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I. INTRODUCTION

This is a Partial Initial Decision on the application of the Long

Island Lighting Company (LILCO or Applicant) to operate a nuclear power

plant at the Applicant's Shoreham site in Suffolk County, New York. The

application is for the operation of one General Electric (GE) boiling

water reactor (BWR) which has a rated output of 820 megawatts of electric

power. The principal architect / engineer for the plant is the Stone and

Webster Engineering Corporation (S&W or SWEC). A permit to construct the

plant was issued on April 12, 1973,1 and the notice of an opportunity for

a hearing on the operating license application was published on March 18,

1976.2

i .In addition to LILCO and the NRC Staff (Staff), the parties to this

proceeding are the County of Suffolk, New York (SC or County), the;

l' Shoreham Opponents Coalition (SOC), the North Shore Committee Against

Thermal and Nuclear Pollution (North Shore Committee or NSC), and the

New York State Energy Office (SEO).3

i

1See 38 Fed. Reg. 34,183 (1973).

2See 41 Fed. Reg. 11,367 (1976).

8The procedural background of the Shoreham proceeding is described in
detail in unpublished Appendix A to this Partial Initial Decision.
Other unpublished appendices to this decision, which have been adopted

,

with only minor changes from those submitted by LILCO as a part of itsi

January 17, 1983 proposed findings, include: Appendix B, " Sequence of
Settlements"; Appendix C, " Sequence of Testimony"; Appendix D, " Witnesses
in Alphabetical Order"; and Appendix E, " Exhibits by Party and Number."

(Footnote Continued)

.

____..______________________.__._____.__________m____ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ ______________ _ _ ___ ____.___________2-
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This Partial Initial Decision is being rendered by the At0mic Safety

and Licensing Board designated to preside over all matters relevant to

this operating licensing proceeding, other than emergency planning.

Although this Board was originally vested with jurisdiction over all

matters, at our request, a separate Atomic Safety and Licensing Board was

appointed on May 11, 1983, to preside over the emergency planning phase

of_this proceeding.4 Accordingly, the scope of this Partial Initial

Decision includes all admitted contentions in this proceeding which have*

not been previously dismissed,s decided by summary dispositions or resolved

through settlement agreements approved by the Board,7 with the exception

of those matters pending before the emergency planning Board and with the

(Footnote Continued)
Unpublished Appendix F, " Joint Compilation of Settlement Agreement
Obligations" (June 28, 1983) was prepared by the parties in response to
a Board request for a coordinated compilation of those conditions which
all parties agree should be included in any operating license issued for
Shoreham. Tr. 19,731. The compilation includes three such conditions,
together with a list of other commitments made as a part of those. settle-
ment agreements reached among the parties and approved by the Board.
See Appendix B. .The Board once again commends the' parties for their;
extensive efforts and considerable success in wholly or partially
resolving many contested issues in this proceeding before, and in some
cases, after their litigation before this Board. Their many settlement
conferences proved useful in both' clarifying end narrowing the issues
for litigation.

4See Appendix A, passim. A separate Atomic Safety and Licensing Board
was also appointed at-our request to preside over Suffolk County's con-
tentions relating to LILCO's security plan for the Shoreham facility.
That portion of this operating license proceeding was terminated prior
to hearing as a result of a comprehensive. settlement agreement among the
parties. See " Memorandum and Order Cancelling Hearing, Approving Final
Settlement Agreement and Terminating Proceeding".(December 3, 1982)
(unpublished).

sSee Appendix A at A-20, A-22.
63,g gppgngjg g gg g.11 to A-12, A-22.
7$ee generally Appendix B.

m
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exception of the County's recently admitted contention regarding the

emergency diesel generators.s

Through this Partial Initial Decision, the Board also confirms its

conclusion that the Staff's supplemental filings on uncontested generic

unresolved safety issues relevant to Shoreham provides the requisite

basis for permitting operation of the Shoreham facility prior to the

resolution of those issues.

Pursuant to 10 C.F.R. S 50.57(a), a licensing board must be able to

make a finding, prior to the issuance of an operating license, that there

is reasonable assuranc2 that the facility can be operated without endanger-

ing the health and safety of the public. Under the Appeal Board's deci-

sions in Virginia Electric Power Co. (North Anna, Units 1 and 2), ALAB-491,

8 NRC 245, 248 (1978) and Gulf States Utilities Co. (River Bend, Units 1

and 2), ALAB-444, 6 NRC 760, 774 (1977),- this finding must include a

finding of reasonable assurance that a facility can be operated without

undue risk to the public health and safety, notwithstanding any applicable

generic unresolved safety issues, in addition to a resolution favorable

to an applicant on all contested issues.

son June 22, 1983, the record was reopened to admit portions of a new
contention proposed by the County relating to excessive vibration and
cylinder head cracking in the diesel generators. " Memorandum and Order
Ruling on Suffolk County's Motion to Admit New Contention," LBP-83-30,
17 NRC __ (June 22, 1983).

-

- . , - , -,--n. .. , . ,, ,.
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As explained by the Appeal Board in its recent decision in Louisiana

Power and Light Company (Waterford, Unit 3), ALAB-732, 17 NRC _ , slip

op. at 59-64 (June 29, 1983), North Anna and River Bend do not mandate

that a licensing board apply the same degree of scrutiny to uncontested

generic unresolved safety issues as is applied to issues subject to the

adversarial process. A licensing board is required to examine the Staff's

presentation in the SER on such uncontested generic issues, however, to

determine whether a basis is provided to permit operation of the facility

pending resolution of those issues. While a licensing board need not

make formal findings of fact on these matters as if they were contested

issues, a licensing board is required to determine that the relevant

generic unresolved safety issues do not raise a " serious safety, environ-

mental, or common defense and security matter" such as to require exercise

of the Board's authority under 10 C.F.R. S 2.760a to raise and decide

such issues sua sponte. 17 NRC at _ , slip op. at 62-64; see also

Pacific Gas and Electric Company (Diablo Canyon, Units 1 and 2), ALAB-728,

17 NRC _ , slip op. at 47-51 (May 18, 1983).

The Waterford Appeal Board was highly critical of the Staff's present

practice of addressing unresolved ( neric safety issues in the SER through

the use of " generalized boilerplate language" potentially applicable to

many reactors, without regard for the specific applicability of that

language to the facility in question, even though these-Staff conclusions

are supposed to serve as the basis for a licensing board's North Anna

findings about that particular facility. 17 NRC at _ , slip op. at 64.

We believe the same criticisms to be equally applicable to the discussion

.
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of the generic unresolved safety issues relevant to Shoreham contained

in the Shoreham SER.

We found the Staff's SER discussions of these issues to be so

broadly worded and cursory and so replete with cross-references to other

documents as to be woefully incomprehensible. Therefore, we directed

that the Staff file proposed findings of fact and conclusions of law on

the unresolved safety issues relevant to Shoreham prior to the close of

the record. Tr. 10,045-56. The Staff complied with this request on

November 2, 1982.9

While the Staff cites no information in this document other than

that which appears in the SER and its supplements, this filing presents,

in a clear and comprehensive manner, the relevant information necessary

for this Board to be able to make the requisite North Anna finding. We

commend the Staff for the preparation of these findings. We believe the

adoption of such a format for such information in other proceedings would

be welcomed by other licensing boards, and would in the long run save

both licensing board and Staff time. We encourage the Staff to adopt the

use of this practice in other proceedings.

The remaining portions of this Partial Initial Decision are organized

as follows: Part II of this decision consists of the Board's opinion on

8"NRC Staff's Proposed Opinion, Findings of Fact and Conclusions of Law
on Unresolved Safety Issues in the Form-of a Partial Initial Decision"
(November 2, 1982).

__ __ _ _ _ _ _ _ _ . __ _ _ _ - - _ _ _ - _ _ _ _ - _ - _ - _ _ - _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ - _ - _ _ _
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each of those contentions litigated before us to date which was not sub-

sequently settled by agreement among the parties. Each contention is

discussed in a separate section of the opinion which is designated by an

upper case letter of the alphabet. The opinion on each contention is

based on and contains references to the Board's findings of fact, which

are contained in the correspondingly lettered sections of Part III of

this decision. These findings of fact are based on the record of this

proceeding and contain supporting citations to the record in the form of

references to the transcript, to written testimony bound into the tran-

script and to exhibits.10

To summarize briefly, by this decision we resolve in LILCO's favor,

subject to certain conditions, all those contentions which have been liti-

gated to date, with the exception of certain portions of both Contentions

SC 11, Passive Mechanical Valve Failure, and SC 21, Mark II Containment.

In Sections II-C and III-C, we conclude that LILCO has met its burden of

proof on most aspects of Contention SC 21, Passive Mechanical Valve Fail-

ure. However, we find the present record lacks sufficient detail to

determine whether LILCO's program for the in-service testing (IST) of

valves adequately addresses the concerns expressed in IE' Bulletin 83-03

about the inadequacy of " forward flow only" testing to detect latent

failures of check valves.

10During the litigation of these contentions, many of the exhibits were-
bound into the transcript of this proceeding for the. convenience of
the parties. For simplicity of citation, however, references to
exhibits in this decision do not also include such transcript citations.
Appendix E to this decision includes such transcript citations for
those exhibits which were bound into the transcript.
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IE Bulletin 83-03 concluded that the disassembly and partial dis-

assembly of check valve internal parts is not effectively found by normal

forward flow only testing and indicated that alternate testing methodolo-

gies, such as the use of both forward and reverse flow testing or periodic

valve inspection and disassembly should be effective. LILCO proposes to

test the function of certain check valves by single direction (forward or

reverse) flow testing only. We therefore require that LILCO supplement

the record on this contention to clarify the basis for its conclusion

that its IST program addresses the concern raised by IE Bulletin 83-03

about the adequacy of forward flow only testing to detect latent check

valve failures. However, while we are retaining jurisdiction over this

issue, we do not find the gap existing in the present record to be of

such significance as to preclude our finding reasonable assurance of the

adequacy of LILCO's IST program to permit fuel load and operation up to

five percent of rated power.

In Sections II-F and III-F, we conclude that LILCO has met its burden

of proof on all aspects of Contention SC 21, Mark II Containment, includ-

ing the ;oncerns raised by former GE employee John Humphrey, with the

exception of that Humphrey concern related to the operation of the resid-

ual heat removal (RHR) system discharge mode when in the steam condensa-

tion mode. The Staff analysis of this issue requires that if the system

should be operated in the steam condensing mode, the effects of the dis-

charge into the suppression pool must not disable any safety-related

equipment. While the Staff testified that it did not believe that the

confirmatory load analysis being performed by LILCO would result in the

- - -- . - -. -.. . _ _ _ _ - - .-
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erosion of the conservatism of Shoreham's design margins, the Staf f

lacked sufficient information at the time the record closed on this issue
1

to determine whether a design modification would be necessary, or whether '

this issue would be resolved on a generic or a Shoreham-specific basis.

As the information in the record before us is not suf ficient at this

time to permit us to resolve this issue, we retain jurisdiction for such

future resolution as circumstances may dictate. However, as the record

indicates that operation of the RHR system in the discharge mode in the

steam condensation mode is not material during operation of power levels

of five percent of rated power, we do not find the pendency of this issue

to create any unresolved health or safety issue which would preclude the

issuance of a license for operation of Shoreham at power levels up to

five percent cf rated power.

In Part IV of this Partial Initial Decision, we discuss LILCO's

motion requesting authorization for the issuance of a license for fuel

loading and operation of Shoreham at levels up to five percent of rated

power. We conclude that Commission precedent mandates our denial of the

County's request that no authorization for the issuance of the low power

license requested by LILCO be granted, unless a supplemental Environmental

Impact Statement (EIS) or an Environmental Impact Appraisal (EIA) is first

prepared to consider the possibility that Shoreham might never receive a-

full power license, after the issuance of a low power license.
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Therefore, as all issues in this Partial Initial Decision have been

resolved in LILCO's fafor, at least insofar as foal loading and low power

testing are concerned, and as there are no longer any 10 C.F.R. 3 50.47(d)

(primarily ons ite) emergency planning contentions pending bef ore any

Shoreham Board, we conclude that the only pending issue which nust be

resolved in LILCO's favor as a prerequisite to the issuance cf the

requested low power license is that portion of Suf folk County's recently

admitted emergency ciesel generator contention which relates to the

cracking of cylinder neads (at least as to its identified aspects of

concern for low power operation).21

Part V of this decision discusses our conclusions of law in this

proceeding. It includes those license conditions which we are imposing

based on this decision and a discussion of those matters over which we are

retaining jurisdiction. This seccion also contains recommendations for

certain actions which we believe the Commission should consider. These

recommendations are not material to our decision on the licensing of the

Shoreham reactor and therefore are presented as generic recommendations.

Finally, in Part VI, we note that this decision is appealable at this tikte.

21See " Memorandum and Order Ruling on Suffolk County's Motion to Admit
New Contention," LBP-83-30, 17 NRC __, slip op. at 34-39 (June 22, 1983).
The Board has previously ruled that the portion of Suffolk County's new
emergency diesel generator contention which relates to the long term
effects of vibration on the required performance of the generators need
not be litigated as a prerequisite to the issuance of a low power license.
LBP-83-30, supra at , slip op. at 25-34. However, deferral of this
aspect of the contention may t>e reconsidered if it appears from the
results of presently ongoing analyses that vibration was a causative
factor in the diesel generator crankshaft failure which occurred during
testing on August-12, 1983.
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The Board which presided over the evidentiary hearings on the con-

tentions which are the subject of this Partial Initial Decision consisted

of Administrative Judges Lawrence Brenner, Chairman, James H. Carpenter,

Member and Peter A. Morris, Member. After the record was closed on these

issues and while the Board was in the process of preparing this decision,

Judge Carpenter became unavailable due to illness.

Pursuant to 10 C.F.R. S 2.721(b), Judge George A. Ferguson was

appointed to replace Judge Carpenter on July 14, 1983. Judge Ferguson

has participated in and joins in this Partial Initial Decision only on

the following issues: Anticipated Transients Without Scram (Sections

II-D and III-D); Safety Relief Valves (Sections II-G and III-G) and

Environmental Qualification (Sections II-I and III-I). Accordingly, all

other issues in this Partial Initial Decision have been decided by a

majority (two person quorum) of the Board consisting of Judges Brenner

and Morris.

We add that prior to his unavailability, Judge Carpenter was instru-

mental in the preparation of this decision on the issues of Water Hammer

(Sections II-A and III-A), Safety Relief Valves (Sections II-G and III-G)

and Post-Accident Monitoring (Sections II-H and III-H) and therefore is

in complete agreement with the reasoning and result reached on those

issues. Mcwever, the final expression of tie Board's decision on those

issues is the responsibility of the present Board alone.

<
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II. OPINION

II-A. WATER HAMMER

(Suffolk County Contention 4)

1. PREVENTION AND MITIGATION OF WATER HAMMER EVENTS AT SHOREHAM

"Suffolk County contends that LILCO has not demonstrated adequate

assurance of the operability of safety-related piping to prevent or with-

stand the effects of water hammer because LILCO has not considered the

start-up experience at similar BWR plants. Therefore, Shoreham safety-

related piping (e.g., ECCS, Reactor Decay Heat Removal Systems) does not>

meet 10 C.F.R. 50, Appendix A, GDC 1, 31, and 46."

The term " water hammer" was used in this proceeding in a broad sense

that included transients involving steam and two phase flow as well as

the usual application of the term to events resulting from valve closure

and pump start-up in solid water systems (Finding A-3). A cocarehensive

program for prevention or mitigation of water hammer phenomena would in-

clude system design to preclude or withstand water hammer, stress analysis

to demonstrate that expectable loadr can be tolerated, operating procedure

formulation in accordance with the design, operator training for cognition

of water hammer potential and preoperational tests to evaluate system

performance (Finding A-6). Testimony and cross-examination encompassed

all of these aspects of the water hammer issues.

.. . - - ,
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Many water hammer phenomena may be precluded by the use of system

designs that avoid the initiating conditions. The Shoreham design re-

flects extensive attention to appropriate design strategies that are

based on generally established engineering principles and experience

gained during start-up and operation of BWR plants (Finding A-7). In

addition, the Shoreham design incorporates a number of special systems to

prevent or mitigate water hammer (Findings A-8, A-9), which are respon-

sive to considerations of previous start-up anri operating experience.

'These existing design features strongly rebut the intervenor's allegatior.

that experience has not been considered.

In addition, design consideration of water hammer events has takan

place during the stress analyses of the piping, which included the dynamic

effects of water hammer. Such analyses have been_used in designing the

pipe supports to conform with ASME III Code requirements (Finding A-10).

Water hammer phenomena should receive careful attention in the

formulation of system operating procedures, as'shown by the many reported

water hammer events that were described as procedure related (Finding

A-11). According to LILCO supplemental testimony, Shoreham preoperational

test and operating procedures have been written with consideration of

avoidance or mitigation of water hammer (Finding A-12). The Board

agrees with LILCO that the written procedures should not be cluttered

with repetitive cautionary statements with' regard to water hammer that

would make them unduly lengthy (Finding A-13). Operator awareness of
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potential water hammer phenomena is being addressed during training in

classroom sessions and system walkdowns (Finding A-14).

Suffolk County's proposed findingt2 that "Shoreham does not have

procedures specifically for the prevention or minimization of water

hammer" reflects insufficient consideration of the fact that the poten-

tial for water hammer events arises during plant operations and it is -

only in carrying out the procedures for these operations that prevention

and mitigation can be accomplished; i.e., the operator would not be

expected to spend some part of a shift in water tammer mitigation

"specifically," but would be expected to achieve this result indirectly

through the normal application of sound operational policies and

procedures.

The NRC Staff testimony indicates that there is only limited Staff

review of LILCO operating procedures. The LILC0' supplemental testimony

on procedures was not challenged by cross-examination by either Suffolk

-County or the Staff.

Roughly one-half of the reported BWR water hammer events have been

described as procedure related (Finding A-11). The LILC0' testimony

showing appropriate consideration of water hammer procedures has not beta

. questioned, but Staff confirmation is sorely lacking.

'12Suffolk County Proposed Findings, January 31, 1983, Vol. 2, p. 85,
Finding 1:87.

w- =__x_________ _ _ _ _ - - _ _ _ _ - _ _ - _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ - _ _ - _ . _ _ _ _ _ _ _ _ . _
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Although, based on LILCO's testimony, we require no further condi-

tions in the context of this adjudication before us, we suggest that

Staff review of the procedural aspects of avoidance or mitigation of

water hammer events is equally important as design review and should take

place prior to system operation because water hammer events are more

likely during early stages of plant operation.

2. EXAMINATION OF SPECIFIC EVENTS

During the litigation of this contention, several specific water

hammer events were the subjects of cross-examination by Suffolk County.

The first cf these was an event in 1980 at the Millstone 1 plant (Find-

ing A-15). The LILCO witnesses testified that this event had been re-

viewed at Shoreham (Finding A-16) and the Staff witness indicated that he

had not taken specific cognizance of this particular event (Finding A-17).

We take this testimony to be a demonstration that the GE and SWEC pro-

grams of monitoring industry experience have been implemented at Shoreham

'in contrast to the County's allegation and that the NRC Staff review has

been limited to an audit role for the overall programs (Finding A-18).

A second line of questioning concerned two items (19 and 29) in the

EG&G report that were not clearly identified water hammer events, but

rather discovery of pipe support damage in the Brunswick units that was

ascribed to water hammer even though no events had been observed (Finding

A-19). LILCO's witnesses and the Staff witness were not familiar with

the Brunswick keep full systems or remedial modifications (Findings A-20,
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A-21). Investigation by these witnesses during the hearing led to testi-
O

mony that the Shoreham design is a more complete loop fill system than

the original Brunswick design and the observed pipe support damage at

Brunswick would not be expected at Shoreham (Finding A-22).

The third line of questioning cuncerned a 1980 event at a European

GE BWR plant. The NRC Staff witness was familiar with the event report

and described the event as similar to prior events in U.S. reactors. He

had investigated to determine that GE was aware of the event and had

taken the view that the design features necessary to avoid this type of

event are present in the Shoreham design, so that further consideration

of this event was not necessary (Finding A-24). We infer from this

testimony that this event had received appropriate and adequate

consideration.

A fourth event inquired into occurred in the Caorso plant in Italy

during 1978. This event report was evaluated at Shoreham and the-initia-

ting conditions (inadequate slope of steam lines) were found to be absent

from the Shoreham design (Finding A-26). This testimony, brought forth

in the intervenor's cross-examination, clearly refutes intervenor's alle-

gations that experience at other plants is not being considered at Shoreham.

We note that the NRC Staff proposed findings fail to appreciate that

the' testimony relates to two different-European events in 1978 and 1980

(NRC Staff Proposed Findings, February 11, 1983, Vol. 1, p. 46, 4:19), as

i

_ _ _ _ _ _ _ _ . _ _ _ _ _. _ _ _ _ _ . . _ . , _ . _ , . .. _ _ - , . _ _ _ _ - _ ,_



-16-

does LILCO (LILCO Proposed Findings, January 17, 1983, Vol. 1, p. 84 and

86, A-37 ar.d A-41).

This testimony on the four items leads us to the general view,

contrary to the intervenor's allegations, that experience at other BWR

plants has been considered during the design of the Shoreham plant.

3. WATER HAMMER AS AN UNRESOLVED SAFETY ISSUE

Water hammer has been designated as a generic Unresolved Safety

Issue. It was accorded this status as a result of a relatively large

number of past water hammer events (Finding A-27). These events were

made the subject of NUREG-0582 which listed these water hammer data and-

made certain recommendations as to corrective action. After its sub-

sequent designation as a generic Unresolved Safety Issue (Finding A-29),

the Staff initiated studies to develop recommended actions and this

work should be completed in 1983 (Finding A-32).

Where generic Unresolved Safety Issues are involved in an operating-

license proceeding, for an application to succeed there must be some

explanation why operation can proceed even though an overall solution has

not been found. Virginia Electric Power Co. (North Anna Nuclear Power

Station, Units 1 and 2), ALAB-491, 8 NRC 245, 248 (1978). A plant will be

allowed to operate pending resolution of these unresolved issues when there

'is " reasonable assurance" that the facility can be operated without undue

risk to the health and safety of the public. Gulf States Utilities Co.
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:
(River Bend, Units 1 and 2), ALAB-444, 6 NRC 760, 774 (1977). See also

Pacific Gas and Electric Co. (Diablo Canyon, Units 1 and 2), LBP-81-21,
e

14 NRC 107, 118 (1981). A basis for allowing a plant to operate could
i-

exist in a number of ways. See Gulf States Utilities Co., supra, 6 NRC

'

at 775, Virginia Electric Power Co. , supra, 8 NRC at 248; and Pacific Gas

|- and Electric Co., supra, 14 NRC at 113.
.

4

!

|.
- The record in this proceeding establishes that no undue risk to

;

- public health and safety will be caused by the operation of Shoreham
i

pending the' generic resolution of the water hammer issue. Most of the
,f

measures that are expected to be included in Staff's final generic
,

'

resolution of water hammer have already been incorporated at Shoreham
i

4
.(Findings A-32, A-33). This near resolution of the issue and the com-

pliance at Shoreham with Staff's interim strategy for avoiding or miti-

I gating water hammer effects are, in our view, an acceptable basis for-

licensing and provide the necessary reasonable assurance to permit reac-

tor operation.
<

_ .
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II-B. ECCS CORE SPRAY

(SC Contention 10)

Suffolk County Contention 10 concerns whether the Japanese test

data described in Board Notification 81-49 -- data indicating that

uneven Emergency Core Cooling System (ECCS) core spray distribution

caused by the steam environment may result in little or no direct core

spray to the central fuel bundles -- invalidate General Electric's ECCS

calculations for Shoreham. The County had alleged that Shoreham's ECCS

has not been shown to meet the requirements of 10 C.F.R. S 50.46 and

Appendix K as regards core spray distribution and counter current flow

(Findings B-1, B-4, B-5). The County presented no witnesses to support

its allegations (Finding B-2).

We find, as presaged by the subject Board Notification itself, that

the testimony before us, including the NRC Staff's SER supplement 2

(Staff Ex. 2C, at 6-1 to 6-2), clearly demonstrate that:

There are no specific requirements for core spraya.

distribution in 10 C.F.R. S 50.46 or Appendix K

and no assumption of core spray distribution in the

GE ECCS analysis performed for Shoreham (Finding B-9;

see Finding B-8).

b. During a Loss of Coolant Accident (LOCA), the convec-
i

.tive heat transfer coefficients acceptable for use in

-

. _ - _ _ _ _ - ___-
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the Shoreham ECCS analysis based on Appendix K, will

be met due to the core spray flow, even assuming no

direct core spray to the central fuel bundles. This

is due to the fact that the core spray water will be

delayed and formed into a pool at the top of the core

due to the counter current flow limiting (CCFL) effect

of the uprush of steam through the core. Enough of

this core spray water, with ample margin, will flow

from the pool through the fuel channels to provide

adequate core spray coolant to justify the use of the

Appendix K heat transfer coefficients in the Shoreham

analysis (Findings B-10, B-11; see Findings B-6, B-7,

B-8).

Tests at the GE Lynn facility, Japanese tests, and anal-c.

yses and review by GE and the Staff, show that during a

LOCA, in addition to and concurrently with the CCFL pool-

ing effect, there will. be a much greater flow of core-

spray down the peripheral channels leading to rapid

reflood of the core (Finding B-12). Credit was not taken

for this . rapid reflood in the GE ECCS analysis for Shoreham

(Finding B-13). The evidence establishes that even if no

credit is taken for core spray flow through the core (other

than the flow down the peripheral channels'for purposes

.

of reflood only) - 'i.e., a core spray heat transfer coef-

ficient of zero is assumed -- the rapid reflood alone will
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assure that the peak clad temperature of 2200 F specified

in Section 50.46 is not exceeded (Findings B-13, 8-14).

Witn a minimum of hedging, the County now effectively concedes in

its proposed findings that the allegations of its contention have been

disproved (see e.g., SC Findings 10:7, 10:8, 10:9, 10:11). We agree

for the reasons we have just outlined.

The County's argument that the test data and analyses relied on by

GE and the Staff are not applicable to the Shoreham BWR core is contrary

to the evidence and rejected (Finding B-14).
I

The County's argumunts that the pertinent core cooling phenomena and

Japanese tests are not sufficiently understood and should be explored in.

furtherldetail. are rejected. In the context of this litigation, further

details are not necessary for the Board to reach the decision' set forth

above regarding the CCFL pooling and flow down effect assuming no direct-

core spray distribution to the central bundles.~Further, although not

necessary.to disprove the contention, the finding that the additional

phenomenon. of- rapid reflood will be able .to perform required cooling,

even assuming no core spray heat transfer, is well-supported-and

uncoatradicted.

We do.not rely on the additional cooling phenomena of CCFL at the

' bottom of the core or steam cooling, although we find they exist (Find-

. ings 8-15, B-16). This is because the extent of their effect on cooling
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is not established in this record. LILCO's and the Staff's proposed

findings that steam cooling alone will satisfy the minimum heat transfer

coefficient (LItCO Finding C-19, Staff Finding 10:12) are rejected as not
,

clearly supported ny the citations provided. It appears (although it is$

unclear) that the Staff's witness was also assuming the presence of the

rapid reflood phenomenon when discussing the steam cooling effect and

the satisfaction of the Appendix K requirements. See Tr. 2596-98,

particularly 2S98, lines 21-22 (Sun).

,

i The County's argument (SC Finding 10:8(h)) that the low pressure

. core spray system should be assumed to be the only [ low pressure] ECCS

system requires the assumption of the double failure of.both low pres-

sure coolant injection (LPCI) loops. There is no basis for such an.

assumption, and we reject it (Finding B-18). It also appears that

such an argument was not alleged and therefore is beyond the contention..

Accordingly,.it is understandable that there is no record on whether

reflood would be acceptable if supplied with just core spray water.and

no LPCI water.

It is also well beyond the contention for the County to imply after

the hearing (County Finding 10:8(a)), that we should reexamine the GE

design process because it failed to' account for the fact that the design ~

goal of core spray. distribution in an air environment would not be met

in a steam environment. We reject such post-hearing attempts to change.
'

the contention. We note that.there has been; aggressive follow-up

testing and analyses, fully discussed in this record and reflected in

1

e

L< _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ ' _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _.
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our findings, to show that the design of the core spray system need not

be changed even though the design goals are not met. We see no health

and safety purpose in the context of this proceeding to open an inquiry

into how GE could have overlooked the need to design the core spray

distribution for a steam environment.

The County apparently bemoans the lack of a LOCA in an actual

full scale operating reactor to prove that the peripheral core spray

flow and rapid reflood will prevent the 2200. degree temperature limit

from being violated (County Finding 10:8(c)). We readily agree with

Mr. Hill's understatement, when the County postulated such an actual

" test" during cross-examination, that "It is not a very prudent test."

Tr. 2619 (Hill); see Tr. 2618-19 (Lanpher, Hill).

We have found that as permitted by Appendix K, !i D.6, appropriate

experimental data support the use for the Shoreham 8 x 8 fuel array of

the heat transfer coefficients which are specified.in that section of

Appendix K as being acceptable for a 7 x 7 fuel array (Findings B-6,

B-7). That suffices for this contention for this proceeding. However,

we recommend that the Commission consider whether Appendix K should be

updated for this factor, as well as any other pertinent features, to

specify the factors which would be acceptable in an ECCS analysis per-

formed for an 8 x 8 fuel array. Otherwise, the presumed purpose of

specifying these matters generically in Appendix K to avoid case by case

determinations is not achieved for the current design of BWR fuel.
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In conclusion, if needed, required ECCS cooling would be achieved

even though there is no direct core spray distribution to fuel bundles.

For the reasons outlined above, and detailed in'our findings, we reject

the contention and resolve the issue in LILC0's favor. As a generic

matter, with no effect on this proceeding or the Shoreham reactor, we

recommend that the Commission consider whether Appendix K should be

updated for 8 x 8 fuel arrays.



-_. ____ _- _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _

-24-

II-C. PASSIVE MECHANICAL VALVE FAILURE

(SC Contention 11)

1. INTRODUCTION

Suffolk County Contention 11 concerns the possibility of undetected

failures occurring in valves utilized in the Shoreham safety-related

systems. At issue in this contention is whether the subject valves may

fail in an undetectable or unsafe mode, thereby jeopardizing the safe

operation of the plant and, therefore, failing to be in compliance with

10 C.F.R. Part 50, Appendix A, General Design Criteria (GDC) 23, 34, 35,

37, and 40 (Findings C-1, C-6 and C-7).

Testimony was originally taken on this contention on June 4, 8 and

9, 1982 (Finding C-2). On April 7, 1983, subsequent to the filing of

proposed findings on this issue, the County moved to reopen tha record

on this contention to permit the introduction into evidence of IE Bul-

letin 83-03, " Check Valve Failures in Raw Water Cooling Systems of Diesel

Generators" (March 10, 1983) (Finding C-3). LILCO and the Staff opposed

this motion (Id.).

As no party sought a further evidentiary hearing even if the Board

were to grant the County's motion, the Board determined that it would

rule on the County's motion to reopen the record as a part of its initial

decision on the merits of this contention (Id.). The Board directed the

parties to provide supplemental filings on IE Bulletin 83-03 and certain

4

'- _J
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related documents and thereafter directed further filings responding to

certain specific Board questions (Findings C-3, C-4). For the reasons

stated below, the County's motion to reopen the record on this contention

is hereby granted, and those documents identified in Finding C-5 are

admitted into evidence.

a. The County's Motion to Reopen the Record

We need not tarry in our discussion of the legal principles which

are applicable to a motion to reopen the record. The Board has recently

discussed these principles extensively in our " Memorandum and Order Ruling

on Suffolk County's Motion To Admit New Contention," LBP-93-30,17 NRC ,

slip. op., at 12-16 (June 22, 1983), and we incorporate that discussion

herein by reference. Suffice it to say that the test fcr reopening the

record in an NRC proceeding " requires that 1) the motion be timely, 2) new

evidence of a significant safety (or environmental) question exists, and

3) the new evidence might materially affect the outcome." Id. at __, slip

op. at 12, and cases cited therein.

The County's motion to reopen states, inter alia, that the record

on this contention should be reopened to permit the inclusion of IE Bul-

letin 83-03 because it represents recent data compiled by the NRC which

indicates that the likelihood of undetected valve failure may be greater

than previously anticipated and that this Bulletin documents that the

in-service testing programs used by licensees have not been adequate to

J

m
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identify such failures. The County did not address the tiir.eliness of

its motion in this filing.

LILCO's April 22, 1983 response to the County's motion asserts that

the County has not made the showings necessary to reopen the record.

LILCO states that the County's motion to reopen is untimely, not because

the County had delayed for too long a time after the March 10, 1983

issuance of IE Bulletin 83-03, but because, with the exception of the

check valve failures at the Quad Cities plant elescribed in that Bulletin,

the events on which Bulletin 83-03 were based had already been the sub-

ject of previous I&E documents (LILCO Response, at 3-5). LILCO also

considers significant the fact that the County did not choose to cross-

examine a LILCO witness testifying on Quality Assurance issues on

November 17, 1982, about certain NRC check valve failure reports.

LILLO also asserts that the information contained in IE Bulletin 83-03

would oe of little value to the resolution of this contention as it does

not establish the probable frequency of valve failure at Shoreham or pro-

vide any information regarding Shoreham's in-service testing program

(Id. at 7-8).

The Staff's April 27, 1983 response joins in LILCO's argument that

the County's motion is untimely.because the vast majority of the undetect-

able valve failures referenced in the IE Bulletin had been previously

reported by the Staff and should have been raised by the County before

Ap.'il 1983 (Staff Response at 3-4).
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The Staff also asserts that, based on the Appeal Board's decision

in Pacific Gas & Electric Company (Diablo Canyon Nuclear Power Plant,

Units 1 and 2), ALAB-598,11 NRC 875 (1978), the introduction of the

Bulletin into evidence would not change the outcome of this proceeding,

even if it is assumed that IE Bulletin 83-03 does present significant

new information on the general subject of check valve reliability and

in-service testing adequacy. The Diablo Canyon decision involved a request

by intervenors to reopen the record in that proceeding on the subject of

environmental qualification. One of the bases relied upon by intervenors

in that proceeding was "new information" contained in a generic Staff

communication to all construction permit and operating license applicants

apprising them of a Staff proposal for new generic standards for environ-

mental qualification which, if approved, would have required that appli-

cants backfit their plants to meet the standard. The Appeal Board ruled

in that case that "[t]here must be an indication in the 'new evidence'

that the decision on the existing record would permit the use of unsafe

equipment or create some other situation similarly fraught with danger to

the public that merits immediate attention" in order to justify the use

of a new Staff regulatory proposal as a basis for reopening the record.

11 NRC at 887.

In its May 5, 1983 reply, the County asserts that it is incorrect.

for LILCO and the Staff to state that the information contained in IEi

Bulletin 83-05 does not provide information which was not known previously.
' The County notes that IE Bulletin 83-03 specifically concludes that "our

analysis of operating experience with check valves has shown that dis-

- .__ -- -- , . - _ _ - - - . _- --
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,

a;sembly and partial disassembly of check valve internals is not effec-

tively found by [ASME Code] Section XI testing as it is implemented at
4 -

this time ([IE Bulletin 83-03, at 1.]" County Reply, at 2).

The County also disputes LILCO's and the Staff's position that the

information was merely cumulative of previously reported information as
' the majority of the previous notifications contained little to put it on

notice of in-service testing (IST) deficiencies. It observes that the4

Quad Cities data were developed only after the Staff requested such an
,

inspection based on the Dresden failures and the similarities between the

i two plants. The County therefore views the Quad Cities failures to be

" crucial" to the Staff decision that normal ASME Code Section XI testing

is not effective in detecting such failures (County Reply, at 3-5). The
'

County also questions whether it would have been proper or realistic to
'

expect it to have pursued its check valve concerns in the context of

LILCO's QA testimony (Id. at 5)..

We believe the County has made an adequate showing to justify the.

limited reopening of the record on this contention which we are permitting

by_this decision. While we agree that the Dresden failure information-

did become available prior to the issuance of IE Bulletin 83-03 (albeit
.

after the close of the record on this contention), we cannot say that the

record before us on this motion to reopen indicates either that those

. references of previous events. contained in Table 1 to IE Bulletin 83-03

should have been. sufficient to put the County on notice of the failure
~

of ASME Code Section XI testing to detect such failures or that the'
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County should have filed its motion to reopen prior to the issuance of

this Bulletin. We also believe that it would have been inappropriate

for the County to pursue the substantive issue of check valve failures in

the course of its cross-examination on quality assurance issues.

Furthermore, we find that IE Bulletin 83-03 provides new evidence

that a significant safety question exists which could, indeed does, mate-

rially affect the outcome of our decision on this contention. We believe

the Diablo Canyon decision to be distinguishable because this IE Bulletin

found specific deficiencies in existing regulatory requirements for in-

service testing of valves, whereas the notification in issue in Diablo

Canyon merely related information of a proposed change in the regulations

(which may or may not have ultimately been adopted).

In addition, the existing hearing record on LILCO's IST program in

this proceeding already raised questions as to the adequacy of LILCO's

IST program to detect passive failures of mechanical valves. The Staff's

conclusion in IE Bulletin 83-03 that normal ASME Code testing is not

effective in detecting such valve failures therefore raised considerable

questions as to the ability of LILCO's IST to detect such failures.

-We believe that the record, as supplemented, is generally responsive

to these concerns, except as noted herein.

-
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2. SCOPE OF CONTENTION SC 11

While there existed some confusion at the hearing over the defini-

tion of the term " passive mechanical valve failure" and whether this

referred to types of components or types of failures, it was generally

established on the record that this term refers to the mechanical failure

of an active or passive valve which may remain undetected until the system

is called upon to perform its safety function (Findings C-6, C-7).

3. GENERIC TASK B-58

The County asserts in its proposed findings that the Staff's iden-

tification of Generic Task B-58, " Passive Mechanical Failures" indicates

Staff support for its concern about undetectable mechanical failures of

valves (Suffolk County Proposed Opinion, Findings of Fact, and Conclu-

sions of Law in the Form of a Partial Initial Decision at 110 (Proposed

Findings 11:12 through 11:15) (January 31, 1983) (hereinafter "Suffolk

County Proposed Opinion")). Based on the limited description of this Task

which appears in the record (Finding C-8) and the definitional problem

described in Finding C-7, we find that the record lacks sufficient

information on the precise focus of Generic Task B-58 to say that this

is so (see generally Findings C-8 through c-10).

Regardless of the actual scope of this generic task, we believe it

fair to state that IE Bulletin 83-03 does stand for the proposition that
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the Staff is pursuing a generic program considering undetectable failures

of valves (see Finding C-81).

.

4. SINGLE FAILURE CRITERION

In general, the single failure criterion requires that systems

important to safety be designed such that a single failure of a component

will not compromise the system safety function. As defined in 10 C.F.R.

Part 50, Appendix A, Definitions and Explanations:

A-single failure means an occurrence which results in the
loss of capability of a component to perform its intended
safety functions. Multiple failures resulting from a
single occurrence are considered to be a single failure.
Fluid and electric systems are considered to be designed
against an assumed single failure if neither (1) a single
failure of any active component (assuming passive compo-
nents function properly), nor (2) a single failure of a
passive component (assuming active components function
properly), results in a loss of the capability of the
system to perform its safety function.2

2 Single failures of-passive components in electric
systems should be assumed in designing against a single
failure. The conditions under which a single failure
of a passive component in a fluid system should be
considered in designing the system against a single
failure are under development.

r

(Finding C-11.)

The " Introduction" section of 10 C.F.R. Part 50, Appendix A provides,

in pertinent part:

_

7 r q ,,- - ,, ,w*e 4 e'-
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The development of these General Design Criteria is not
yet complete. For example, some of the definitions need
further amplification. Also, some of the specific design
requirements for structures, systems, and components
important to safety have not as yet been suitably defined.
Their omission does not relieve any applicant from con-
sidering these matters in the. design of a specific facility
and satisfying the necessary safety requirements. These
matters include:

(1) Consideration of the need to design against single
failures of passive components in fluid systems important
.to safety....

(See Finding C-12.)

The County alleges in its testimony that LILCO has inappropriately

applied the single failure criterion in the design of Shoreham (Findings

C-17, C-18). LILCO interprets this criterion as requiring that fluid and

electrical systems be designed to assure that neither.the single failure

of any active component, assuming passive components function properly, .

nor the single failure of any passive component, assuming active compo-

nents function properly, will result in a loss of the capability of the

system to perform.its safety function (Finding C-14). LILCO reads this

criterion as requiring that single failures of passive components in an

electrical system be assumed in designing.against a single failure (Id.).

LILCO does not read the single failure criterion to require in all cases

that an applicant assume a single failure of a passive component in

designing a fluid system against'a single failure of an. active component

'(Id.)J

> ,m.. _+. , _ _ _ ___ -- - - - - -
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LILCO's witness testified that the single failure criterion has been

applied in the design of Shoretam to assure that system safety function

is preserved (Finding C-15). Fluid systems are designed to perform their

safety functions after a single failure of active corrnonents (Id.). Those

safety-related fluid systems or portions thereof which are required to

function during certain phases of normal plant operation have been designed

to function after a single failure of passive components (Id.).

LILCO has not designed the fluid systems at Shoreham to assume all

potential single passive component failures in connection with a single

active component failure (Finding C-16). The passive component failure

evaluation at Shoreham is predicated on such events occurring after a

loss-of-coolant accident (Id.). By definition (Finding C-7), passive

valves would not be required to move to mitigate accident type events and

to perform their safety function during this time frame (Finding C-16).

The single failure analysis performed for Shoreham has therefore assumed

such passive failures as leakage from pump seals and valve stem seals and

the failure of measuring devices, which were determined to be the most

likely failures under such circumstances (Id.).

Based on its reading of the portion of the Introduction to 10 C.F.R.

Part 50 Appendix A described in Finding C-12, the County has read foot-

note 2 to the single failure criterion as requiring that an applicant

assume a " passive failure" in addition to an active component failure if

" passive failures" could not be detected via periodic testing or functional

observation (Finding C-17). By the use of the term " passive failure,"

L-
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the County's witnesses testified that they meant an " undetectable failure,"

13 (Id.).whether it occurs in an active component or a passive component

The County would have LILCO factor a single failure analysis, based on

this definition, into what it describes as a " complete failure analysis"

which would be used in establishing both valve testing frequency and

design criteria (Finding C-17).

The Board finds no basis in 10 C.F.R. Part 50 to support the County's

reading of the single failure criterion as requiring the assumption of a

" passive" or " undetectable" failure of a passive or active component when

designing against a single failure in a fluid system. While footnote 2

to the definition of the single failure criterion and the Introduction to

10.C.F.R. Part 50 are admittedly imprecise as to the criteria which should

be followed in assuming the failure of a passive component in the design

of a fluid system against the single failure criterion, each of these

references clearly relates to the assumption of a " passive component"

failure, not a " passive" or " undetectable" failure of either an active

or passive component.

185uffolk County included in its defintion of " undetectable failures" not
only mechanical failures such as the separation of valve discs from
valve stems, but also valves which are inadvertantly " locked out" in
the improper position by operator error (Finding C-17). While such
failures may indeed be " undetected failures,'' they are certainly not
" mechanical failures" so as to be a design consideration in designing
a fluid system against " undetected" or "p3ssive" mechanical valve
failures, and are thus beyond the scope of this contention (see
Tr. 3705-06 (Judge Brenner)).
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While it is true that the General Design Criteria are only minimum
,

requirements and an applicant is required to consider areas which are

still "under development" (Finding C-23), the County's reading of the

definition of the single failure criterion would require that LILCO design

Shoreham to postulate both a single failure and an undetected " passive

mechanical valve failure" of an active or passive component (Finding C-22).

At least insofar as this would require that LILCO assume the failure of

an active component when designing against the single failure of an active

component, this would constitute a postulated double failure of active

components (Id.). Such a reading of 10 C.F.R. Part 50, Appendix A, is

clearly beyond existing regulatory requirements and inconsistent with

regulatory practice (Findings C-19, C-20, C-21).

We believe that LILCO has adequately analyzed the conditions under

which a failure of a passive component should be assumed in the design

of a fluid system against a single failure. Furthermore, LILCO's applica-

tion of the single failure criterion to active components in the design

of Shoreham would bound undetected single failures of active components

(Finding C-22). Accordingly, based on the record before us, the Board

finds LILCO's application of the single failure criterion in the design

of Shoreham to comply with the requirements of 10 C.F.R. Part 50,

Appendix A.

. -. - -
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5. -THE POSSIBILITY OF UNDETECTED VALVE FAILURES AT SHOREHAM

The main focus of this contention centered on the possibility of

undetected valve failures at Shoreham and the adequacy of LILCO's efforts

to prevent or detect their occurrence. While the Staff, LILCO and the

County all agreed that the possibility of an undetected valve failure is

unlikely, each also agreed that such failures are possible (Findings C-24,

C-25, C-26).

No party had performed any analysis to determine the probability of

such failures (Findings C-24, C-25). However, on the basis of the record

which has been developed on this contention, a further overall valve

failure analysis, as advocated by the County (see Findings C-18, C-66,

C-83, C-84), is not required or warranted (see Section II-C.S.d.3), .

infra.) ,

,

a. Valve Design'and Construction as an
Indication of Valve Reliability

The record indicates that the safety-related' valves used at Shoreham

are highly reliable (Finding C-26). These~ valves were constructed to the

codes and standards in effect on the purchase order date of the components
, ,

t

Land they were procured, designed, fabricated, inspected, and installed in

L' accordance with the quality assurance requirements of 10 C.F.R. Part 50,

Appendix B (Id.). They have been and will be subjected to extensive test-

.ing, from manufacture through in-service inspection and testing (Id.).|

!.

. _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ , . - . . - . - , -
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Furthermore, to the extent practical, Shoreham uses standardized valve

and valve operators that have been proved over time to be reliable

(Finding C-28).

The County took issue with LILCO's and the Staff's conclusion that

the valves used at Shoreham were " highly reliable," anu with the assertion

that the design and construction of these valves was relevant to their

ability to prevent undetected mechanical valve failures at Shoreham. At

the hearing, the only example of a valve utilized at Shoreham which the

County cited as being unreliable and as being subject to undetectable

failures is the Rockwell-Edward main steam isolation valve (MSIV)

(Findings C-29, C-30, C-31). During a six year period there were seven

reported failures of MSIVs involving the mechanical separation of the

valve internals permitting the main disc to become separated from the

valve stem. Five of these failures took place at Brunswick, Unit 2,

one occurred at Brunswick Unit 1 and one occurred at Hatch Unit 2

(Finding C-29).

LILCO had at the time of hearing ordered the MSIV modifications recom-

mended by the manufacturer to correct potential deficiencies described by

the Staff in an I&E information notice (Finding C-29). The County asserted

that LILCO's response to these failures was inadequate to demonstrate the

reliability of.these valves, however, as LILCO had not undertaken any kind

of failure analysis to ensure that the same or similar kinds of failures

would be detected if they occurred in Shoreham's modified MSIVs

(Finding C-29).
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,

We find no need for such an analysis, however. The record demon -

strates that the County's concern about the detectability of MSIV fail-

ures is unfounded. The design of these discs is such that on separation,

pressure would drive the disc closed so that the failure would become

detectable (Finding C-32). Furthermore, the record strongly suggests

that the repeated failures of the MSIVs described by the County were

-primarily plant-specific maintenance problems related to the apparent

inability of the workers at the Brunswick facility to properly install a

retaining pin in the valves after maintenance (Finding C-47). We there-

fore find no basis in the record or in any regulatory requirement that -

such an analysis be performed. I

While we find on this record that the valves used at Shoreham are
~

generally-highly reliable, at least at the time of their installation,

the reliable design and construction of valves, of course, cannot by

itself guarante. that mechanical valves will not later fail in an undetect-
,

able mode (Finding C-34). The undetected check valve failures described

in IE Bulletin 83-03, for example, primarily involved failures due to
-

abrasive and corrosive wear (Finding C-33). Accordingly, the remaining

: segments of this opinion examine LILCO's_ efforts to detect or predict
.

valve failure and preserve system function.

b. ' Position Indicators. Flow Monitors and Redundant Systers
,

Valve stem position indicators are one'means by which certain '

'" passive mechanical valve failures,'_' such as gear train failure, may be .

,

. _ - - . - - .-
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detected (Finding C-40). Position indicators will generally not detect

a disc-to-stem separation, however (Id.). If a stem-to-disc separation

occurs while the valve is trying to close and the disc is jammed, the

position indicator would show no indication of failure (Id.). Whether

the failure would be detected prior to the request for the valve to close

depends upon the function of each specific valve (Finding C-39).

Except for solenoid valves, all remotely actuated motor or air-

operated valves have either position indicators, which will detect pas-

sive failures in the upper portion of the valve including the entire

valve operator, or discharge pressure indicators, which indicate valve

operation (Finding C-35). Solenoid valves on very small branch lines do

not have position indicators as they cannot be designed to accommodate
'

them (Id.). The fuction of the electric circuitry leading to these valves

is monitored, however (Id.).

Manual valves do not typically have position indicators (Finding

C-36). The criterion established is that manual valves which are inacces-

sible, such as those in the drywell, and which are located in the essential

flow streams do have position indication,(Id.). Manual valves which do

not have position indicators are typically valves whose operation can be

verified through physical inspection ('d.). Position indicators are also

used on manual valves where required by technical specifications (Id.).

Certain other valves, such as check valves, do not have position

indicators (Finding C-37). This is because their reliability was believed

._. -_ _ _ _ - _ _ _ _ _ - _ _ - _-_ -_____ _ - _ _ - -
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to be such that there was no need to require position indication (Id.).

The primary failure mode of such valves is steam leakage from valve seals

(Id.). The LILCO witness did not believe that any of these valves to be

readily adaptable to the installation of position indicators (Id.).

Suffolk County took the position at the hearing that valve position

indicators should be required for all safety-related valves at Shoreham

and that LILCO should be required to justify any decision not to utilize

such indicators (Tr. 3725 (Bridenbaugh)). In its Proposed Opinion,

Suffolk County takes the position that the record is incomplete because

LILCO has provided no evidence of a systematic program to analyze the

need for position indicators or to develop criteria for determining

whether position indicators should be required for all safety-related

valves. Suffolk County's Proposed Opinion, at 124, 125 (Proposed Find-

ings 11:41, 11:44). The County cites no authority for this reading of

the record, and we are not aware of any regulatory requirement for the

development of such failure analyses as a basis for determining criteria

for the use of position indicators.

We find the County's criticism of LILCO's alleged lack of criteria

for the use of valve stem position indicators to be quite ironic, con-

sidering that the only basis which any County witness gave for arguing

that all safety-related valves should have valve stem position indicators,

even valves which are manually operable only, locked in a particular

position and readily accessible during operation, is that he would " feel

_ _ - . - _ _ -
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better" if they all had them (Tr. 3725 (Bridenbaugh)). Valve stem posi-

tion indicators would be of little utility in detecting valve stem-disc

separations (Findings C-39, C-40) and would usually detect other types of

. passive (undetected) valve failures only when a valve failed to operate

(Finding C-40).

.

The record on this contention indicates that the general criterion

followed by LILCO for the use of valve stem position indicators or other

devices to detect operation or operability is that such instruments are

used for both remotely activated valves and for manual valves which are

both inaccessible and located in essential flow streams (Findings C-35,

C-36).
.

No position indicators were required for check valves because their

reliability was believed to be such that there was no need for these

devices (Finding C-37). While the recent issuance of IE Bulletin 83-03

may have raised some doubt concerning the reliability of such valves

(Finding C-73), it is clear that position indicators would not ~ detect

either~ leakage from valve seals (the primary . failure mode of these valves)

or disc-stem separations such as those discussed in IE Bulletin 83-03

(Findings C-35, C-39, C-40; see generally Findings C-33, C-67, C-68).

Furthermore, we agree with LILCO witness Fortier that it is not

necessary to have position indication on all safety-related valves at

Shoreham since it is not individual valve function which must be pre-
~

served, but-overall system function (Finding C-38). A single undetectable

_ _ - _ - _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - _ _ _ _ . _ _ _ _ _ _ _ _ - _ - _ - _ _ _ _ _ _ _ _ _ _ - _ _ _
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mechanical valve failure will not jeopardize the safe operation of

Shoreham because there are redundant lines or other systems to bring a

plant to a safe condition (Id.). 'Therefore, while it would be necessary

to detect system function in the event of a failure, it would not be
.

required that valve operability be detectable (Id.).

Accordingly, we find reasonable assurance on this record that LILCO

has made adequate and reasonable use of valve stem position indicators

at Shoreham. We find there is no legal requirement or any other basis

in this record for requiring that LILCO outfit all safety-related valves

at Shoreham with valve stem position indicators or other devices capable

of detecting valve operation or operability, or for requiring that LILCO

perform a failure analysis to determine the appropriate locations for-

such devices, as advocated by the County.

c. Monitoring and Evaluation of Industry Experience

"
. r

A further method by which LILCO safeguards against potential'. valve

-failures is by monitoring and evaluating industry experience with valves.

to determine its applicability to Shoreham and to take any remedial action

that may be necessary at the plant (Findings C-41'through C-45). The

County asserts in its Proposed Opinion:

A primary-Suffolk County concern in this regard
is that LILCO'needs written procedures for the review
and assessment of industry experience regarding valve -
failures. The procedures should specify the different
sources of operating experience that'will be monitored,

/
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the persons responsible for such monitoring, the time-
liness of the review process, and the criteria by
which decisions can be made as to whether changes
needed to be implemented in plant hardware, operating
procedures, or in surveillance and testing require-
ments (Tr. 3555, 3579-80, 3688-89 (Bridenbaugh)).

Suffolk Coun,ty Proposed Opinion, Volume Two of Two, at 126 (Proposed

Finding 11:48) (January 31, 1983). The plan described by LILCO at the

hearing addresses each of these concerns.

Shoreham will review data from numerous sources of industry experi-

ence. The principal sources include General Electric (Service Information

Letters and Technical Information Letters), the Nuclear Safety Analysis

Center, the Institute of Nuclear Power Operations, (INPO) (Significant

Event Reports and Significant Operating Experience Reports), the NRC (new

Regulatory Guides, I&E Notices, Bulletins and Circulars, and Licensee

Event Reports) and the Electrical Power Research Institute (EPRI)

(Finding C-41).

In addition to LILCO's own evaluation of industry experience, con-

'tractual obligations of Stone and Webster and General Electric with LILCO

ensure that it will receive these companies' evaluation of industry

experience rele' ant to Shoreham (Finding C-42).

Information from these sources goes to the Nuclear Operating Ser-

vices Division (NOSD) and to the plant itself (Finding C-43). If it is

determined to be applicable to Shoreham or to pose any potent'al question,
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it is disseminated to the Technical Support Division which forwards such

information to the Technical Support Division manager (Id.). He sends it

to an appropriate section or department head who, in turn, assigns the

item to the appropriate technical expert for detailed review, with an

action date. Upon satisfactory completion of that work, the section

head, the department nead and the plant manager document their' review

and approval of the sork ( M ).

Industry experience is also evaluated and reviewed by the Independent

Safety Evaluation Group (ISEG). Its recommendations regarding applica-

bility and proposed modifications are forwarded to the plant manager

(Finding C-44). Recommendations for changes to the plant are reviewed by

the Review of Operations Committee, and necessary follow-up action is

implemented (Finding C-45). Documentation of the entire review process

is maintained to show what information was reviewed, its evaluation and

the response or action taken (Id.).

The County's witnesses testified at the hearing that they had no

reason to doubt that LILCO intends to implement the program described at

the hearing for monitoring and reviewing industry experience (Finding

C-46).

The County's Proposed Opinion states that "[t]he LILCO descriptions

of its programs for monitoring industry experience seem, on paper, to be

adequate." Suffolk County Proposed Opinion, Volume Two of Two, at 127

(Proposed Finding 11:51) (January 31, 1983). The County follows, however,
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with the statement that "there is evidence that the LILC0 program has not

been effective at least to date," which it asserts raises the concern of

whether LILCO's present and future programs will be implemented properly.

The specific concern regarding LILCO's monitoring of industry

experience raised by the County relates to the multiple MSIV failures

at Brunswick Units 1 and 2 and Hatch Unit 1 (described in Findings C-29

through C-32) and the fact that LILCO took no corrective action with

regard to their own similar MSIVs from 1976 to 1981 until after the

issuance of IE Information Notice 81-28 (Finding C-46).

As we described above, however, LILCO testified that until the.

issuance of IE Information Notice 81-28, the MSIV failures appeared to

be plant-specific maintenance problems, primarily since all but one of

tnese failures occurred at the Brunswick facility (Finding C-47). Indeed,

we note that five of the seven MSIV failures were described as the result

of the maintenance crew's failure to insert or improper insertion of a

retaining pin, and one involved the failure of a square pin which had

been used in a round hole (Id.).

The record before us on the MSIV failures gives us no difficulty in

accepting LILCO's explanation of its delay in discerning the need for

corrective action on these valves. We find there is reasonable assurance

that the program described by LILCO for monitoring and evaluating industry

experience is adequate.

- _ _ _ _ _ _ _ _ _ _ ___. _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ .
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Furthermore, we believe that LILCO's inclusion of the six diesel

generator check valves described in IE Bulletin 83-03 in its IST program

prior to the issuance of that IE Bulletin, and LILCO's requirement of

both forward and reverse flow testing of these particular check valves

prior to the issuance of that Bulletin, gives us additional reason to

find such reasonable assurance (Finding C-77).

d. In-service Testing of Valves

The final method by which LILCO proposes to mitigate the possibility

of undetected valve failures at Shoreham is through its "In-Service Test-
* ing (IST) Frogram." In-service testing provides further assurance that

valves are reliable and function properly (Finding C-55).

1). Regulatory Requirements
\

The regulatory basis for in-service inspection and testing of valves

is 10 C.F.R. S50.55a, which subsumes ASME Code Section XI (Finding C-48).

Generally, the ASME Code provides that testing of valves should occur

every.three months (Id.). The Code recognizes that circumstances may make

deviations from this testing frequency desirable, although it provides

no further guidance on these deviations (Id.). While ASME Code testing

requirements are not based on rigid reliability analyses (Finding C-50),

the Board notes that it is the normal practice in the United States for

National Standards and industry codes to be adcpted by consensus among

senior acknowledged experts in the appropriate technical fields.
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The Staff requires compliance with the testing described in the ASME

Code, "provided that [such testing] does not put the plant in an unsafe

condition" (Finding C-48). When the Staff determines that a valve need

not be tested every three sonths, the valve must be tested at cold shut-

down, where practicable, and in no event at an interval longer than every

refueling (Finding C-49). In those cases, a period ranging from three j
,

''

; months to 2 years (normal refueling) is adequate (Id.).
!

!

t

i

i For certain valves, a testing frequency of once every three months
:

I' reduces reliability (Finding C-51). There is a balancing judgment which
'

must be made regarding the frequency of testing; too much testing may

reduce the overall reliability of the component being tested, while too;

; little testing could also reduce valve reliability (Id.). The crucial

variable in determining test frequency is safety, which includes consid-
|
'

eration of the detectability of failures and the historical reliability

of the component being tested (Findings C-51, C-52).,

.

i

; Valve testing frequencies approved by the Staff become a part of the

j technical specifications to the plant's operating license (Findings C-53,
L C-54). Special testing is also imposed by technical specifications to

; . demonstrate system performance, including valve operability during various
1

j plant operating conditions (Finding C-54). Special tests are required

for specific valves, for fluid systems, and under certain conditions, for
,

systems during normal operations (Id.). These additional test requirements

include surveillance intervals beyond those covered by the in-service

testing program (Id._).
.

;

|
i

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___.___._.__s
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2). LILCO's In-service Testing Program

There was considerable discussion at the hearing of the draft LILCO

IST program submitted for Staff review in January 1982 (Finding C-55).

The uncontroverted testimony at the hearing was that LILCO's January 1982

plan followed the format of the NRC's " Guidance for Preparing Valve

Testing Program Descriptions and Associated Relief Requests Pursuant to

10 C.F.R. S 50.55a(g)" and was representative of testing plans in the

industry (Finding C-57).

The concern raised most frequently by the County at the hearing

involved the number of " relief requests" which LILCO had filed with that

plan (Finding C-58). LILCO sought relief in the form of longer test

periods for about 20 percent of the approximately 500 (97 out of 486)

valves included in its January 1982 plan (Id.).

.

The County position was that LILCO's plan did not adequately explain

its basis for requesting longer intervals between tests, such as whether

this decision was based on the possibility that excessive testing of a

particular valve might increase the potential for valve failure or other

considerations (Id.).

The Staff had not reviewed the January 1982 LILCO IST plan and took

no position on its adequacy at the hearings (Finding C-56). The testimony

of LILCO and Staff witnesses at the hearing was that the final number of

L . d



.

-49-

relief requests would probably be reduced after review by LILCO's consult-

ant and the NRC Staff (Findings C-59, C-60). LILCO's witness testified

at the hearing, however, that LILCO's January 1982 test plan "could be a

moving target," since the test plan would not be final until the issuance

of an operating license; the date of operating license issuance determines

which edition of the ASME Code must be followed (Findings C-61, C-62;

see 10 C.F.R. S 50.55a(g)).

After preliminary review by the Staff in November and December 1982,

and a review by a LILCO consultant, the IST program which had been the

subject of our June 1982 hearings was substantially revised (Finding C-63).

This revision, which was submitted to the Staff in April 1983, is antici-

pated to be the program that will be in effect at fuel load (Id.).

The scope of the April 1983 revision to the LILCO IST Program has

been considerably expanded from that of the January 1982 test plan. There

are 1268 safety-related valves in the April 1983 Shoreham IST program, of

which 579 are check valves: 168 are piping system check valves and 411

are check valves in the hydraulic control units (HCU). Every safety-

related check valve (a check valve which must function in order to ensure

the proper operation of a safety-related system) at Shoreham is included

in the IST program (Finding C-64). Requests for relief from the quarterly

testing were filed for a total of 446 of the 579 check valves (77 percent)

(Finding C-65). These relief requests apply to 383 of the 411 HCU check

valves, to 58 of the 162 regular check valves and to 5 of the 6 stop
'

check valves (Id. ).

_ __ _ _ _ _ - _ - _ _ _ _ _ _ _ .
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3). Suffolk County's Concerns

The Suffolk County witnesses testified at the hearing that where

relief is sought from a quarterly test or inspection requirement, the

rationale for a longer test period should be identified and justified

(Finding C-66). They stated that there should be a carefully disciplined

approach to relief requests which is fully documented and which can be

reviewed. The County advocated that a complete failure analysis be

performed to determine consequences of a valve failure, and that this

analysis be used as a basis for establishing the frequency of valve

testing (Id.). The County's witnesses also testified at the hearing that

the January 1982 LILCO IST program did not address passive valves or

indicate which valves may be susceptible to undetectable failures (Id.).

IE Bulletin 83-03, " Check Valve Failures in Raw Water Cooling System

of Diesel Generators" (March 10, 1983), which is admitted into evidence by

this decision, is relied upon by the County as a new specific example to

support its argument that the Shoreham IST program is inadequate to detect

passive failures of mechanical valves (Finding C-68). This IE Bulletin

d2 scribes the failure of the check valves in the raw cooling water supply

systems for the diesel generators at the Dresden and Quad Cities nuclear

power stations as the result of the separation of the valve discs from

the valve stems. The Dresden check valve failures rendered two diesels
|

inoperable at the same time when the valve discs, which had been floating

free within the valve bodies, moved to the valve outlets and blocked flow

to the diesels. At Quad Cities, the failures remained " latent," 1.e.,

|

~

.-
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the valve discs were floating free but had not moved to the outlet or

blocked flow (Findings C-68, C-69, C-70). The dominant failure mode for

) all valves described in that bulletin was the result of abrasive and cor-

rosive wear of valve internals (Finding C-33).

IE Bulletin 83-03 was issued by the Staff to directly respond to the

check valve failures at Dresden and Quad Cities. The Bulletin requires

holders of operating licenses to take specific actions to improve in-

service testing of check valves in the cooling water systems for diesel

generators (Finding C-71). The specific failures rrferred to in Bulletin
s

83-03 concerned check valves not included in the in-service testing pro-
,

i
grams at those respective plants (Id.). The Staff noted in IE Bulletin

;

83-03, however, that check valve failures such as those of Dresden and

Quad Cities are "not effectively found" by ASME Section XI testing as it

| is usually implemented at this time:

f

[0]ur analysis of operating experience with check
valves has shown that disassembly and partial dis-
assembly of check valve internals is not effectively
found by Section XI testing as it is implemented at
this time. Tests performed for Section XI or Tech-
nical Specifications usually require only forward
flow through check valves. These tests may not detect
internal check valve failures unless the disassembled
parts move to block flow during the test.

(Finding C-68.) IE Bulletin 83-03 requires that diesel generator raw

cooling water valves be tested for forward and reverse flow (or that

an acceptable alternative to such testing such as dissassembly, be

4

- .- --- . - . - - . - -- - - - . . . . . . - . _ . _ - . _ - - - _ . _
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|

implemented) (Finding C-71). LILCO is required to comply with the

Bulletin (Finding C-72).

This IE Bulletin also notes that the ' scope of its concern extends

beyond the diesel generator cooling system check valves:;

|

|

It should be noted that the popular use of swing
check valves in safety related plant fluid systems
considerably expands the scope of concern for check
valve maintenance and testing beyond diesel cooling
systems. Licensee event reports indicate that other
systems important to safety have experienced failure
of check valves which are not included in the IST
program and have not been discovered during testing.
Other licensee event reports indicate that for those '

valves which are not leak tested, both the type and
frequency of testing may not be adequate to detect
valve failure. Maintenance and IST programs should
be reconsidered in light of detecting and preventing
gross and multiple check valve failures that can
defeat functions of systems important to safety.
This includes concerns both for check valve opening
and closure.

(Findings C-73, C-74.)

The ASME Code requires that check valves be " considered" for inclu-

sion in in-service testing plans (Finding C-75). All safety-related check

valves at Shoreham are included in the LILC0 IST program submitted to the

Staff in April 1983 (Id.). Prior to the issuance of IE Pulletin 83-03,

Shoreham had specified that not only would the six valves in tha diesel

generator cooling water system be tested for both forward and reverse

flow, but also that 44 other check valves would also be tested for both

forward and reverse flow (Finding C-75). There are 219 check valves in

L
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the IST program that are tested for forward flow only, and another 310

check valves that are tested for reverse flow only (Id.). Mr. Rigert's

July 9, 1983 affidavit states that the selection of flow direction for

testing.is based upon the required valve response to system flow condi-

tions during system operation. For example, if a valve must pass forward

flow and prevent reverse flow for the system to operate properly, the

valve is tested in both directions (Finding C-76).

IE Bulletin 83-03 states that the specific requirements it imposes

are only part of a generic response to check valve failures which will

result in improved testing to ensure operability and to improve reliability

of check valves (Finding C-81). Recently completed and ongoing Staff

generic efforts are described in the " Affidavit of Ralph Caruso" (June 10,

1983), at 1-4 (Id.).

LILCO is also continuing efforts to identify causes of passive mech-

anical valve failures (Findings C-78, C-79). Furthermore, it asserts

that it is " investigating" the adoption of a computerized system which

could be used to incorporate industry and Shoreham-specific valve-related

experience into its IST and preventative maintenance programs. This

. program would assist LILCO in performing trending analyses and in identi-

fying common causes of not only passive mechanical valve failures but all

valve failures (Finding C-78).

The County asserts that the check valve failures described in IE

Bulletin 83-03

L: _ _ _ _ _ _ _ _ _ _ _ . - - _ _ - - _ _ _ _ - - - - _ _ _ _ . - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - -.
-
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show clearly that such failures are relatively common,
and that they can occur simultaneously in redundant sys-
tems, that they are not detectable by the normal testing
program, that they can result in non-availability of
essential safety systems, and that the standard level
of valve position indication instrumentation is not
capable of providing warning of such failures.

(Finding C-82.)

The County states that the criterion described by LILCO for deter-

mining whether a check valve is to be tested by forward flow testing,

reverse flow testing, or both is " overly simplistic" (Finding C-82).

The County believes that because IE Bulletin 83-03 states it to be doubt-

ful that normal forward flow testing would have detected check valve

failures such as those described therein, LILCO should perform "a more

sophisticated failure analysis for each of the valves to determine unusual

failure modes that might occur, to quantify more accurately the test

acceptance criteria, and to identify the need for augmented action, such

as periodic disassembly, and additional position indicators for valves

determined to be "high risk" (Id. ). ,

The County also states that while a computerized program to ensure

responsive testing and maintenance such as that proposed by LILCO would

be " desirable," LILCO has not committed to install and utilize such a

system (Finding C-83). Furthermore, even if such a program is implemented

the County believes that a reactive system such as this "cannot obviate

the need for a systematic and disciplined failure analysis" (Id.).
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Addressing each of the County's arguments individually, we note first

that we have already rejected the County's argument that additional valve

position indicators would be able to detect the separation of valve discs

from valve steams (Findings C-39, C-40). We find nothing in IE Bulletin

83-03 which would lead us to question that conclusion.

We also do not agree with the County's conclusion that IE Bulletin

83-03 shows that valve disc separations from valve stems are "relatively

common." While it is true that IE Bulletin 83-03 states that numerous

check valve failures have occurred in systems important to safety in

nuclear power plants" (Finding C-73), we cannot say that this makes such

failures "relatively common." Indeed, no example of any such failure was

raised by the County at the hearing.

Furthermore, we find this statement from IE Bulletin 83-03 to be so

general as to raise more questions than it answers. This statement gives

no indication what its authors considered to be " numerous," how many of

these check valve failures were disc-stem separations or failures of other

sorts, such as seal failure, or how many would have been undetectable by

normal in-service testing. Indeed, as licensees are only required to

" consider" in-service testing of check valves (Finding C-75), we do not

have any indication of how many of these check valves being described

were subject to no in-service testing whatsoever prior to their failures.

Nothing in IE Bulletin 83-03 controverts the statement of the County's

own witness that the frequency of undetectable failures of valves of any

.

_ . _ . _ - - . _ . . . _ ___.__.------_-_._.---__._._____w
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sort "has been relatively low" (Finding C-26). Therefore, while we acknowl-

edge the possibility of undetectable failures of check valves, we cannot

conclude that they have been relatively common, at least if they are

included in in-service testing programs.

Next, while we acknowledge that check valve failures such as those

described in IE Bulletin 83-03 can occur simultaneously in' redundant sys-

- tems when subjected to no in-service testing, we are uncertain what con-

clusion the County would have us draw from this occurrence. Theoreti-

cally, it has always been the case that any two redundant systems could

fail simultaneously. We do not find the situation described in IE Bul-

letin 83-03 to provide an adequate basis to warrant any change in our

interpretation of the single failure criterion discussed above or as

providing an adequate basis for requiring that LILCO postulate a double

failure (i.e., an undetected failure of one component together with a

single failure of another component) as a basis for designing the fluid

systems at Shoreham, We still deem such an assumption to be beyond any

regulatory requirement and unjustifiable based on the. isolated occurrences

described in IE Bulletin 83-03.

We also conclude that there is no basis in this record, including

the events described in IE Bulletin 83-03, for requiring that LILCO per-

|
form a " comprehensive failure analysis" of the sort described by Suffolk'

County!with regard to this and all other aspects of this contention.

Such an analysis is clearly beyond any existing regulatory requirement,
| is inconsistent with: general industry practice and has not been performed.

.

I
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for-any existing plant (Finding C-19). Furthermore, there is no basis

for us to conclude on this record that comprehensive failure analysis

such as that advocated by the County would produce a result significantly

more capable of protecting the safety function of valves than present

methodologies. The County's witnesses had never performed any such anal-

yses themselves, nor were they aware of any regulatory or other technical

papers describing or supporting the need to conduct such vaguely described,

broad analyses (Findings C-20, C-21, C-26). On this record, we do not

find such a failure analysis to be required for us to be able to find

reasonable assurance of the adequacy of LILCO's abilities to detect

passive failures of mechanical valves.

We similarly find this record to lack any adequate basis to support

the County's assertions that LILCO has not provided adequate justifica-

tion of the basis for its requests for relief from the ASME Code three-

month testing interval for valves. While the County has described the

numbers of relief requests filed with both LILCO's January 1982 IST

Program and its April 1983 revision <as being large'(see Findings C-58,

C-65), the County has never set forth, either at hearing or thereafter,

particular concerns about individual relief requests nor given any

indication as to which relief requests it would not question.

Naked numbers of course, do not reflect the true nature of the

requests for relief. For example, 383 relief requests relate to identical

valves in the hydraulic control units (Findings C-64, C-65). We take

of ficial notice that it is not possible to test many HCU check valves

L_;
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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:

during operation.14 The County does not take the position that no devia-

tion from the ASME Code specified valve testing may be permitted, however.

See Suffolk County Proposed Opinion, Volume Two of Two, at 122 (Proposed

Finding 11:35) (January 31, 1983).

Effectively the only complaints which the County has raised about

the relief requests filed by LILCO is that there are many of ' hem andt

that they are not supported by a failure analysis which demonstrates.

that the grant of a relief request will not result in a valve remaining

untested for an unsafe period of time (Finding C-66; see Findings C-83,

C-84). As we have already determined there to be no basis on this record

for requiring LILCO to perform failure analyses such as those advocated

by the County, this unspecified derivative concern of the County must

also fail.

We also conclude that the County's concern about the lack of adequate

consideration of passive valves in LILCO's IST program must fail for lack

of specification. At no point in the hearings on this contention has the

County identified specific passive ' valves it believes should be included

in LILCO's IST Program which are.not included, nor has it identified kinds

of passive valves which it believes to have been excluded. Accordingly, '

we cannot find the County's concern to be supported by the record. 4

14As set forth below, the Board leaves portions of the check valve issue
open.' Parties will'have the opportunity to disagree with this conclusion
as a part of the further filings on this issue described below. See

10 C.F.R. $ ?.743(f).

1
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On the other hand, even though we find that IE Bulletin 83-03 does

not support the County's conclusion that a failure analysis must be done

for the check valves at Shoreham, we cannot conclude on the present record

that LILCO has adequately addressed the concerns raised in that Bulletin.

In our view, the significance of IE Bulletin 83-03, beyond its requirement

that check valves in raw water cooling systems of diesel generators be

included in IST programs, is that it calls into question the ability of

normal in-service testing of check valves by forward flow testing only
,

to detect " passive" or " latent" separations of valve discs from valve

stems (Finding C-68). Unlike those check valves in the diesel generator

raw water cooling systems, for which IE Bulletin 83-03 specifically

requires testing either by both forward and reverse flow, or by valve

disassembly and inspection or by "other equally effective means of

assuring integrity of the valves" (Finding C-71), IE Bulletin 83-03 does

not specifically mandate the kinds of testing to be used for other check

valves. It does state, however, that

[m]aintenance and IST programs should be reconsidered
in light of detecting and preventing gross and multiple
check valve failures that can defeat functions of systems
important to safety. This includes concerns both for
check valve opening and closure.

-

(Finding C-74.)

,

=

LILCO has stated its intention to test all safety-related check

valves at Shoreham by either forward and reverse flow, by reverse flow

only, or forward flow only, " based upon the required valve response to

. - _ . . _ . __. ._ _ _ _ . . . ._
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system flow conditions during system operation" (Findings C-75, C-76).

This means + hat under circumstances such as those in the case of the

va?ves which were the subject of IE Bulletin 83-03, where a valve must

pass forward flow and prevent reverse flow for the system to operate

properly, LILC0 will test the valve by flow in both directions

(Finding C-76).-

In light of the conclusions in IE Bulletin 83-03 that disassembly

and partial disassembly of valve internals "is not effectively found" by

only forward flow through check valves, and that it is " doubtful" that

such testing would be able to detect such failures, "except by chance"

(Finding C-68), it is not clear from any of LILCO's filings why it

believes that requiring the vast majority of the safety-related check

valves in LILCO's IST Program to be tested for single direction flow

testing only (i.e., forward or reverse flow testing only) would be ade-

quate to detect or prevent " gross and multiple check valve failures that

can defeat functions of systems important to safety" (Findings C-74,

C-75).

It is not clear from the present record whether it is LILCO's posi-

tion that such single direction flow testing will be adequate to detect

the, disassembly or partial disassembly of these particular check valves

because, (1) flow testing in both directions could or would not be per-

formed for these particular valves and LILCO proposes to adopt other

means to prevent or detect disassembly or partial disassembly of_these

check valves; or (2) whether it is LILCO's position-that single direction

,

3
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-

flow testing of these check valves is adequate because it believes other

means already exist which would effectively assure system function even

if such failures did occur. We simply lack sufficient information at the

present time to conclude whether LILC0 has adequately addressed the con-

cerns about the detection and prevention of check valve failures as dis-

cussed in IE Bulletin 83-03. Accordingly, as set forth more fully below,

LILC0 will be required to further supplement the record on this issue

before we can deem this contention to be fully resolved.

Although we are retaining jurisdiction over this issue of the ade-

quacy of LILCO's IST program to respond to the concerns expressed in IE

Bulletin 83-03 about the detection and prevention of disassembly and

partial disassembly of check valve internals, we do not find the gap

existing in the present record to be of such significance to preclude our

finding reasonable assurance of the adequacy of LILCO's IST program to

permit fuel load and operation up to five percent of rated power.

As the record demonstrates the low frequency of undetectable failures

of all types (Findings C-24, C-26), we perceive there to be little likeli-

hood of an undetectable check valve failure occurring at Shoreham in the

limited time period between the issuance of this decision and our final

resolution of this contention. This conclusion is strengthened when we

note that the check valve failures which were the subject of IE Bulletin

83-03 were the result of abrasive and corrosive wear of valve internals

during normal operation (see Finding C-33). We would therefore conclude
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that the probability of such a failure under the relatively lower tempera-

tures and pressures present during low power operation would also decrease.

Finally, the period of time for this to bt resolved before us is unlikely

to be much longer, if at all, than the normal three-month IST interval

after operation begins. Accordingly, we find reasonable assurance, based

upon this record, that LILCO's IST program is adequate to permit fuel

loading and operation up to five percent of rated power.

6. CONCLUSION
,

t

In this opinion, we have concluded that:

(a) there is reasonable assurance of adequacy of LILCO's

application of the single-failure criterion in the design

of the fluid systems at Shoreham and that LILCO's analysis
,

of component failures would bound undetected single

failures of such components;

(b) undetected valve failures are possible, although their

frequency has been low and they are unlikely to occur;

(c) while it is possible for valves to fail in an undetectable

and unsafe mode, a single undetected valve failure would

not jeopardize safe operation of-the plant because.redun-

dant lines and other systems can bring the plant to a safe

shutdown condition;
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(d) there is reasonable assurance that the valves which LILCO

has used in constructing Shoreham are highly reliable,

although tnis fact does not preclude the possibility of a

valve failing in an undetectable mode at some future time;

(e) there is reasonable assurance that LILCO has made adequate

and reasoned use of position indication devices in con-

structing Shoreham and that no justification has been

shown for requiring the use of position indication for all

safety-related valves at Shoreham, particularly in the

context of this contention; such devices are generally not

capable of detecting valve disc-stem separations, although

they may detect the existence of other types of passive

failures;
'

.

(f) there is reasonable assurance that LILCO has in place an

adequate and reliable system for monitoring and evaluating

industry experience and that it will take appropriate cor-

rective actions in a timely manner.

|

(g) There is neither a regulatory requirement nor a basis in

the record for requiring a " complete" and " systematic"-'

failure analysis as a basis for establishing IST program

valve testing frequencies;

,

t

- - -- g ,



-64-

(h) there is reasonable assurance that LILCO's IST program is
\

adequate to permit fuel loading and operation up to five

percent of rated power.

The sole issue remaining before this Board is the adequacy of LILCO's

IST Program, which requires only single direction (forward or reverse)

flow testing for certain check valves, to respond to the concerns expressed

in IE Bulletin 83-03 about the need to reconsider maintenance and IST

programs "in light of detecting and preventing gross and multiple check

valve failures that can defeat functions of systems important to safety."

Essentially what the Board is seeking from LILCO is a statement of

its basis for concluding that its current IST program will adequately

deter.t and prevent check valve failures such as those described in IE

Bulletin 83-03, even though that Bulletin specifically states that normal

forward flow testing may not adequately detect such check valve failures.

This statement, in the form of an affidavit or affidavits, shall include

a discussion of both whether and why it believes that single direction

flow testing will be adequate to detect or prevent " latent" check valve

failures, such as those described in IE Bulletin 83-03, and what other

methodologies does LILC0 intend to use to detect or prevent such failures.

LILC0's. affidavits shall be filed within two months from the date of

service of this decision.

The parties are directed to confer for the purposes of narrowing or

settling this issue of-testing and surveillance to detect check valve
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failures. A negotiation status report on behalf of the parties shall be

filed not later than the date for filing of LILCO's affidavits.

If the issue is not settled, responsive affidavits from the Staff

and County, together with their views as to the need for cross-examination

on LILCO's affidavit (s), shall be filed one month after the date of

service of the LILCO affidavits.

__ - --- Y
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II-D. ANTICIPATED TRANSIENTS WITHOUT SCRAM

(SC Contention 16)

Suffolk County's Contention 16 alleges that LILCO and the NRC Staff

have not adequately demonstrated that Shoreham meets the requirements of

10 C.F.R. Part 50, Appendix A, GDC 20 relating to anticipated transients

without scram (ATWS).15 The County asserts that the inadequacy results

because interim measures being taken, including operational procedures

and operator training, will not compensate for the lack of an automat-

ically initiated and totally redundant standby liquid control system

(SLCS) which meets the single failure criterion (Finding D-1).

LILCO and the Staff presented a combined witness. panel to testify on

this contention; Suffolk County presented no witnesses or testimony to

support its contention (Finding D-2).

An ATWS is an event in which the reactor trip (scram) system fails

to operate as required. This event is the subject of current Commission

rulemaking proceedings (Finding D-3). During the interim period, until a

final generic Commission rule is promulgated, the Commission believes that

the likelihood of severe consequences arising from an ATWS is acceptably

1510 C.F.R. Part 50, Appendix A, GDC 20 states:
Protection system functions. The protection system shall be designed
(1) to initiate automatically the operation of appropriate systems
including the reactivity control systems, to assure that specific
acceptable fuel design limits are not exceeded as a result of anti-
cipated operational occurrences and (2) to sense accident conditions
and to initiate the operation of systems and components important to
safety.

.. .. ___ ____
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small. See 46 Fed. Reg. 57,522 col. 2 (Nov. 24, 1981). Among the mea-

sures for reducing ATWS risks at BWRs that were cited by the Commission

in its determination were (1) the capability of the recirculation pump

trip feature to partially mitigate ATWS events; and (2) the interim steps

taken'to develop procedures and to train operators. Consequently, the

Staff is requiring (1) the installation of a recirculation pump trip

(RPT) system to reduce reactor power on signals of either high [ reactor]

vessel pressure or low [ reactor vessel] water level; (2) use of Staff

approved ATWS operating procedures; and (3) training of operators on how

to respond to ATWS events (Finding D-4).

LILCO has responded to Staff requirements as follows:

1. RECIRCULATION PUMP TRIP (RPT)

A recirculation pump trip feature has been installed. This auto-

matic system is designed to promptly reduce reactor power to less than

40 percent upon a signal of high vessel pressure or low water level

(Finding D-5).

2. ATWS OPERATING PROCEDURES

The Shoreham operating procedures for mitigating the consequences of

an ATWS were based on guidance developed by General Electric and have

been reviewed by the Staff. They specify certain immediate actions which

are memorized by the operator to insure his rapid response to the event

2

- , - - - . _ - , - - ,,---n-.-
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(Finding D-6). The initial required operator action is to manually scram

the reactor by inserting the control rods; this is the most rapid method

of decreasing the power level. In the event of failure in the attempt to

manually insert the control rods, the procedures give criteria on when

to initiate the standby liquid control system (SLCS). Initiation of the

SLCS occurs after failure to scram minually, provided the reactor power

is above 6 percent, the RPV level cannot be maintained, or the suppression

pool temperature reaches 110 F (Finding 0-7). Verification that SLCS has

been activated is included in procedures itemized in " Subsequent Operator

Actions" (Finding D-8).

.

The SLCS is an independent back-up reactivity control system with

the capability of shutting the reactor down from full power and' maintain-

ing it in a subcritical condition at any time during core life. The

system includes a tank containing a boron solution (sodium pentaborate)-

which is piped into the reactor vessel and discharged near the bottom of

the core shroud so that it mixes with the . cooling water passing through

the core. The boron absorbs thermal neutrons and terminates the heat

producing fission chain reaction in the reactor fuel. LILCO Ex. 11,

4.2.3.4, at S 4.2-81 et seq.

A " key locked" switch is provided for initiation of the SLCS by the

operator. To assure that the operator will readily obtain the key to

this switch when needed, LILCO has committed to highlight it with a

unique color in the key locker which will have a breakable glass door

(Finding D-9).

. _ - _ _ - _ _ _ _ _ _
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The County has argued that the procedure which directs that the SLCS

be initiated if the power level is observed to be above 6 percent is

ambiguous (SC Proposed Opinion, at 21). The argument is based on the

assertion that under a literal reading of the procedure, SLCS initiation

may occur prior to attempts being made to manually scram the reactor

because in the event of an ATWS the reactor power will normally be above

the 6 percent limit (id.).

Our reading of the procedures indicates unequivocably that the first

operator action to be taken following an ATWS event is to attempt to

manually scram the reactor. The result of this action is to be observed

by the operator. Two subsequent conditional procedures are described.

IF_ the reactor scrams and all rods insert and power is decaying, then the

operator will follow prescribed shutdown procedure SP 29.010.01. I_F ,

however, the operator observes (after attempting to manually scram the

reactor) that the reactor power is above 6 percent, then the SLCS is

. initiated.

Admittedly, the format of the procedure document " Transient with

Failure to Scram Emergency Procedure" (SP 29.024.01) could be improved to

prevent misreading of the action sequence as has been done by.the County.

However, LILCO's witness testified that, based on his experience in

training operators, the " ambiguity" perceived by the CountyLdoes not.

cause any problems in practice. Tr. 9196-97 (Calone). The Board' believes

.that the possibility of' misreading by operators is eliminated during
.

- training and that operators are taught to manually scram the reactor
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before initiation of the SLCS. We suggest, but do not require, that this

aspect of the procedure be clarified by LILCO in consultation with the

Staff. The need to do so may become moot as a result of possible

revisions to the overall operating procedure guidelines (see below and

Findings 0-11 and D-12).

The reactor can be quickly shut down in the event of an ATWS. As

already noted in this decision, the automatic tripping of the recircula-

tion pumps at the beginning of the event provides a reduction of reactor

power to less than 40 percent of its initial value within one minute

(Finding D-5). It should take less than approximately ten seconds for

the operator to begin the prescribed immediate actions starting with

manual scram. Insertion of control rods will result in rapid shutdown

(Finding D-6).

The Staff review of the Shoreham ATWS procedure included an analysis

of human factors implications. A series of Staff comments and LILC0

revisions of the draft procedure led to Staff approval (f tne substance

of the final LILCO ATWS procedure (Finding D-10).

The BWR Owners Group is revising its emerger.:y operating procedure

guidelines and the revision will include ATWS guidance (Finding D-11).

Such changes may include the incorporation of the ATWS procedure) into

the reactor control procedures and instructions for cperator actions which

may be less conservative than those currently prescribed. Substantive

changes to the procedure guidelines require Staff approval (Finding 0-12).
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3. OPERATOR TRAINING

Shoreham operators receive training on how to respond to an ATWS

event. The training consists of classroom lectures and simulator

practice. The training program is monitored by NRC's Region 1 Office

(Finding D-13). Before being licensed, each operator at Shoreham must

successfully complete the NRC operator examination which includes testing

on ATWS operating procedures (Id.).

The Board notes that the Commission based its judgment that the |

likelihood of severe consequences arising from an ATWS event is accept-

ably small in part on "the favorable experience with the operating

reactors" 46 Fed. Reg. 57,522, col. 2 (Nov. 24, 1981). Scram systems at

operating reactors are highly redundant and highl; tolerant of component

failure. Such is the case at Shoreham. Hot shutdown can be accomplished

if 50 percent of the control rods are inserted in a checkerboard fashion

(Finding D-14). Furthermore,_an alternate rod insertion system (ARI) has

been. installed to automatically insert control rods following a normal

trip signal and a failure to scram (Finding 0-15). An additional re-

-dundancy is the manually activated standby liquid control system pre-

viously discussed in our decision.

The Board. finds that Shoreham contains redundant and diverse systems

capable of achieving shutdown following an ATWS event. Furthermore,

procedures have been developed, and reviewed by the Staff, for mitigating

_ _ _ _ _
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I
|
;

ATWS events. The program for training Shoreham operators includes proce-

dures to be followed in such events.

|

4. COUNTY COMPLAINT
i

i

!

| Suffolk County has contended that the interim measures to be taken

will not be adequate. The issue presented by the County is whether the
|

| measures implemented at Shoreham to mitigate an ATWS event are sufficient
|

to compensate for the lack of an automatically initiated and totally

redundant SLCS which meets the single failure criterion of GDC 20.
t

:

The Board has already noted that one of the options being considered

by the Commission in its rulemaking_is whether to require automatic

initiation of the SLCS for BWRs.16 To discuss, at-this time, automatic

initiation of the SLCS as a requirement is premature. .Rather we adopt

the Commission guidance (see 46 Fed. Reg. 57,522, col. 2 (Nov. 24, 1981))

j on ATWS interim requirements until issuance of the final rule. The

question before us .then is whether the plant design and operator actionsr

in place, pending completion of the rulemaking, will compensate for lack

of automatic initiation of the SLCS in terms of.providing the level.of

protection. required by GDC 20. 'Our findings, as discussed above, indicate

that (1) procedures have been established by LILCO for assuring that ,

mitigating actions can be taken in an ATWS event,'(2) sufficient time

'will be available to take such actions and (3) operators will be trained

p

16See our order ruling on the admissibility of contentions, LBP-82-19,.
~

,

15 NRC 601, 613 (March 15, 1982).

.

-.
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to implement safety procedures. Therefore, we conclude that the level of

protection required by GDC 20 has been achieved.

5. CONCLUSION

The Applicant has satisfactorily implemented interim measures,

including automatic recirculation pump trip, emergency operating proce-

dures and operator training, to mitigate ATWS events as prescribed by

the Commission and is, therefore, in compliance with GDC 20 until a final

ATWS rule is issued. Accordingly, there is reasonable assurance that the

plant can be operated in the intarim without undue risk to public health

and safety.

:-
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i

i II-E. SEISMIC DESIGN

(SOC Contention.19(e))
k
i
'

1. INTRODUCTION-

1

i SOC Contention 19(e) alleges two inadequacies in the Shoreham seis-

mic design. Specifically, SOC charges that the Shoreham design failed
1
*

to comply with 10 C.F.R. Part 50, Appendix A, General Design Criterion 2,
'

and.10 C.F.R. Part 100, Appendix A, because (1) the design response spec-

trum used was not based on the standard in Regulatory Guide 1.60 and (2) a

higher damping value than that identified in Regulatory Guide 1.61 was

used (Finding E-1). Direct testimony on the contention was provided by

the Applicant and the NRC Staff; the Intervenors presented no direct

testimony on this contention, relying instead on cross-examination by-

Suffolk County (Finding E-2).

Design response spectra are used in seismic' analyses to assess the ,

adequacy of structural design before construction begins (Finding E-4).

They are graphic representations of significant recorded earthquake rec-

.ords, which are then analyzed, evaluated and statistically combined to,

produce a relatively smooth graphic rel'ationship used to' assess.the pre -,

scribed _ maximum responses (acceleration, velocity or displacement) of-

a particular . structure to seismic ' forces 7. (Findings 'E-3, E-4). The1

17We note that throughout both the witnesses'. testimony and the findings
filed by the parties on this contention-there is some confusion whether
one should describe such a graphic representation as a " design response

(footnote continued)

-



-75-

response of a structure depends upon such factors as the natural frequency

of the structure, the peak ground acceleration and the damping values

which are used (Findings E-4, E-5).

2. DAMPING FACTOR USED AT SHOREHAM

" Damping" constitutes the amount of energy dissipated by a system or

structure during motion (Finding E-5). Damping constants are utilized to

adjust seismic response spectra; as the damping factor increases, the

response spectrum will be smaller at critical frequencies (id.).

There are two basic forms of damping which may be relevant to the

development of seismic design response spectra: structural (or material)

damping and soil damping (Finding E-6). Structural damping represents a

measure of the energy dissipated by a structure under dynamic excitation.

Soil. damping constitutes the dissipation of energy by the interaction of

a structure and the surrounding soil (id.). Total system damping is a

weighted combination of structural and soil damping, based on the amount

of energy stored by-each part of the structural system, including the

subgrade soil (Finding E-7).4

,

(footnote continued) +

spectrum" or as " design response spectra". This confusion appears to
have developed because these graphic representations on tripartite graph
paper actually plot three parameters, acceleration, velocity and displace-4

ment, against frequency (or period) using a single graphic. curve. (The
confusion was further compounded by the sometimes imprecise use of the
singular and plural terms by some of the witnesses.) In referring to the

'

response spectrum in this Opinion we refer to the curve that is plotted
on the tripartite plot to represent the three parameters mentioned above.

!'

i

|
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Regulatory Guide 1.61, which concerns only structural damping,

recommends that a four percent damping value be utilized for the Operating

Basis Earthquake (OBE) analysis of Category I reinforced concrete struc-

tures (Finding E-8). At Shoreham, structural damping and soil damping

were combined, leading to a total system damping factor of five percent

(Finding E-9). The question for decision is whether the additional one

percent damping used at Shoreham based upon the contribution of soil

damping is appropriate.

The Board concludes that a five percent total system damping value

for Shoreham is conservative. Based on simple calculations and engineering

judgment, LILCO concluded that Shoreham is a soil site and that the actual

soil damping in the horizontal and vertical direction is on the order of

40 percent (Findings E-10, E-11). Shoreham was designed using a 10 percent

soil damping value, however, because LILCO knew that the use of this value

would be accepted by the Staff as being_ adequately conservative (Finding

E-12). When the four percent structural damping value suggested by Regula-

tory Guide 1.61 is used in conjunction with a 10 percent soil-damping

factor,.the total system damping value is'eight percent (Finding E-13).

LILCO's use of a five percent total system damping value is'therefore

conservative (id.).
,

Although Suffolk County concedes in its proposed opinion and find-

ings of fact that LILCO's use of a five percent total system damping

figure was appropriately conservative, it asserts that
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'

matters as important as the damping factors which are
utilized in seismic design, the FSAR should specify
in understandable detail the factual bases for the
conclusions and the methodology by which the conclu-
sions were reached ... so that proper review can be
pursued.

i

"Suffolk County's Proposed Opinion, Findings of Fact, and Conclusions of

Law in the Form of a Partial Initial Decision," Volume Two of Two, at 31

(0 pinion) and 165-66 (Proposed Findings 19(e): 12-14) (January 31, 1983)

(hereinafter " Proposed Opinion").

;

The County's Proposed Opinion provides no clue as to what purpose

would be served by the Board's requiring LILCO to document in the FSAR

the bases for LILCO's use of a total system damping of five percent.
4 LILCO admittedly did not perform any detailed analysis of the amount of

soll damping at- Shoreham (Finding E-11) nor did the Staff deem such

analyses to be necessary to justify LILCO's use of a total system damp-

ing value of five percent; while the Staff's witnesses testified that

they would have required such a justification had LILCO sought to utilize

a large total system damping value, their engineering judgment was that,

LILCO's use of a five percent total system damping value was sufficiently

conservative that no such analysis was necessary (Finding E-14). Indeed,

as the County itself concluded on the basis of the present record that

LILCO's' use of a five percent total system damping value for Shoreham is

adequately conservative, we are at a loss to understand what further

" proper review" the County believes necessary to pursue.
i

. , . . - - . - - - . - - . . - . - . . - .. . - - _ .
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.

We are unaware of any regulatory basis which would require LILCO to set

forth in its FSAR a detailed analysis in justification of its use of five

percent total system damping value, particularly when the uncontroverted

testimony of both the Applicant and the Staff concludes'that the use of

such a value is inherently conservative. Accordingly, we find no reason

to require LILC0 to prepare such an analysis for inclusion in its FSAR.

3. THE SHOREHAM DESIGN RESPONSE SPECTRUM

The Commission's seismic requirements are contained in Appendix A to

10 C.F.R. Part 100. Section VI of Appendix A requires that response

spectra be developed for both the Safe Shutdown Earthquake (SSE) and the

Operating Basis Earthquake (OBE) (Findings E-15 E-16). Under 10 C.F.R.

Part 100, Appendix A, the vibratory ground motion produced by the SSE

must be defined by response spectra which correspond to the maximum vibra-
,

!tory accelerations experienced by the facility. 10 C.F.R. Part 100,

Appendix A, S VI(a)(1). At issue'in SOC Contention 19(e) is whether the

SSE response spectrum derived for Shoreham is sufficiently conservative

to comply with this regulatory requirement (Finding E-1).

The Shoreham safe shutdown earthquake is a Modified Mercalli Intensity

VII (Finding E-17). LILCO used a peak acceleration value of_0.2g for the

SSE, which value is the anchor point'for the Shoreham SSE design response

spectrum (id.). The conservatism of LILCO's use of this peak horizontal

ground acceleration is not in issue in this contention. See Tr. 2443-48
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(Judge Brenner) (granting the County's motion to strike a portion of

LILCO's testimony as being beyond the scope of the contention).

There are essentially two techniques for developing the shape of

response spectra for nuclear power plants. One is to use the general

shape and amplification factors of the response spectrum in Regulatory

Guide 1.60 (Finding E-18). The Regulatory Guide 1.60 design response

spectrum was developed so that it could be applied to many sites in the

United States (Finding E-19). Accordingly, this spectrum is overly

conservative for most sites (id.).

Regulatory guides describe an acceptable way of complying with the

regulations and leave an applicant flexibility in determining its method

of compliance (Finding E-21). _LILCO was not required to adopt the Regu-

latory Guide 1.60 spectrum or to demonstrate that its design response

spectrum was as conservative as that contained in the regulatory guide,

so long as it was able to demonstrate that its design response spectrum

was developed in accordance with the Commission's regulations. See Metro-

politan Edison Company (Three Mile Island Nuclear Station, Unit 1) ALA8-698,

16 NRC , slip op. at 14-15 (October 22, 3082); Gulf States Utilities

Co. (River Bend Station, Units 1 and 2), 4LA8-444, 6 NRC 760, 772 (1977);

-Vermont Yankee Nuclear Power Corp. (Vemont Yankee Nuclear Power Station),

ALA8-179, 7 AEC 159, 174 n.17 (1974).

An acceptable alternative to the Regulatory Guide 1.60 approach is

the development of site-specific spectra (Finding E-20). The site-specific -
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design response spectrum for Shoreham was developed prior to the publica-

tion of Regulatory Guide 1.60 (Finding E-21). In practice, the NRC Staff

encourages the development of site-specific spectra and may request them

for certain sites (Finding E-21).

To develop the design spectrum for Shoreham, the Applicant took time

history records from four actual earthquakes (Helena 1935, El Centro 1940,

Taft 1952, and Golden Gate 1957) and one artificial time history (having

properties in between the Taft and El Centro records), and subjected the

records to an amplification analysis in order to reflect the soil condi-

tions at the Shoreham site (Findings E-22 through E-27). The earthquake

records selected were primarily from stiff sites that contained a broad

frequency content of motion (Finding E-23). Although primary reliance was

placed on the four actual earthquake records, the artificial earthquake

record was used to ensure that all frequencies.were adequately considered

(id.).

It was determined that a 0.2g Housner spectrum adjusted for frequencies

below 2 hertz adequately enveloped the response spectra of the time history

records modified for the Shoreham site (Findings E-28, E-29). Because

the Shoreham spectrum coincides with the Housner spectrum, as modified,

it is called a " Modified Housner Spectrum," even though it was developed

independently of the Housner Spectrum (Finding E-30).

LILCO's witnesses testified that it is " meaningless" and "inappro-

priate" to compare the relative conservatism of the Shoreham spectrum with

- _ _ _ _ _ _ _ _ _ _ _ _ _.
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either the Housner Spectrum or the Regulatory Guide 1.60 spectrum as a

basis for determining whether LILCO's site-specific spectrum for Shoreham
;

were adequately conservative to comply with the Commission's regulatory

requirements (Findings E-30, E-36).

The County, on the other hand, urges that we find that the Regula-

tory Guide 1.60 spectrum "may be utilized as a general gauge to assess

the relative conservatism of the spectra (sic) actually utilized by an

applicant. See Tr. 4259-63 (Wong, Lucks); Staff Ex. 1, ff. Tr. 4171,

for a comparison of Regulatory Guide and Shoreham spectra." County Pro-

posed Opinion, Volume Two of Two, at 166-67 (Proposed Finding 19(e):15);

see also id. at 29-30 (0 pinion). The cited testimony of LILCO's wit-

nesses does not quite say this, however. These transcript pages contain

the LILCO witnesses' conclusion that the over-conservatism of the Regula-

tory Guide 1.60 spectrum may be shown by a comparison with the Shoreham ,

site-specific spectrum.
.

In its Reply, LILCO asserts that this proposition does not work in

reverse. It argues that while it is valid to assert that site-specific

spectra, which accurately reflect actual site conditions, may demonstrate

' the conservatism of the Regulatory Guide spectrum for thut' site, generalized

spectra such as that in Regulatory Guide 1.60, which do not bear any intrin-

sic relationship to the conditions at a particular site, cannot logically

provide insight into the degree to which any set of site-specific spectra

is conservative for that particular site. "LILCO's Reply to the Proposed
.

_ . _ _ _ _ _ _ . _ _ . _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ . . _ _ . . _ _ _ . _ _ _ _ _ _ . _ _ . _ _ _ _ _ . . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ . _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ .
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Opinions, Findings and Conclusions of Suffolk County and the Staff,"

Volume One of Two, at 174-176, 184 (February 22, 1983).

The Staff advocated something of an intermediate position between

those endorsed by LILCO and the County. While the Staff's witness testi-

fled that it is feasible to compare the relative conservatism of the Regu-

latory Guide 1.60 spectrum with the Shoreham spectrum, he cautioned that

such a comparison would have to be justified in some way since different
,

earthquake records, different assumptions and different methods of appli-

cation were used in the development of these spectra (Finding E-36).

The Staff compared the Shoreham SSE spectrum with both the Housner

spectrum and the Regulatory Guide SSE spectrum and concluded that the

spectral shape used at Shoreham is somewhat more conservative than

the Housner spectrum, somewhat less conservative than the Regulatory

Guide 1.60 spectrum at certain frequencies and somewhat more conserva-

tive than the Regulatory Guide 1.60 spectrum at other frequencies

(Findings E-31, E-32, E-33).

,

'

We are in general agreement with the views of the Staff that it is

feasible to make a comparison of the relative conservatism of the Regula-

tory Guide 1.60 spectrum with the Shoreham spectrum, so long as the

person making the comparison bears in mind that a finding that one spec-

trum is more conservative than the other spectrum in a given frequency

range does not necessarily mean that the less conservative of the two
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spectra is not still sufficiently conservative to comply with the Commis-
.

sion's regulations.

The County apparently seeks to have us find that because the Regula-

tory Guide 1.60' spectrum exceeds the Shoreham SSE spectrum at certain

frequencies, particularly between approximately 2.5 hertz and 9 hertz

(Findings E-32, E-33), and because the natural frequencies of vibration

of certain structures systems and components at Shoreham fall within this

range (Findings E-34, E-35), then the Shoreham SSE spectrum is not ade-

quately conservative to comply with 10 C.F.R. Part 100, Appendix A. This

we decline to do.

.

Were we to adopt the County's position that LILCO's SSE spectrum is

deficient because it is not as conservative as the Regulatory Guide 1.60

spectrum, we would effectively be holding that compliance with this regu-

latory guide it mandatory for an applicant to comply with 10 C.F.R. Part

100, Appendix A. As we have already described above, LILCO was neither

required to adopt the Regulatory Guide 1.60 spectrum nor to demonstrate

that its spectrum is as conservative as that contained in the regulatory

guide in order to show compliance with the Commission's regulations. See

Metropolitan Edison Company, supra. Indeed, even though the NRC Staff

determined that the Shoreham spectrum was less conservative than the Regu-

latory Guide 1.60 spectrum for some frequencies, they concluded that the

methodology used by LILCO to develop'its SSE design response spectrum was

acceptable and complied with 10 C.F.R. Part 100, Appendix A (Finding E-40).

___ _ _ - _ _ - - _ - _ _ _ _ _ _ _ _ ______-_-_ _____-_ --____--___ _ __ _ - _ _ _ _ - - _ _ - _ _ _ _ - _ _ _ _ _ _ - _ _ _
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Based on the record before us, we conclude that the Shoreham design

response spectrum was developed in accordance with the Commission's regu-

lations and is adequately conservative, even though for five percent damp-

ing there are spikes at five frequencies where the earthquakes used to

develop the Shoreham SSE spectrum exceed it (Finding E-32).

There are several bases for our conclusion that these spikes do not

demonstrate any lack of conservatism in the Shoreham seismic design. For

example, as LILCO's witnesses testified, during any one earthquake, the

seismic response spectrum may have spikes which exceed the Shoreham SSE

spectrum, but substantial portions will be below the Shoreham spectrum

for the rest of the frequency intervals (Finding E-38). Typically, the

response of a structure is determined by the sum of the contribution from

various frequencies. Thus, when considering the overall response of a
'

structure, a small exceedance at an isolated frequency range is insignifi-

cant (id.).

The spike exceeding the Shoreham spectrum by the greatest amount is

the El Centro record at 0.4 hertz (id.). This frequency is not of concern

for Shoreham, however, because the Shoreham site has a deep soil profile,

the response above frequencies of two hertz is depressed compared to a

standard smooth spectrum, such as that set forth in Regulatory Guide 1.60,

which was developed to envelop data from sites including those with condi-

tions that would amplify the accelerations in those frequencies. The

deep soil impedes the transition of motions having high frequencies of

short duration (Finding E-36).

_ _ _ _ _ - _ _
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The uncontroverted testimony of LILCO's witnesses also establishes

that even though the Regulatory Guide 1.60 spectrum is more conservative

for certain frequencies than is the Shoreham design response spectrum,

the two spectra are really in quite close agreement from both a structural

engineering and a geotechnical point of view (Finding E-37). Furthermore,

the earthquake time histories from which each of these spectra was derived

were developed by enveloping the 84th percentile of the data at critical

points (Finding E-39). Thus, although there are spikes at certain fre-

quencies where the earthquakes used to develop the Shoreham SSE spectrum

exceed it, these spikes exceed the 84th percentile of the data (id.).

LILCO's witness testified that it would be overly conservative to envelop

these time histories at any higher percentile of the data, and the Staff

testified that it accepts spectra which are even less conservatively

enveloped (i_d.).

Accordingly, the Board finds that the design response spectrum

developed by the Applicant for use at Shoreham meets the requirements of

10 C.F.R. Part 100, Appendix A. Records were used from more than one

earthquake, these records were modified to reflect the actual site condi-

tions at Shoreham, and a smoothed spectrum enveloping the spectra of the

modified records was then used for the Shoreham design. The original

records used were appropriate, the amplification analysis used to modify

the records was appropriate, and the spectrum used for the Shoreham design

adequately enveloped the spectra of the records.

a _. _ _. _ __ _ _ _ _ _ _ _ _ . - _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ - _ _
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We conclude that-the testimony of LILCO and the Staff is credible

and convincing and is not controverted by intervenors' assertions to the

contrary. For the reasons discussed above, the contention must fail.

.
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,

II-F. MARK II CONTAINMENT

(Suffolk County Contention 21)

1. INTRODUCTION

Suffolk County Contention 21 questions whether Shoreham's Mark II

containment meets the requirements of 10 C.F.R. Part 50, Appendix A,

General Design Criteria 4, 16, 50, 51 and 52. Suffolk County has chal-

lenged the adequacy of LILCO's definition of the hydrodynamic loads which

would be associated with a loss of coolant accident (LOCA) at Shoreham,

and the ability of Shoreham's containment to withstand the simultaneous

application of LOCA and transient event loads. The County has also

expressed concern whether-LILCO has demonstrated the capability or ade-

quacy of its test procedures to measure steam bypass at the drywell floor.

Furthermore, Suffolk County has questioned whether LILCO has conducted an

adequate and properly controlled experimental testing program, as required

by 10 C.F.R. Part 50, Appendix B, Sections III and XI, to establish the

hydrodynamic loads from a LOCA (Finding F-1). Suffolk County withdrew

subpart (b) of this contention, which dealt'with the definition of sup-

pression pool loads resulting from the opening of safety relief valves

(Finding F-2). Accordingly, we do not address this matter in this

decision.ts

tsWe-note that counsel for the County did not agree on the record that
'the County had withdrawn subpart (b) (Finding F-2). .The County did not
dispute, however, that it had stated its intention to no longer pursue
this subpart in response to a LILCO interrogatory. Id. In any event,
the County filed no findings on this subpart. Therefore, in accordance.

(footnote continued)

_ _ _ _ _ _ _ _
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The Board has examined each of the remaining four subparts which

make up Contention 21. For each of these subparts we have examined whether

the Shoreham equipment is deficient as Suffolk County alleges. If it was

determined that the allegation was valid, we examined: the steps taken by

the Applicant to address the concern; the Staff review of the allegation

and the Applicant's remedial steps; and the safety implications, if any.

2. SUPPRESSION POOL DYNAMIC LOADS

On' April 11, 1975, the NRC Staff sent a letter to each domestic

Mark II owner informing the owner that the Staff was requiring a reassess-

ment of the Mark II containment system design, including the ability of

his systems- to withstand hydrodynamic loads associated with LOCAs and
_

with the actuation of SRVs occurring simultaneously with earthquakes.

-Finding F-7. This request that a reassessment of the Mark II containment

be performed was prompted by the General Electric Company's identifica-

' tion, during the course of its testing program for its Mark III contain-

- ment, of'certain LOCA loads which had not been included i,n the original

design review of the Mark-II containment (Finding F-6). It was this

reanalysis of the Mark II containment which was the central focus of-~the -

County's contention.

|(footnote continued)
with our' April 20, 1982 prehearing conference order requiring'the sub-

~

mission of findings.and 10 C.F.R. S 2.754(b), we would have found the
-County to have defaulted on this contention, had we not previously' ruled
it.to have been withdrawn. See Detroit Edison Company, et al. (Enrico

: Fermi Atomic Power Plant, Unit 2) ALAB-709, 17_hRC- .(slip op. at 4-5) |

(January 4, 1983).
~

-
''

'

-|
.

Mm
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The industry's response to this Staff information request was the

formation of the Mark II Owners Group, a cooperative venture begun by the

eight owners of the 11 Mark II containment BWRs. LILCO was one of the

eight utilities involved in this effort. The Owners Group was formed to

reinvestigate on a generic basis those issues that were of common appli-

cability to Mark II containment structures (Finding F-16). It was the

intention of the BWR Owners Group that their generic reevaluation be sup-

plemented by separate, plant-specific reevaluations which were to be

documented in a design assessment report for each plant. LILCO submitted

the Shoreham Design Assessment Report (DAR), Revision 0, to the NRC in

January 1976 (Finding F-17), and submitted the final version, Revision 5,

in December 1981 (Findings F-26, F-52).

There are four majnr suppression pool loads which can occur during

a LOCA. They are: (1) pool swell, (2) steam condensation oscillation,

(3) steam condensation chugging, and (4) steam condensation downcomer

lateral loads. Each of these loads generates pressures or vibratory

' load effects that must be considered in combination with other loading

conditions in assessing the adequacy of Shoreham's containment design

(Findings F-8 to F-15).

,

a. Development of Load Definitions

In conducting its reevaluation of the Mark II containmics, the Mark

II~0wners Group established both a "short-term program" or " lead plant

effort" and a "long-term program." The purpose of the short-term program

_ -_ - _ - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ -__ _ _ ________ - ____ -- _--__-_-_______ _ _ _ _ - _ _
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was to demor. strate that a sufficient technical understanding of the pool

dynamics phenomena and principles exists to serve as a basis for the

licensing of Mark II plants. The primary purpose of the long-term program

was to confirm the loads utilized in the short-term program (Finding F-16).

Based on its analysis of the load definitions developed by the Mark

II Owners Group, both collectively and individually, the Staff issued

NUREG-0487, " Mark II Containment Lead Plant Program Load Evaluation and

Acceptance Criteria" in October 1978 (Finding F-18). Thereafter, based

on further testing and analysis of the chugging and condensation oscilla-

tion phenomena, the Mark II Owners Group developed two sets of revised

load specifications (Findings F-19 and F-20). The first of these sets,

which was based on an interim interpretation of the Owners Group's new

test data, was adopted for use by the " lead plants" and was accepted by

the Staff in March 1981 in Supplement 2 to NUREG-0487 (Finding F-20).

A second set of revised hydrodynamic load specifications was developed

for the long-term program to provide a more detailed representation of

the phenomena based on all the knowledge of LOCA steam condensation gained

during the past several years of investigation. These final load specifi-

cations were evaluated and accepted by the Staff in NUREG-0808 in September

1981 (Finding F-21).

To accommodate those plants scheduled to load fuel prior to the final

resolution of the NUREG-0808 generic Mark II load definitions, the Mark II

lead plants, which included Shoreham, were given the option of either
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complying with Supplement 2 to NUREG-0487 (by incorporating these NRC

recommended interim load definitions into their design bases) or complying

with the generic Mark II load definitions to be developed during the

long-term program (Finding F-22).
i

i c

'

Suffolk County apparently fails to grasp the distinction in the pur- ,

poses intended to be served by the Staff's approval of both interim load
;

definitions in Supplement 2 to NUREG-0487 and final load definitions in

i NUREG-0808. In fact, based upon testimony from the Staff that the interim
.

.

| and final load definitions cannot be directly compared and that it is

therefore not possible to tell which of the two sets of load definitions

is the more conservative, they urge that we find LILCO's confirmatory

analysis of the Shoreham containment to be flawed. See "Suffolk County's

! Proposed Opinion, Findings of Fact, and Conclusions of Law in the Form of

a Partial Initial Decision," Volume Two of Two at 41 (0 pinion) and 189
+

(Proposed Findings 21:52 and 21:53) (January 31, 1983)~(hereinafter "Suf-
'

folk County's Proposed Opinion").
.

As the Staff testified, however, each Mark II plant is to be assessed-

as to its capability'to withstand the NUREG-0808 final load specifications,
;

regardless of design specifications employed at the time of construction

(Finding F-22). The load specifications in NUREG-0487, Supplement 2 and

NUREG-0808 were not intended to be compared for " conservatism." . While ,

^ the loads described in each are in many cases identical, the types of

loads analyzed for the: purposes.of NUREG-0487, Supplement 2 were in some
1

cases found, as the result of further analysis, to be of a different

:

. . .. . . . _ - - - - - . . - , , -_ , , . . . _ _ ,., _ . - _ _ ,_ . , . . . - _ . , _ , , . . - - _ _ . , , - _ . , _ . - . , _ . . , , . _ . , ,
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nature than first thought (Finding F-23). The final load definitions in

NUREG-0808 therefore are not more or less conservative than those appear-

ing in the interim load definitions (id.); the final definitions simply

define with greater accuracy the hydrodynamic loads present in the Mark II

containment under LOCA conditions. In light of the Shoreham construction

sche 6ule, it was therefore understandable that LILC0 chose to commit to

the NUREG-0808 final load specifications against which the design of the

Shoreham containment was to be assessed (Findings F-22, F-25).

In the April 1981 Shoreham Safety Evaluation Report, S 6.2.1.8,

based on an assessment of the Shoreham load specifications in terms of

the generic acceptance criteria set forth in NUREG-0487, the Staff con-

cluded that the dynamic loads utilized by the Applicant were conservative

and therefore acceptable, except in a few areas where the generic rci-

teria had not been finalized or the Staff review had not been completed

(Finding F-24). These SER items remained open in large part due to LILCO's

decision to commit to the final generic load definitions, which had not

yet been accepted by the Staff (Finding F-25). In Supplement 1 to the

Shoreham SER, dated September 1981, the Staff determined that LILCO's

specifications for assessing all the suppression pool dynamic loads were

conservative and therefore acceptable (Finding F-27).

In its Proposed Opinion, Suffolk County criticizes the Staff's accep-
.

tance of LILCO'a utilization of alternatives to the lead plant load cri-

teria contained in NUREG-0487 and its supplements; it does this, not by

.

.
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questioning the adequacy of the alternative load definitions themselves,19

but by challenging the weight to be accorded to the opinion of the Staff

witness (Dr. Farouk Eltawila) who testified that LILCO's alternative load

criteria were all acceptable to the Staff. Suffolk County's Proposed

Opinion, Vol. II of II, at 40 (0 pinion) and 183-84 (Proposed Findings

21:28 to 21:30) (January 31, 1983). Suffolk County Proposed Finding

21:28 states: " Staff witness Eltawila's review of the Shoreham facility

was limited to a review of the load combinations. His review of the

Shoreham containment design did not involve any plant-specific review.

Tr. 9784 (Eltawila)." Based on this proposed finding, the County con-

cludes, in its Proposed Finding 21:30, that Dr. Eltawila's testimony

should be accorded "little weight."

The County's misreading of the record in this instance can only be

viewed as being intentional, for the record clearly states Dr. Eltawila's

involvement in both Mark II generic and Shoreham-specific review. In his

prefiled testimony, for example, Dr. Eltawila states that he is responsible

for the review and evaluation of those sections of the Shoreham Design

Assessment Report for which the Staff's Containment Systems Branch has

primary review responsibility. This includes the application of those

NUREGs which describe the acceptance criteria for LOCA and SRV hydrodynamic

.

19We note that many of the alternatives to the lead plant load criteria
which were used by LILCO and approved by the Staff actually represented
LILCO's commitments to the final generic load definitions which were
approved by the Staff in NUREG-0808 (Finding F-25). Tr. 9845-46
(Eltawila).
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loads and their methods of application. Eltawila, et al., ff. Tr. 9735,

at 2.

Indeed, the transcript reference cited by the County comes from the

middle of a discussion of Dr. Eltawila's generic work and does not purport

to characterize all of his work on Shoreham as having bean generic:

Q. You indicate in the answer to the next question that
you were involved in two of the Staff's generic
activities -- A-8 and A-39. Would you tell me what
you did with respect to the first of those, A-8 Mark
II Containment Pool Dynamic Loads?

A. (WITNESS ELTAWILA) As I indicated, I was part of the
review team that consisted of Mr. Cliff Anderson and
our consultants at Brookhaven National Laboratory,
which includes a review of the data base that came
from the 4TC test facility and review of the load

. specification. That is as far as A-8 is concerned.

Q. That work did not involve any plant-specific review,
is that right/ (sic).

A. (WITNESS ELTAWILA) That's correct. It is generic.-

Tr. 9783-84 (Eltawila) (emphasis added). The County's contortion of

this quotation is particularly egregious when it is recognized that the

quotation immediately follows County cross-examination on the scope of

Dr. Eltawila's review of the Shoreham DAR. Tr. 9782-83 (Eltawila).

.

Following the issuance of Supplement 1 to the SER (Staff Ex. 28) and

NUREG-0808, a Staff consultant questioned the adequacy of the generic

chugging load definition set forth in NUREG-0808. The concern raised by

.
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4

the Staff consultant was a possible lack of conservatism in the estab-

-lished chugging load specifications due to the random selection process

for the individual vent chug initiation times of both symmetric and asym-

1

j metric loading (Finding F-28). Based on further review of the asymmetric
i

|: chugging load specification by the Staff and the Mark II Owner's Group

i and comparing the results of confirmatory tests performed at the Japanese

Atomic Energy Research Institute (JAERI) facility to the symmetric loading

specification, the Staff and its consultant concluded that the generic
,

chugging load specifications in NUREG-0808 were sufficiently conservative

and required no modification (Findings F-29 and F-30).no

b. Vacuum Breakers,

4

During the course of the proceeding, two concerns were identified
,

i regarding the Anderson-Greenwood vacuum breakers. One concern, raised by-

; the Advisory Committee on Reactor Safeguards (ACRS), involved the poten-
|

'tial pool bypass from stuck open wetwell-to-drywell vacuum breakers that
,

might be caused by repeated and strong dynamic underpressure in the vent

pipe due to intermittent steam condensation (chugging) (Finding F-31).

To address this concern, the Mark II owners, including LILCO, engaged

; in a-joint qualification. test program to demonstrate the operability of

the vacuum breaker under this intermittent steam condensation loading

,

'

20The County's criticisms of LILCO's reliance on the JAERI data are
discussed in Section II-F.5.a., infra.

;

1-

1

i

- - , _ , _ _ _ - . , ,_ _ . - _ _ _ , _ _ . . . _ _ _ _ _ , , _ _ . - . , _ , . _ . _ . _ . _ _ _ _ . .
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(Finding F-32). Furthermore, LILCO has implemented a design modification

involving the blocking of the downcomers on which the vacuum breakers are

installed. This design modification will eliminate the dynamic pressure

exerted on the vacuum breaker and, hence, the concern over a potential

stuck open breaker is resolved (Finding F-32).

Another concern arose regarding the possible opening of vacuum

breakers during the initial pool swell phase of a LOCA at accelerations

higher than those used to qualify the valves (Finding F-33). To alleviate

this potential problem, LILCO has installed a design modification identical

to that which was made at Susquehanna, another Mark II facility utilizing

Anderson-Greenwood vacuum breakers (Finding F-34). The Staff has reviewed

this modification on a generic basis and has found it to be acceptable.

Id.

LILCO has further modified Shoreham's vacuum breakers to improve

their strength (Finding F-35). Both LILCO and the Staff testified that

they believed that this additional modification will further improve

valve performance (id.). Qualification of the redesigned valve by generic

analysis had not been completed by the close of the record on this conten-

tion (Finding F-36). The Staff testified, however, that even without

completing their review of this generic analysis, they believe the modi-

fied vacuum breakers are adequate, based on the review which they per-

formed for the Susquehanna plant (id.).

t

_ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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:

Suffolk County asserts that "the Staff's conclusion that plant

licensing and operation is acceptable prior to this vital qualification

step is without appropriate technical or regulatory basis." Suffolk *

County's Proposed Opinion, Volume Two of Two, at 192 (Finding 21:68)-

(January 31, 1983). We observe, however, that the County bases this

conclusion in part on the assertion that the Staff deemed this further

modification to be "necessary" to assure that the vacuum breaker will

perform properly. Id. at 192 (Finding 21:64). This assertion is not,

supported by the factual findings of this Board (Findings F-35, F-36) and

is even contradicted by the very transcript reference on which it relies

for support. Tr. 9811 (Eltawila).
,

;

We find no basis on the record for concluding that the additional

modification to the Shoreham vacuum breakers will in any way detract from

the ability of the Susquehanna-type modification to ensure that these '

valves will perform adequately. We, therefore, find no reason to regard

the Staff's analysis of the generic evaluation to be anything other thani

confirmatory in nature and find this issue to be resolved.

,

c. The Humphrey Concerns

,

One other issue relative to the adequacy of the Mark II containment
.

was brought out in the record, even though not specifically referenced in
.;-

the contention. Mr. John Humphrey, a former employee of General Electric,

i.ra sed a number of concerns related to the Mark III containment design

4

4

_ _ _ _ _ _ _ _ _ _ _ _ _ _ m_ _ _ - . _ .
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.

(Finding F-37). Twenty-two of these concerns were potentially applicable

to Mark II containments. Id.

The Staff's preliminary analysis of the concerns was that even if

Mr. Humphrey was correct, there would be no erosion to the safety margin

that exists in the plant and no design modification to the plant was

expected (Finding F-39). The effect of each concern could be roughly

quantified and the margins inherent in the Mark II design were adequate
,

I

to accommodate the potential effect of the concern. Id. The Staff,

therefore, viewed the analyses of these concerns which it had requested

from LILCO to be confirmatory in nature. |

|

The only issue raised by Mr. Humphrey which required detailed analysis

for the Mark II design involves the residual heat removal discharge mode

when in the steam condensation mode (Findings F-38, F-39). The Staff

analysis of this issue requires that if the system should be operated in

the steam condensing mode, the effects of the discharge into the suppres- i

sion pool must not disable any safety-related equipment (Finding F-39).
4

The Staff lacked sufficient information at the time the record closed on

this contention to perform the analysis which it believed to be required.

Id.

The Staff testified that while it did not believe that the Applicant's

confirmatory analysis of this concern would erode the design margins, it

believed that adding a quencher at the end of the RHR line would take

care of this load if it were found to be excessive (Finding F-40). This
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could transfer loads to the RHR line, however. Id. The Staff did not

know at the time the record closed whether a generic or Shoreham-specific

resolution of this issue would be necessary. Id.

LILCO urges that we find as a basis for resolving this issue both

that the ACRS has concluded that none of the Humphrey concerns appear

significant and that the Staff has determined only to evaluate LILCO's

responses to the Humphrey concerns on a confirmatory basis, based on this

ACRS conclusion. LILCO's Proposed Opinion, Findings of Fact and Conclu-

sfons of Law in the Form of a Partial Initial Decision, Volume One of

Three, at 149-150 (Proposed Findings G-12 and G-13) (January 17, 1983).

We find no basis in the record for concluding that the Staff's deci-

sion only to review LILCO's analyses on a confirmatory basis was based on

the conclusions of the ACRS. In fact, the Staff testified that the ACRS

had adopted the Staff's conclusions. Tr. 9856 (Fields); Tr. 10,008

(Eltawila, Fields). We consider this clarification to be important because

we do not believe that Staff testimony on the conclusions reached by the

ACRS may serve as a b: sis for a licensing board to resolve a contested

issue.

There is no question that a licensing board may rely upon conclusions

of the ACRS on issues that are not controverted by any party. 10 C.F.R.

Part 2, Appendix A, S V(F)(1),(2). The Appeal Board has stated, however,

that the contents of an ACRS report cannot, of themselves, serve as an

underpinning for findings on the health and safety aspects of licensing
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proceedings. Arkansas Power and Light Co. (Arkansas Nuclear One Unit 2),

ALAB-94, 6 AEC 25, 32 (1973). This is because ACRS reports are admitted

into the record without the sponsorship of an expert who can be examined
~

on the reliability of the factual assertions and the soundness of the

scientific opinions found in the documents. See Southern California

Edison Company, et al. (San Onofre Nuclear Generating Station, Units 2

and 3), ALAB-717, 17 NRC , slip op. at 38-40 (March 4, 1983) and cases

cited therein. We do not believe that the Staff's witnesses had any

intention to represent themselves as speaking on behalf of the ACRS or as

sponsoring the ACRS's findings on the Humphrey concerns. Indeed, we doubt

whether such sponsorship would have been appropriate had it been intended.

Accordingly, we decline to rely on the ACRS's conclusions as a basis for

resolving the Humphrey concerns.

We also reject Suffolk County's position that all of the Humphrey

concerns must remain as open items, at least until the Staff completes

its review of LILCO's confirmatory analyses. Suffolk County's Proposed

Opinion, Volume Two of Two, at 194. (Proposed Findings 21:75 and 21:77)

(January 31, 1983).

Throughout its Proposed Opinion, Suffolk County has apparently adopted

the position that this Board may not resolve any contested issue if any

form of confirmatory analysis was ongoing as of the close of the record

on that issue. Neither the Atomic Energy Act nor the Commission's regula-

tions mandate such a requirement where a licensing board is able to make

the basic findinas prerequisite to the issuance of an operating license
,

_m _ _ . _ - _ . . - - _
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l
' based on the existing record. Consolidated Edison Company of New York

(Indian Point Station, Unit No. 2) CLI-74-23, 7 AEC 947, 951-52 (1974);

Public Service Company of Indiana (Marble Hill Nuclear Generating Station,

[ Units 1 and 2) ALAB-461, 7 NRC 313, 318 (1978).
|
\

While, as a general rule, issues should be dealt with in hearings

and not lef t for later, possibly more informal, Staff resolution, those

! decisions which have addressed this issue generally speak in terms of

whether there are " clear courses of action" which the Staff may be directed

I to follow, see Cincinnati Gas & Electric Company (Wm. H. Zimmer Nuclear

Power Station, Unit 1) LBP-82-48, 15 NRC 1549, 1578-79 (1982), or whether

leaving such issues for Staff resolution would constitute a " delegation

| of decisional authority" to the Staff. See Metropolitan Edison Company

(Three Mile Island Nuclear Station, Unit No. 1) ALAB-729, 17 NRC _ ,

slip op. at~157-164 (May 26, 1983). r

i
!

' Based on the present record, we can make the requisite finding that!

!

I there is reasonable assurance that the Shoreham containment is designed

'with adequate conservatists te protect the public health and safety with
~

respect to all of the Humphrey concerns, except for the operation of the

RHR discharge mode in the steam condensation mode. There is no evidence

contrary to the Staf f's testimony that even if Mr. Humphrey was correct, '

these other concerns would result in no erosion to the safety margin

which exists'in the plant and no design modification to the plant is

expected (Finding F-38). Accordingly, we find no reason to retain

L

:
M__________ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ .
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jurisdiction over the Staff's review of LILCO's confirmatory analysis of

these issues.

A somewhat different issue is presented by the Humphrey concern

relating to the operation of the RHR discharge mode in the steam conden-

sation mode. While the Staff testified that it did not believe that

LILCO's confirmatory analysis of this issue would erode the conservatism

of the design margins, the Staff lacked sufficient information at the

time the record closed on this issue to determine whether a design modi-

fication would be necessary or whether this issue would be resolved on a

generic or Shoreham-specific basis (Findings F-39, F-40).

In contrast to the other Humphrey concerns, it is not clear from the

record that the Staff believed either the calculation of the loads arising

from the operation of the RHR system in the steam condensation mode or

the development of criteria for what loads would be acceptable for opera-

tion of the RHR in this mode to be straightforward. Indeed, we note that

the Staff's own proposed decision on the Humphrey concerns advocates only

that we find resolution of the RHR issue to be unnecessary for ooeration

up to five percent of rated power; the Staff is silent as to its views on

the final resolution of this issue for higher power operation. NRL Staff's

" Proposed Opinion, Findings of Fact, and Conclusions of Law in the Form of

a Partial Initial Decision," Volume One of Two, at 21 (Opinion) and 62

(Proposed Finding 21:15) (February 11, 1983).

_____ - _ _. - _ .
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Based on the information in the record before us, we cannot say that

permitting the Staff to resolve this issue informally would not constitute

a delegation of our decisional authority to the Staff. Indeed, should

the Staff's review of LILCO's analysis demonstrate the need for some cor- I

rective action to be taken, such as the addition of a quencher to the RHR

line (Finding F-40), the decision on the adequacy of such a corrective I

action is one which this Board may not delegate.21 Accordingly, we retain

jurisdiction of this issue for such further resolution as future circum-

stances may dictate.

The record before us indicates, however, that operation of the RHR

in the discharge mode in the steam condensation mode is not material

during operation at power levels of 5 percent or less of rated power

(Finding F-41). We note that at the time the record closed on this issue,

the Staff indicated its intention to complete its review of LILCO's
|

analyses regarding the Humphrey concerns prior to permitting Shoreham to

operate at power levels in excess of 5 percent of rated power (Finding
|

F-42). However, we are unaware of the Staff's current schedule for review

of LILCO's submissions (Findings F-42, F-43, F-44).
;

We take official notice that LILCO has made a commitment not to use

I the RHR steam condensing mode during normal plant operation until it can

2 tin fact, case law suggests that even in cases where a Board resolves
an issue in an applicant's favor, leaving the Staff to perform what is
believed to be a confirmatory review, the Staff should inform the Board
should it discover that corrective action is warranted. See Three Mlle
Island, supra, 17 NRC , slip op, at 161.

|

*
|

|
_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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be demonstrated that the hydrodynamic loads resulting from operation of

the RHR heat exchanger in this mode are acceptable (Finding F-41). Even

without this commitment, we do not find the pendency of this issue to

create any unresolved health or safety issue which would preclude the

issuance of a license for operation of Shoreham at power levels of 5

percent or less of rated power.

3. STEAM BYPASS TESTING

In Suffolk County Contention 21, the County alleges that the capa-

bility and adequacy of LILCO test procedures to demonstrate an acceptable

leakage rate of leakage paths between the drywell and the wetwell "has

not been demonstrated" (Finding F-1).

To determine the leakage rate between the drywell and the wetwell,

LILCO is required to perform both preoperational and periodic tests during

the lifetime of the Shoreham plant (Findings F-45, F-46). The leakage

rate is then compared with the appropriate acceptance criterion to deter-

mine acceptability (Findings F-46, F-47). The acceptance criteria are

- established by the Staff based on both its studies of the phenomena

involved and the design of the Shoreham containment structure (Finding

F-47). The Staff has required that LILCO demonstrate compliance with the

Staff's acceptance criteria prior to fuel load (Finding F-49).

The preoperational high pressure test simulates the pressures seen

during a large LOCA, and includes substantial conservatises, since the
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I test applies high pressure for a long period of time, whereas in a large
|

LOCA, high pressure exists for a very short period of time (Finding F-48).

The high pressure test is performed only during the preoperational test
!

parfod and is not intended to be repeated during the life of the plant
1

(id.). This test is intended to show that the drywell seal is functional

(id.). The periodic low pressure tests simulate a small break LOCA and
i

the pressure differential of a large break following the initial blowdown !

(Finding F-50). The drywell floor has been designed to accommodate thermal

and pressure loads under LOCA conditions without cracking and forming new j
leak paths (id.). Other design features, including seal pressurization

and monitoring, complement the pressure tests to ensure proper seal per-

formance (id.).

IAt the hearing on this contention, LILCO testified that it had per-

formed the required preoperational high pressure leakage test and that

the results of this test had met the Staff-established acceptance criteria
!

(Finding F-49). The Staff had not reviewed LILCO's test results at the

time the record was closed on this issue (id.). As what LILCO had to

demonstrate was merely compliance with acceptance criteria, however, the
;
: Staff testified that all LILCO had to do was demonstrate that Shoreham

had passed the test (id.).

,

I

Suffolk County's Proposed Finding 21:39 states: "Although the Staff

asserted that it has studied the relevant phenomena and design, there was i

| no evidence that the Staff verifies the validity of the drywell-wetwell |
|

seal testing. Tr. 9864 (Fields)." Suffolk County's Proposed Opinion, ,

~ ,. ;

'

.

- _
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Volume Two of Two, at 186 (January 31, 1983). It is unclear to us what

form of " verification" the County believes to be both necessary and lack-

.ing from the Staff's review of LILCO's testing. The County proposed no

methodology in its findings for correcting this alleged deficiency, as it
'

did for other alleged deficiencies. Nor did it discuss or even reference

this or any other of its steam bypass testing findings in its' proposed

opinion.

Apparently, we are not alone in finding the County's reference to a

lack of verification of the validity of the testing program to be unclear.

The Staff witness who was asked this question by Counsel for Suffolk

County also found this phrase to be ambiguous:
,

Q. Have these test procedures been verified it,any
operating plant in the United States?

A. (WITNESS FIELDS) Would you be more explicit with your
question? What do you mean by " verified?" There has
been tests performed (sic). There is only one way
you can verify absolutely that these tests are valid,
and that is to have an accident.

Tr. 9863-64 (Fields). After several attempts to explain what she meant

I by using the word " verified," Counsel for the County asked:

!
|

What have you done to reach that conclusion that theyQ.
[the tests] are adequate for detecting leaks?

A. (WITNESS FIELDS) Basically by studying both the
phenomenon and the design of the structure.

.

I

;

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_.

.
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'

Tr. 9864 (Fields). Counsel for the County thereafter asked where these

leakage tests had been performed previously, but never questioned the

nature of or the adequacy of the Staff's studies of the leakage phenomenon

or the design of the structure.

,

,

Based on the transcript reference cited by the County, the only

" verification" which is shown to be lacking is the so-called " absolute"

verification which would be demonstrated by having an accident. Giving

! the County every possible benefit of the doubt that this finding was

proposed with some degree of seriousness, we need only note that such

absolute verification is not required by the Atomic Energy Act.

|

| The appropriate standard is whether the present testing program can

reasonably assure protection of the public health and safety. See Citizens

for Safe Power v. NRC, 524 F.2d 1291, 1297 (D.C. Cir. 1975); Metropolitan '

Edison Company (Three Mlle Island Nuclear Station, Unit No. 1), ALA8-729,

17 NRC , slip op, at 19-20 (May 26, 1983); Atomic Energy Act of 1954,

Section 182(a), 42 U.S.C. S 2232(a) (Applicant must provide such informa-

tion to Commission as will permit finding that utilization of special
;

nuclear material "will provide adequate protection to the health and

safety of the public."

Based on the findings which we have made, we believe that LILCO's

steam bypass testing program provides adequate assurance that the health

and safety of the pubile will be protected. We resolve this issue in

LILCO's favor (Finding F-51).

- __ - _ _ ____ _ _ _
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4. TRANSIENT AND LOCA LOADS

The Shoreham primary containment and associated safety-related

structures have been evaluated for the simultaneous occurrence of tran-

sient and LOCA events (Findings F-52, F 53, F-54, F-55). Furthermore,

LILCO has used a quantitative method of combining the loads from these

events which is even more conservative than one which the Staff has

approved (Finding F-56).

NUREG-0808 sets forth the generic load specifications for Mark II

containments, including load considerations of combinations of transients

and LOCA events. The Applicant has evaluated the containment design

against the loads specified in NUREG-0808, and, as a result, has modified

the design of steel structures in the plant, with the result that the

design now meets the requirements of NUREG-0808 (Findings F-26, F-52,

F-53,F-58). We have dealt previously with the County's criticisms of the

Staff's review of LILCO's reassessment of the Shoreham containment.

Accordingly, we find that the evidence on the record demonstrates that

the Shoreham Mark II containment design has been shown to be capable of

accommodating the combined loads from transients and LOCA events, with

sufficient design margin to satisfy the general design requirements of

10 C.F.R. Part 50, Appendix A (Finding F-59).

- _ _ _ _ _ _ _



-

-109-

5. EXPERIMENTAL DESIGN TESTING PROGRAM

a. Quality Assurance

As discussed above, a variety of investigations into LOCA hydro-

dynamic loads were sponsored by the Mark II Owners Group to reevaluate

the adequacy of each of their Mark II containment structures (Finding

F-60). In Suffolk County Contention 21(e), the County alleges that LILCO

has not conducted an adequate and properly controlled design verification

program with respect to Shoreham. As we discuss below, we believe the

County's allegations to be unfounded.

The experimental design testing program used during the Mark II

assessment program was conducted under the supervision of General Electric,

whose quality assurance plan meets the requirements of 10 C.F.R. Part 50,

Appendix 8 (Finding F-61). The quality assurance plan is processed through

General Electric and GE's vendors, and this is then checked for consistency

with the respective applicant's quality assurance plans (Findings F-61

F-62). While LILC0 has apparently not itself done a formal QA audit of

each of the tests performed by or for GE, LILC0 has reviewed various test

programs and procedures (Finding F-61).

In its proposed opinion, the County asserts that the JAERI test data,

which were used to confirm the condensation oscillation and chugging load

definitions (Findings F-29, F-63), were not reviewed by General Electric

.
for adherence to the Quality Assurance requirements of 10 C.F.R. Part 50,

!
!

.

. _ - - _ _ - _ - _ - - _ - _ - _ - _ - - _ _ - _ _ _ _ _ _ - - - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _-_.
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!
!

Appendix B. Suffolk County Proposed Opinion, Volume Two of Two, at 187

(Proposed Finding 21:46) (January 31, 1983). While we agree with this

( proposed finding to the extent that it indicates that GE did not conduct
!

! a formal QA audit, we do not attach the same significance to this fact as

does the County.

The JAERI test data were not used as the basis for any Mark 11 generic

final load specifications, but were used only to confirm load specifica-

tions derived from the CREARE, Inc. and 4TCO test data (Finding F-63).

; Representatives of leneral Electric testified that GE's review of the

| JAERI tests did not disclose any substantive test procedures that it

would have performed differently had it performed the test itself. Id.

In fact, the JAERI project made several changes in their program based on

GE's comments, such that their work is now consistent with the practices

GE would use. Id.

|

|
Therefore, while we agree with the County that the Japanese govern-

ment did not commit to perform the JAERI research in accordance with
!

10 C.F.R. Part 50, Appendix B, there is no evidence in this record that

the procedures utilized during these tests varied in any substantive way

| from those procedures which would have been required under Appendix 8.

j

|

b. Amplified Response Spectra

i
!

l In the course of the confirmatory analysis performed by LILC0 to

evaluate the plant against the NUREG-0808 final generic load definitions,

_ _ - _ _ _ _ _ _ _
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Applicant performed a dynamic structural reanalysis and generated revised

amplified response spectra (ARS) for structures, systems and components

throughout the reactor building (Finding F-64). A comparison of the con-

firmatory program ARS with the design basis ARS demonstrated that the

design basis ARS were in some cases exceeded by those generated during

the confirmatory load program (Finding F-65).

The County concludes, based on these facts, that LILCO must " perform ,

and submit for Staff review an analysis of those design basis loads that

exceed the confirmatory loads and justify the conservalism of the design

basis loads in light of the ARS." Suffolk County Proposed Opinion, Volume

Two of Two, at 195 (Proposed Finding 21:80). We presume that what the

County intended was that LILCO perform an analysis of those confirmatory

ARS which exceeded the design basis ARS.

The County's concerns about differences between the design and con-

firmatory ARS ignore the record on this contention. As LILCO witness

Malavrh explained on cross-examination, differences in ARS are not the

controlling factors in comparing the confirmatory loads with Shoreham-

specific loads. Rather, it is the loads themselves that are important

(Finding F-65).

LILCO recognized that the confirmatory spectra exceeded the design

spectra in certain frequency ranges, and undertook a program to evaluate

structures, piping and other components to determine the significance of

the local exceedances (id.). The results of this evaluation, which are

_ _ _ - _ _ _ _ _ _ _ _ _
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documented in the DAR, indicate that design stress allowables were not

exceeded (id.). At the time the record closed on this contention, the

Staff was in the process of reviewing the effects of the ARS exceedances

(id.).

Based on the record before us, we believe there to be adequate evi-

dence at this time to demonstrate that the program instituted by the

Applicant to examine the differences between the design and confirmatory

ARS provides reasonable assurance that these local exceedances do not

represent a design deficiency. We find that LILCO had already undertaken

the very analysis of the confirmatory ARS exceedances of the design basis

ARS which the County wishes us to require LILCO to perform. As this

analysis indicated that design stress allowables were not exceeded, we

find no basis to require the further analysis sought by the County. The

Staff, of course, will complete its confirmatory review of this matter.

c. Piping Analysis

In the confirmatory analysis of the Mark II containment issues,

LILCO selected approximately 30 piping systems of the 200 to 300 systems

in the plant as a representative sample for performance of its reanalysis

(Finding F-66).

Although the Staff testified that they had not seen any piping system

stresses or support loads which exceeded or failed the code allowables,

the Staff has requested that LILCO perform a 100 percent evaluation of

__
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all piping systems attached to three locations on the containment wall

(Finding F-67). The Staff testified that they regarded this analysis to

be confirmatory in nature (id.). This analysis was not completed at the

close of the record (Finding F-68).

In its Proposed Opinion, Suffolk County apparently relies on the

Staff's decision to . require this further piping analysis as a basis for

suggesting that LILCO ought to perform a 100 percent reanalysis of all

piping, particularly the piping lines in the NSSS system. Suffolk County

Proposed Opinion, Volume Two of Two, at 41. We find no basis in the

record for concluding such a reanalysis to be warranted.

The Applicant's confirmatory evaluation of the piping lines in the

NSSS system, on which Suffolk County scruntiny centered, consisted of a

reanalysis of two of the six piping lines in the system (Finding F-69).

LILCO testified that one of the piping lines analyzed was representative

of the four similar main steam lines and the other was representative of

two similar recirculation systems. Id. While the Staff acknowledged

that it did not perform any detailed analysis of the similarity of these

lines, it testified that it accepted LILCO's analysis of these two piping

systems as being representative based on a comparison of the response

spectra inside the containment which could affect the piping (Finding-

F-70).

As the record contains no evidence contradicting LILCO's testimony

that those NSSS piping systems it selected are representative, we find no
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basis for concluding that a 100 percent reanalysis of the NSSS or any

additional piping system is warranted. Furthermore, as the Staff testi-

fied that the piping reanalysis is confirmatory in nature, we are aware
]

of no reason why we should retain jurisdiction of this issue or require

further testimony as the County has proposed. See Suffolk County Proposed
;

Opinion, Volume Two of Two, at 195 (Proposed Finding 21:80).
,

i

l

6. MISCELLANEOUS ALLEGED INADEQUACIES OF STAFF REVIEW

Suffolk County raises several other allegations in its Proposed

Opinion regarding alleged deficiencies or inadequacies of the Staff's

review, in addition to those discussed specifically above. See gener-

ally, Suffolk County Proposed Opinion, Volume Two of Two, at 40 (0 pinion)

and 182-185 (Proposed Findings 21:24 through 21:36). We decline to adopt

these findings because we find them to be either unsupported by the record

or unnecessary to a decision on this contention.

In particular, we decline to find the Staff testimony deficient

based on the alleged lack of knowledge of certain of the Staff witnesses

regarding particular aspects of the Staff's review of Shoreham relative

to this contention. If the County believed that the witnesses proferred

by the Staff lacked the requisite knowledge to either sponsor the conclu-

sions of the Staff contained in the SER or to adequately respond to the

questions which they were asked on cross-examination (a belief which we

do not find to have been borne out on this record), the appropriate course

of action for the County would have been to make an appropriate motion at
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the time it believed the alleged lack of knowledge to have become evident.

See, e A , 10 C.F.R. S 2.720(h)(2)(1).

Proposed findings that a certain Staff witness lacks knowledge of a

particular subject mean very little when a party never sought to pursue a

line of questioning beyond asking if the witness had taken part in a par-

ticular review. Such findings do nothing to apprise the Board of the

significance which a party attaches to this lack of knowledge, nor do

they establish that other members of the witness panel lacked sufficient

knowledge to sponsor a particular Staff opinion. The significance of a

witness' lack of knowledge (or, for that matter, the significance of the

fact that he did not require that a specific test be performed) must.be

clear from the record if a party expects the Board to adopt and rely on

its proposed findings.

7. CONCLUSION

We find LILCO to have met its burden of proof on all aspects of this

contention, with the exception of the Humphrey concern relating to opera-

tion of the RHR heat exchanger in the steam condensation mode at power

levels greater than five percent of rated power, over which we retain

jurisdiction. The parties are directed to file a joint report on the.

status of LILC0/ Staff efforts to resolve this issue within two months

from the date of service of.this decision. -The report shall also propose-

further actions, if any, deemed necessary in this proceeding.
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II-G. SAFETY RELIEF VALVE TESTS AND CHALLENGES

(SC Contention 22; SC Contention 28(a)(vi)
and SOC Contention 7(A)(6))

1. SRV TESTING

SC Contention 22 concerned the Suffolk County allegations that the

performance testing of the safety relief valves (SRV) to be used at

Shoreham had not been carried out as required by NUREG-0737, Item II.D.1.

and that testing of ATWS conditions had not been carried out (Finding G-1).

The Board's opinion is that LILCO has complied with the requirements

of NUREG-0737, Item II.D.1. through the BWR Owners Group Program that

included the type of valves to be used at Shoreham. The BWR Owners

Group contracted with the General Electric Corporation to develop and

implement the SRV test program. The test conditions proposed by the

Owners Group were developed on the basis of analyses performed by the

General Electric Corporation of a number of postulated BWR accident

sequences. LILCO's position was that this work fully satisfies the

regulatory requirements (Findings G-4 thrcugh G-7).

At the time of the hearing, the NRC Staff had not received all the
,

information that it felt was necessary to evaltate fully the applicability

of the generic test results to the Shoreham SRV systems. To the extent

that the County contends that the work of demonstrating the applicability

of the SRV tests to Shoreham had not been completed, the record shows

__ __ _ _ _ _ _ . _ _ _ _ _ _ _
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that the County was correct. However, the only outstanding items were

six questions from the Staff (Finding G-8).

At the suggestion of the Board, LILCO prepared responses to these six

questions and the Staff reviewed the responses without delay so that the

Staff witnesses were able to report to the Board the results of their

review at the hearing. The substance of the LILCO responses and the

Staff evaluations were subjected to extensive questioning on the record

by Suffolk County and the Board (Findings G-9 through G-15). It is our

opinion that the Staff questions were appropriate and diligent, and that

the LILCO answers were straightforward; we were not surprised, in view

of the limited technical dimensions of the questions, that the NRC Staff

was able to review them completely and promptly at the hearing.

The only detail left open by the Staff was the need to review a

straightforward confirmatory analysis by LILCO (Finding G-11). Due to

the well-accepted methodology and defined criteria for this analysis, as

well as the identified, state-of-the-art, modest modifications which

would be made to local pipe hangers, if necessary, this is a matter which

we can and do leave for the Staff to confirm without Board supervision

(id.). In any event, we note that the Staff's confirmatory review was

completed in February 1983. No party has asserted that the results are
.

inconsistent with the hearing record. The Staff's review at the hearing

made it possible for the Staff to take the position that the SRV valve

systems at Shoreham had been demonstrated to comply with NUREG-0737,

II.D.1. and our reading of the record affirms the Staff conclusions.

|
:

i
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Suffolk Countj questioned in cross-examination, but not in their

direct testimony, whether high pressure liquid flow through the SRV

systems needed to be considered. This matter was explored in some detail

and it is our opinion that the potential for high pressure water discharge

is so low, because of the details of the design of Shoreham, that testing

of these conditions is not needed. This view was supported by the County

witness during cross-examination (Finding G-16). We also agree with the

Staff's position that cycling of the SRV during the alternate shutdown

cooling mode of operation is not a matter of concern (Finding G-17).
.

Suffolk County maintained a position that the low pressure water

tests did not bound the conditions that would prevail in an ATWS event.
iLILCO and the Staff freely agreed that-ATWS testing is not required for

BWR valves for sound technical reasons and the Board fully concurs.

These technical reasons show that the probability of high pressure water

'and/or water-steam discharge is so low that it is very unlikely that any

particular ATWS event would challenge the relief valves with either

two phase or water only flow (Finding G-20).

County witnesses Bridenbaugh and Minor were adamant that ATWS testing

should be required.for SRV systems in BWR plants (Findings G-18, G-21).~

The County puts forth a proposed finding which badly distorts NUREG-0737,

Item II.D.1.'on this point (Finding G-18). It is our opinion that SRV

testing under ATWS conditions was unequivocally not required by the NRC

Staff for sound and sufficient reasons and LILCO, in compliance, did not

pursue SRV~ testing under ATWS conditions. Further, for realistically
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hypothesized ATWS events, the record shows that the Shoreham SRVs can be

expected to operate properly during these " infrequent" events, given the

obvious provisos that appropriate maintenance procedures are utilized and

that the systems are kept nearly free of foreign material. These

provisos were not part of this contention and we do not find sufficient

basis to raise them sua sponte. Also, we agree with the Staff's view

that the issue of valve cycling in realistically hypothesized ATWS events

is not a matter for concern. (Findings G-19 through G-23.)

For the reasons discussed above, we find this contention to be without

merit.

2. REDUCTION OF SRV CHALLENGES

The issuance of NUREG-0737, Item II.K.3.16, " Reduction of Challenges

and Failures of Relief Valves--Feasibility Study and System Modification"

provided guidance for reducing the. incidence of stuck open relief valve

events (SORVs). This guidance directs that a feasibility study be made

of methods to achieve this goal and that those measures which do not

compromise the performance of the-valves should be implemented (Finding

G-24). LILCO participated in a BWR Owners Group evaluation of methods

available to reduce safety relief valve (SRV) challenges and SORV events

(Finding G-25). Three methods were identified and are being implemented.

They are (1) the use of Target Rock two-stage SRVs, (2) the use of an

operating procedure providing for manual implementation of low-low set

relief, and (3) a lowering of the valve reclosure set point (Finding G-26).

w _-_-__-______--__ _ _ .__ . _ - _ _ _. - __- _ _ __
,
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The Target Rock two-stage SRV was developed to improve reliability over

the Target Rock three-stage design. The two-stage design eliminates the

middle stage of the three-stage valve which was the major cause of many

SORV failures (Finding G-27). To reduce the number of SRV challenges,

LILC0 will use an operating procedure which provides for manual imple-

mentation of low-low set relief. This procedure directs the operator to

manually hold the SRV open beyond the reclosure set point. Additional

depressurization will result from this action and the number of subsequent

SRV actuations will be reduced (Finding G-28). The number of SRV chal-

lenges will be further reduced by lowering the valve reclosure set point

as proposed by LILCO, which allows the valve to automatically remove more

heat on the initial actuation (Finding G-29).

The Staff reviewed the methods proposed by LILCO to comply with

NUREG-0737, Item II.K.3.16 and found them to be sufficient. The Staff,

however, held open the generic review of Item II.K.3.16 to consider

requiring the additional measure of changing the set point on water level

for main steam isolation valve' closure. This procedural change would

further reduce the number of SRV challenges. On January 7, 1983 LILCO

committed to make this change at Shoreham (Finding G-30). The Staff

testified that Shoreham will be equipped with an improved pneumatic

supply control system to the SRVs. This system will further reduce SRV

challenges (Finding G-31).

Suffolk County contends that LILCO has not met the requirements

of Item II.K.3.16 because it has not achieved an order of magnitude

-
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reduction in challenges to SRVs by its proposed modifications (Find-

ing G-32). Since incorporation of Target Rock two-stage SRVs at the

plant do not reduce " challenges," Suffolk County asserts that their use

should not be considered as responsive to Item II.K.3.16 (Finding G-33).

The Board believes this interpretation to be too restrictive. The testi-

mony of the Staff's witness, who assisted in the drafting of Item II.K.3.16,

was that the objective of the Item was to achieve improved reliability of

SRVs (Finding G-34). While the Commission has not formally approved the

interpretation that improved reliability of SRVs may be considered in

complying with the requirements of Item II.K.3.lb, the Board is persuaded,

from the testimony given, that the intent of the guidance given in the

Item is to reduce SRV failure. Therefore, all modifications to achieve

this goal should be included in determining the reduction in valve' failure.

The reduction in SRV challenges as a result of the modifications at

Shoreham is estimated to be 20 to 30 percent (Finding G-35). The proposed i
4o

change to the two-stage SRVs is estimated to result in a reduction.in the-

number of SORV events by about'a factor of eight (Finding G-36). Together, '

these modifications achieve an approximate " order.ot magnitude" reduction-

in SORV events.

:

~

-TheJCounty argues that the.two-stage Target Rock valve should not be

tconsidered by LILCO in its response to' Item II.K.3.16 since the decision
-

4

to use that valve at Shoreham predates.this Item (Finding G-37). The BWR

Owners Group. study, in calculating reductions in'SORV event frequency

utilized the BWR-4 with Target Rock ~three-stage valves as a benchmark
/

Y-

s
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(Finding G-38). The two-stage design represents a design improvement and

should be included in determining compliance with the Item.

The Board concludes that the SRV evaluation performed for Shoreham

proceeded from an appropriate benchmark plant configuration, that an

approximate " order of magnitude" reduction in 50RV events from this

benchmark will be accomplished by the design and procedural SRV improve-

ments being implemented at Shoreham, and that this reduction meets the

goal described in NUREG-0737, Item II.K.3.16.

a. Board Notification 82-79 (Set-Point Drift)

On July 26, 1982, shortly before the hearing on SRV issues, the NRC

Staff issued Board Notification 82-79, " Opening Pressure of Two-Stage

Target Rock Safety Relief Valves" (Finding G-39). ~ The notification

recounts a recent event at the Hatch 1 plant in which eight of eleven

Target Rock two-stage valves did not open at a pressure exceeding the

nominal set points (Finding G-40). The NRC Staff, at the_ time of the

hearing, was still studying the Hatch 1 event to determine its causes.

However, it was the Staff's judgment that a more rapid rate of pres-

surizing the system, or a higher maximum pressure, would have caused

most or all of the SRVs which had remained closed to open (Finding G-41).

The Hatch 1. event is an example of a problem known as " set point

drif t." which results- in a failure of the valve to open at designated

pressure. The problem is unrelated 'to either NUREG-0737, Item II.D.1,
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or Item II.K.3.16, and therefore does not fall within the scope of either

of the two SRV contentions or alter the Board's conclusions on those

contentions (Finding G-42).

The evidence heard does indicate that " set point drift" is a long-

standing minor problem generic to all SRVs. All valves, after they have

been in service for a period, demonstrate a tendency for the opening

pressure to vary from the set point. However, this variance is not con-

sidered to be a design problem. Furthermore, when a variance from con- '

servative technical specification limits is noticed in post-service

testing, the valves are required to be repaired, reset, and retested

prior to reinstallation (Finding G-42). This provides assurance that

set point drift will not result in a significant safety hazard,

b. SRV Maintenance and Lubricant Polymerization

At Shoreham, station procedures will be implemented for operation,

maintenance, testing, and surveillance of the SRVs (Finding G-43). This

will aid in assuring long-term reliable performance of the valves, and

minimization of set point drift. Furthermore, the Shoreham SRVs will

not use lubricants such as castor oil which are subject to polymerization

under reactor operating conditions. Such lubricants have been suggested

as possible contributors to set point drift on Target Rock two-stage SRVs

(Findings G-44 and G-45).



, _ . . . . _ . _ . . . -.._........._.__._..~.m. .._ __. -__ _ . _ . . . _ .. . . _.. -

l'
,

I
f

!' -124-
!- ,

i
'

;- .

3. CONCLUSION ;

J- !

!
,

Based on those matters discussed above and set forth in Section III-G

of the findings of fact, we conclude that LILCO has met its burden of

proof on these contentions. We find against the Intervenors.
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II-H. POST ACCIDENT MONITORING

(SC 27/ SOC 3)

This contention reflected the concern of Suffolk County and the

Shoreham Opponents Coalition that the schedule for compliance and the

designation of instrumentation for monitoring important variables at

Shoreham under postulated accident conditions were indeterminate and,*

therefore, the LILCO compliance with Regulatory Guide 1.97, Revision 2

(Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess

Plant and Environs Conditions During and Following an Accident), was

deficient. The number of variables at issue was very substantially

reduced by commendable negotiations among the parties and only four items

were left for consideration before the Board. (Findings H-1 through H-6.)

The NRC Staff testified that, at the time of the hearing (August

1982), the Regulatory Guide had not been implemented by the Staff and

that it would be implemented at an unspecified date in the future, in

accordance with the recent NRC Commission approval (July 1982) described

in SECY 82-111 documents. Although the Staff testified that the Shoreham

plant will be required to comply with the Regulatory Guide, the Staff

refused to review the LILCO position in the prefiled testimony on the

basis that the final Staff position on the variables in question had not

been formulated. (Findings H-7 through 4-9.) Therefore, we are forced
-

to evaluate the' facts, as presented in the testimony of LILC0 Suffolk

County, in the absence of Staff testimony on the technical merits of the

issues. We agree with much of the County's opinion that in effect the

,

= , g- , - - - - - - , , --
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Staff is in default of its obligations to present its technical evalua-

tion of the sufficiency of the present posture for Shoreham of each of

the four items remaining in contention, especially so in the face of this

Board's discussion of the background of consideration of NUREG-0737 items

for contestd issues in LBP-82-19, 15 NRC 601, 606-08 (1982).

Subsequent to the hearing on this contention, the Staff has issued

Supplement 1 to NUREG-0737 (December 1982) in accordance with SECY 82-111

provisions (Finding H-10). Further, LILC0 has filed a response to Supple-

ment 1 in April 1983, in accordance with the required schedule. These

actions appear to have ameliorated the County's concerns, which were

shared by this Board, that the schedule for developing compliance was

indeterminable. (Findings H-8 through H-11). Furthermore, our decision

below finds that the present status of Shoreham with respect to the four

items from the Regulatory Guide remaining in contention is sufficient to

achieve the purpose of concern in each item.

At this time, we need only rule on the LILCO substantive testimony

that the intent of the Regulatory Guide is being met and that operation

of the Shoreham plant is justified in the interim, pending future con-

sideration by the Staff of whether or not LILCO needs to supplement its

equipment in order to meet the Regulatory Guide. As noted by LILCO, "the

issue is, therefore, whether this Board may make a finding of ' reasonable

assurance' while leaving it to the NRC Staff to review Shoreham against

the recommendations of Regulatory Guide 1.97 in the future." LILCO Pro-

posed Opinion, January 17, 1983, vol. 1, p. 56.
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The Staff takes the position that Shoreham may be operated with no

undue risk to the public in accordance with the Commission's approval

documented in SECY-82-111. The record does not refute the Commission's

decision and we have no basis for questioning that the Shroeham design

provides a degree of public safety that is being achieved at other U.S.

nuclear power plants. However, we look to the LILCO and County testimony

to see if there are any previously unrecognized technical aspects uncovered

in this contention which disclose that the Regulatory Guide and LILCO's

proposed compliance are insufficient for the variables in contention.

(Findings H-12 through H-15.)

The Regulatory Guide lists variables that need to be monitored, not

" devices" as alleged by the County or instruments as asserted by LILCO.

(Findings H-16 and H-17.) An important aspect of the Regulatory Guide

not testified to by the parties is that the instruments used for monitor-

ing the variables should, to the extent practicable, be instruments which

are used during normal plant operation and also directly measure the desired

variables. (Finding H-18.) The first group of items of this contention

in the Regulatory Guide involve the parameter " Radiation Exposure Rate."

LILCO proposes to use the existing area radiation monitors and tne noble

gas effluent monitor on the reactor building standby ventilation exhaust*

stack to meet the purpose of detection of primary containment breach as

well as detection of significant releases. The County would have the

Board find that the purpose of monitoring this variable is to locate the

area of leakage from the primary into the secondary containment. There
'

is no such statement of purpose in the guide, and we see no basis for

|
,
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the County's proposed finding. (Findings H-19 through H-21.) The other

technical points that the County raises appear to be based on misunderstand-

ings of the Shoreham design (Finding H-22) or unrealistic and illusive

speculations (Findings H-22 and H-23). We conclude that the instruments

that LILCO has installed or proposes to install before fuel loading at

Shoreham achieve the purposes broadly stated in the guide, subject to

Staff review in the future of all monitoring for Regulatory Guide 1.97

variables on an integrated basis that may include details not apparent

by anlaysis of the four items in this contention.

Other items in this contention relate to the measurement of flow

rates to monitor operation of the Dry Well Spray and Suppression Chamber

Spray. The purpose of these spray systems is to reduce pressure and

temperature under postulated accident conditions. LILCO proposed that

the performance of these systems is most pertinently observed by the

operator by using the pressure and temperature sensors, which are

normally used equipment. The County is concerned that because the RHR

system has several operating modes, the operator might be unable to

activate and confirm correctly the operation of these spray systems.

Even in the absence of flow meters in these systems, it is our opinion

that the operators must be trained to manipulate the valving in the RHR

systems with skill and accuracy, according to procedures that are appro-

priately prepared, approved and tested. Installation of flow meters

would not compensate for inadequate operator training. We have no

reservations that a properly trained operator would be able to monitor

the operation of these spray flow systems, utilizing the pressure and
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temperature sensors, in compliance with the guide. (Findings H-26

through H-30).

The final item in this contention related to monitoring the Standby.,

Liquid Control System Flow. The LILCO position is that existing instru-

ments in the control room are adequate to monitor flow in the SLCS. The

County believes the addition of a flow meter is needed; however, we note

for the very low probability scenario that the County postulates of an

ATWS event requiring activation of the SLCS and a pipe break in the SLCS

system, it would be the output of the pump discharge pressure sensor as

proposed by LILCO that would alert the operator and an added flow meter

would not provide significant additional information. In view of the

multiple instruments available to the operator to monitor the operation

of the SLCS, it is our opinion that the County's argument for adding

another instrument is not compelling. (Findings H-31 through H-35.)

In sum, it is our opinion that the record supports the LILCO

position that the post accident monitoring equipment, to which

commitments have been made, would achieve the purposes stated in the

guide for each of the four items remaining in this contention. The

decision does not preclude the possibility that the future NRC Staff

review of Regulatory Guide 1.97 items on an integrated basis broader

than the contention before us may disclose the need to supplement sorae

instrumentation.

-. ._. __ _ . - _ - , .. . .-. _ . . .--. . ..
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II-I. ENVIRONMENTAL QUALIFICATION

(SC 8/ SOC 19(h))

Suffolk County Contention 8 (SC 8) and Shoreham Opponents Coalition

Contention 19(h) (SOC 19(h)) question the adequacy of LILCO's program for

environmental qualification of equipment (Finding I-1). The parties

settled certain aspects of these contentions prior to the hearing

(Finding I-2). The allegations which remain for litigation are:

1. The list of emergency equipment to be qualified is inadequate

(SC 8(c)/ SOC 19(h)(3));

2. There has been an inadequate demonstration that all safety-

related equipment has been properly qualified to meet aging
,

and other life requirements (SC 8(d)/ SOC 19(h)(4)); and

3. There is insufficient information to evaluate the overall ade-

quacy of Shoreham's satisfaction of environmental qualifica-

tion requirements for safety-related equipment (SC 8(e)/

SOC 19(h)(5)).

LILCO and the NRC Staff presented panels of witnesses to testify on

the substantive issues raised by these contentions. Suffolk County also

presented witnesses, but no testimony was presented by the Shoreham

-Opponents Coalition on this contention (Finding I-3).
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,
1. STATUS OF REGULATORY REQUIREMENTS

Regulatory requirements and Staff guidance for environmental qual-

ification of electric equipment important to safety for nuclear power

plants are documented in three recent issuances by the Commission. They

are:

" Petition for Emergency and Remedial Action," CLI-80-21, 11 NRC 707
(1980).

NUREG-0588, " Interim Staff Position on Environmental Qualification
of Safety-Related Electrical Equipment." See 10 C.F.R.
S 50.49(k).

10 C.F.R. S 50.49, " Environmental Qualification of Electric Equipment
Important to Scfety for Nuclear Power Plants."

The history of these requirements is set forth in the statement of con-

siderations for the new rule. See 48 Fed. Reg. 2729 (Jan. 21, 1983).

The Board takes note of the fact that, by its action on June 30,

1983, the D.C. Court of Appeals vacated and remanded for reconsideration

the Commission's interim final environmental qualification rule, and in

doing so in effect found invalid portions of the final rule codified as

10 C.F.R. S 50.49. Union of Cor ened Scientists v. NRC (D.C. Court of

Appeals No. 82-2000). We believe that the impact of the court's action

on the regulation may only affect the schedule on which compliance will

be required for operating re;ctors for which no interim justifications

are required by the rule. See, e A , slip op. at 12, 14. Applications

for new OL's, such as Shoreham, must perform interim analyses justifying

.
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operation for equipment not demonstrated to be fully environmentally,

qualified under the new rule. Section 50.49(i). Accordingly, we do not

believe this recent court decision reaches the substance of the issues in

contentions in this proceeding. For this reason, we have used 10 C.F.R.

S 50.49 as the regulatory requirement for the evaluation of the environ-

mental qualification of electric equipment at Shoreham.

~

2. THE SCOPE OF LILCO'S ENVIRONMENTAL QUALIFICATION PROGRAM

The Commission's rule for environmental qualification of electrical

equipment requires that a program be established to evaluate safety-

related equipment, nonsafety-related equipment and certain post-accident

monitoring equipment (Finding I-4). Electric equipment important to

safety located in a mild environment is not. included in this rule

(Section 50.49(c)). The Shoreham environmental qualification program is

documented in the " Environmental Qualification Report for Class IE Equip-

ment"-(Finding I-5),

a. Safety-Related Electrical Equipment

LILCO has. included in its qualification program a list;of safety-

related equipment based on the guidance of NUREG-0588 (Finding I-6).

Equipment *:as classified into one of four " operability codes" depending

upon. function and location. . Based upon the operability code, all equip-
~

ment' located'in a harsh environment which was relied upon to perform a
-

-safety function was included in the qualification-program (Finding I-7).

.
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To provide additional assurance that all required safety-related electri-

cal equipment has been identified, EDS Nuclear is performing a review of

Shoreham Emergency Procedures to confirm that all such equipment located
|

in potentially harsh environments has been included (Finding I-8)..

The Staff reviewed the list of safety-related equipment supplied by

LILCO, both from a system and component perspective, and found it accept-

able (Findings I-9; I-10).

Suffolk County contended that the Standby Liquid Control System

(SLCS) was improperly excluded from the environmental qualification pro-

gram. A Staff witness explained that the SLCS does not have to function
i

during an accident that produces a harsh environment and is required to

perform its safety function only in a normal operating environment and

therefore should be qualified for such. The Staff witness explained

that the SLCS components were reviewed. Those components in a harsh

environment which perform a safety function, or whose failure could pre-

vent accomplishment of a safety function, will be qualified in the formal
-

environmental qualification program (Finding I-11).

The Board concludes that LILCO has complied with the requirements

regarding the scope of the environmental qualification program for

safety-related electrical equipment.

_-. _ _ . .- - . _ . . __ _
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b. Nonsafety-Related Electrical Equipment

The LILCO environmental program did not explicitly consider nonsafety-

related electrical equipment whose failure could prevent safety-related

equipment from performing a safety function (Finding I-12). One reason

for this omission was that the Commission rule 10 C.F.R. S 50.49(b)(2),

requiring that such equipment be considered, was promulgated only shortly

before the beginning of hearings on this contention. The rule provides

time for applicant submission, and Staff review, of the listing of nonsafety-

related equipment which must be qualified. The Staff is requiring that

LILCO submit a list of any equipment at Shoreham which falls within this

' category (Finding I-13).

LILCO testified that in its opinion no nonsafety-related equipment

at Shoreham will require qualification under Section 50.49(b)(2) because

of the design philosophy of Shoreham which was intended to preclude

interactions between safety-related and nonsafety-related' equipment-

(Finding I-14).

The Staff testified that, in theory, the design philosophy of a

newer plant such as Shoreham could take care of the requirements of

10 C.F.R. f 50.49(b)(2) by classifying the equipment as Class 1E (Finding

I-15). This would be accomplished either by categorizing equipment which

-would otherwise be covered by Section 50.49(b)(2) as safety-related,

or by. isolating nonsafety related equipment from safety-related equip-

ment in accordance with separation criteria as outlined in Regulatory



-135-

Guide 1.75, Rev.1, " Physical Independence of Electrical Systems"

(Finding I-16).

At the time of the hearing, the Staff had not established criteria

for reviewing a list of equipment to be qualified under the provisions

of Section 50.49(b)(2), because the rule was so new that the Staff was

just beginning discussions on implementing its provisions (Finding I-17).

While this is not a position in which the Staff may take comfort, never-

theless it is the position in which the Staff was placed as a result of

the timing and sequence of events.

Clearly, guidance for the identification of nonsafety-related equip-

ment to be qualified under Section 50.49(b)(2) should be provided. We

believe that the Staff must provide applicants with this guidance. We

recommend that the Commission consider whether the Staff should do so.

Criteria must be available against which the analysis employed to ident-

ify 50.49(b)(2) equipment may be judged; otherwise, there can be no mean-

ingful, objective or scrutable review. Notwithstanding the absence of

detailed criteria for the identification of nonsafety-related criteria,

we are persuaded that, at Shoreham, the design philosophy has been such

as to preclude interactions between safety-related and nonsafety-related

equipment (Finding I-14) (see also our opinion on Contention 78, Section

II-J. of this partial initial decision). Consequently, the number of

equipment items to be qualified under Section 50.49(b)(2) will be small.



,

-136-

The Suffolk County witness asserted that LILCO must document that

its EQ program has taken into account all equipment, the failure of which

could mislead the operator (Finding I-18). It was inferred by Suffolk

County that such systems and components should be qualified under Sec-

tion 50.49(b)(2) (Finding I-19). Examples of systems and components

which should be included were given by SC as (1) the offgas system,

(2) emergency lighting system, (3) emergency communications equipment,

(4) parts of Regulatory Guide 1.97 equipment which have not been included,

(5) feedwater and condensate system and (6) the remote shutdown panel

(Finding I-20). During cross-examination, Suffolk County agreed that,

for the examples given, either there is redundant, serial or diverse

instrumentation to verify plant status or that the County was uncertain

of the extent to which LILCO had already met the concern (Finding I-21).

Although Suffolk County has been unable to provide a persuasive

argument based on the explicit language of the regulation to support its

assertion, it seems reasonable to the Board that nonsafety-related equip-

ment which by its failure may mislead the operator can endanger plant
1

safety (i.e. " prevent satisfactory accomplishment of its safety func-

tions") and therefore deserves careful attention as part of the qualifi-

cation required by Section 50.49(b)(2). In cases where such equipment

exists, due consideration must be given to its ability to function in

environments to which it may be subjected. No examples of such equipment

at Shoreham have been given which have not been refuted. The Board

believes that if items of such equipment do exist, their number will be

small and their effects minor because of the design philosophy at Shoreham.

4
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c. Post-Accident Monitoring Equipment

Certain post-accident monitoring equipment included within the

scope of Regulatory Guide 1.97, Rev. 2, " Instrumentation for Light-Water-

Cooled Nuclear Power Plants to Assess Plant and Environs Conditions During

and Following An Accident" must b'e qualified according to 10 C.F.R.

S 50.49(b)(3) (Finding I-22). LILCO has stated its intent to comply

with these provisions (Finding I-23). Full compliance is not required

before fuel loading (Finding I-24). Equipment not required by Regulatory

Guide 1.97, Rev. 2 to be in place for fuel load is not in the qualifica-
.

tion program because it has not been identified (Finding I-25).

The Staff's review of the environmental qualification of this cate-

gory of equipment will not be completed prior to first fuel loading. As

"

the provisions of Regulatory Guide 1.97, Rev. 2 are implemented in

accordance with SECY-82-111, additional items of equipment will be qual-

ified (Finding I-26). We infer from LILCO's position that the post-

accident monitoring equipment installed in the plant which this Board

relies on in its decision on post-accident monitoring (SC Contention 27/

SOC Contention 3), Sections II-H and III-H of this Partial Initial
,

Decision, will comply with Section 50.49(b) or 50.49(i).

3. JUSTIFICATION FOR INTERIM OPERATION

Pending completion of the equipment qualification program required

by Section 50.49(b), applicants for operating licenses that are granted

-r ,.w.. . . - - 9 - ,, * --.4.-yw9 i -.%--- -------m- -T-w . , . = c
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on or after February 22, 1983, but prior to November 30, 1985, shall

perform an analysis to ensure that the plant can be safely operated in

accordance with the requirements of Section 50.49(i).

A Staff review of the Shoreham qualification program concluded that

50 of the 131 equipment qualification packages submitted by LILCO were

complete and therefore that the equipment is fully qualified (Finding

I-27). For the remaining 81 deficient packages, the Staff is requiring,

by license condition, that full qualification be achieved by startup

after the first refueling outage (Finding I-28).22 LILCO's compliance

with the license condition will be monitored by the Staff's regional and

resident inspection program (Finding I-29). The Board finds this

license condition to be consistent with Section 50.49, which establishes

a goal of final environmental qualification of equipment before

November 30, 1985 by applicants for operating licenses, provided that

the condition includes a provision that this be accomplished prior to

the 1985 date. No further Staff action with respect to this license con-

dition is required prior to licensing.

In accordance with the terms of Section 50.49(1), LILCO has been

required by the Staff to provide justifications for interim operation

(JI0s) for each of the equipment items which will not be fully qualified

prior to initial plant startup. The Staff has reviewed the JI0s submitted

22LILCO believed that approximately 30 percent of the 81 types of equip-
ment which were not qualified at the time of the audit by the Staff
had been fully qualified by the time of the hearing (Finding I-28).
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by LILCO and reported in the December 29, 1982 SER that there are several

deficiencies to be corrected prior to fuel load. During the hearings,

questions arose concerning (i) administrative controls, (ii) wiring

modifications and (iii) failure modes (Finding I-30).

a. Administrative Controls

For Shoreham, approximately ten percent of the interim justifications

(less than five percent of the total items in the EQ program) use adminis-

trative controls. The administrative controls to be used are explicitly

identifed in the interim justifications. Although the County asked some

questions regarding administrative controls, no particularized concern is

evident (Finding I-31).

b. Wiring Modifications

.

A second area of inquiry dealt with Shoreham's " wiring modifications"

to support interim operation. Certain wiring modifications were made to

ensure that the failure of a component not fully qualified would not pre-

clude either the safe operation of the system in which it was located, or

fulfillment of the system's safety function. This purpose was accomplished

by having the component wired in a manner to preclude unacceptable failure

modes. In no instance did these modifications eliminate the performance

of a safety function (Finding I-32).
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c. Failure Modes

Other questioning by Suffolk County dealt with two specific justifi-

cations for interim operation that were bound into the record. In the

first justification two failure modes were discussed in the failure conse-

quence analysis. In the other justification three failure modes were

discussed. The County questioned whether a third failure mode should have

been discussed for the first justification as well. LILCO explained that

a failure of the first instrument could result only in an open or short

circuit signal, whereas a failure in the second instrument could result

in an open circuit, a closed circuit or an inaccurate pulse-type signal.

Thus, it was proper to consider two failure modes for the first item and

three for the second item (Finding I-33). No problems were identified

concerning the failure modes considered in the consequence analysis

portion of the interim justifications.

All the justifications for interim operation have been reviewed by

the NRC Staff, and many have been subject to detailed review. There were

some outstanding items after the Staff's initial review (Finding I-34).

Some of these deficiencies were subjects for cross-examination at the hearing

(Findings I-35, I-36). The Staff has requested that LILCO submit further

documentation to resolve these deficiencies. The Staff will report on

this aspect of the review in a future SER supplement. Although we make

no substantive finding, the Board takes notice as an illustration of the

ongoing review process that subsequent to the hearing LILCO has submitted

a response to the December 29, 1982 SER input in SNRC-838, dated February 18,

L
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1983, purporting to address the JIO deficiencies. We find the items remain-

ing outstanding in the JIO review to be minor and resolvable by the Staff.

4. AGING

Suffolk County and SOC have also contended that LILC0 has not met

the aging and qualified life requirements for the equipment in its

qualification program.

Section 50.49 provides that applicants for operating licenses are

not required to requalify electric equipment if the Commission has pre-

viously required qualification in accordance with NUREG-0588 (Finding

I-37). NUREG-0588 establishes two categories. Category I requirements

are based on IEEE STD 323-1974, "IEEE Standard for Qualifying Class IE

Equipment for Nuclear Power Generating Stations." Category II require-
I ments are based on IEEE STD 323-1971.- Because Shoreham's construction

,' permit safety evaluation reports were issued before July 1974,

NUREG-0588, Memorandum and Order CLI-80-21, and 10 C.F.R. S 50.49 all

require Shoreham to meet Category II requirements for equipment purchased

before May 23, 1980. Category I requirements apply to subsequent

purchases (Finding I-38).
!-
!.
,

The aging requirements applicable to Shoreham refer to the degrada-
,

tion of the equipment due.to normal environmental conditions during the

equipment service life (Finding I-39). The aging effects considered

include time / temperature (thermal), radiation, and cyclic where
'

'

ti
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applicable. In evaluating aging effects LILC0 used testing and analysis

consistent with the NUREG-0588 requirements (Finding I-40). In

addition, for all qualified equipment LILCO has established a qualified

life using Category I methodology for thermal aging. The use of this

methodology exceeds Category II requirements (Finding I-41). Finally,

LILCO has developed a surveillance and maintenance plan to ensure that

equipment will not degrade sooner than predicted. The Staff has

reviewed the plan and found it to be acceptable (Finding I-42).

The Board finds the LILCO program to meet the applicable regula-

tions. Suffolk County and S0C have presented no substantive evidence to

controvert this conclusion. The Suffolk County. witness did express dis-

pleasure with the final rule with respect to the absence of qualified

life requirements and the allowance for more "non-type testing." However,

this does not prevent the Board from finding the subcontention to be

without merit. The validity of the final rule is not a matter properly

before us. See 10 C.F.R. S 2.758.

5. DOCUMENTATION AND RIPENESS OF THE ISSUES

The Board finds documentation of the Shoreham environmental

qualification program incomplete in two respects. First, the impact of

the final rule on the scope of the program for nonsafety-related equip-
.

ment has not been resolved. Second, there are several open items in the

JIO review which must be resolved prior to fuel load. Given these

deficiencies and the open status of the Staff review, the question before
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the Board is whether this contention is ripe for decision. The Board is

able to conclude that the unresolved aspects of the review do not

prevent the Board from making a decision on the contention based upon

the existing record.

The Commission has stated that as "a general proposition, issues

should be dealt with in the hearings and not left over for later (and

possibly more informal) resolution." Consolidated Edison Co. of New

York (Indian Point Station, Unit No. 2), CLI-74-23, 7 AEC 947, 951 (1974).

However, the Commission in Indian Point went on to state that "in some

instances...the unresolved matter is such that Boards are nevertheless
,

able to make the findings requisite to issuance of the license." Id.

The example given in the case was a situation in which the Board could

find the Applicant's security plan adequate except for " minor procedural

deficiencies." The Commission, in such a case, would allow issuance of

the license with a direction that the Staff subsequently oversee resolu-

tion of the deficiencies.

The Board finds in the present case that the deficiencies in the

- review are " minor." The deficiencies will be resolved by the Staff

subsequent to this Board order, but prior to issuance of a license. The

>
testimc.7y on the scope of qualification program under Section 50.49(b)(2)

gives the Board confidence that the impact of the new rule on the Shoreham

program will be small or non-existent. With respect to (fn JIO review,

' the testimony indicated that the deficiencies were. 4in .a a3d that both

the LILCO and Staff witnesses expected them to k, c,t; , ied shortly.,

.

,e,, r- r, --, + -- -. , ,-
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These documentation deficiencies are not so great as to prevent us from

concluding that, subject to completion of the documentation, the LILCO

program is adequate.

Based on the testimony given, and absent persuasive arguments to

the contrary, the Board finds that the list of nonsafety-related equip-

ment falling under the requirements of Section 50.49(b)(2) may contain a

small number of items which must be included in the qualification program.

These items of equipment must be qualified prior to operation, or the

Applicant must submit justification for interim operation in accordance

with provisions of Section 50.49(i). Therefore, it is concluded that the

environmental qualification program and the intended further revisions to

implement Section 50.49(b)(2) are acceptable.

The Board also concludes that there is no need for further litiga-

tion of the issue of the scope of 10 C.F.R. S 50.49(b)(2).

6. CONCLUSION

The Board concludes that LILCO has complied with the requirements

of 10 C.F.R. S 50.49 with respect to the scope of the environmental

qualification program for safety-related equipment. We find that all

safety-related equipment, as well as Regulatory Guide 1.97, Rev. 2 equip-

ment that LILCO has committed to, has been included in the program. Equip-

ment falling within the 50.49(b)(2) category, if any, will be identified

L
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and included in the program. The Board requires that the Staff and LILCO

resolve this issue prior to fuel load, consistent with our decision above.

The Board also requires that LILCO comply with the qualification

rule for post-accident monitoring equipment as that equipment is

installed.

The Board concludes that LILCO has complied with the requirements

of 10 C.F.R. S 50.49 with respect to aging.

Finally, the Board concludes that, subject to completion of the JIO

review prior to fuel load, LILCO has supplied adequate documentation of

its qualification program.

1

4
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II-J. SYSTEMS INTERACTION AND SAFETY CLASSIFICATION

(SC Contention 78)

1. INTRODUCTION

S0C Contention 19(b) was combined with this SC Contention 78 for

litigation.

Litigation of this contention was lengthy, hearings being held on

some 26 days. It was further complicated by the subsequent disavowal of

previous testimony by one of the Staff witnesses. The contention, itself,

is broad and general. Proposed opinions and findings of fact by Suffolk

County, LILCO and the Staff differ markedly in format and emphasis. LILCO,

in our opinion, comes closest to an objective treatment of the entire

record; the Staff effort is directed primarily to its own testimony; and

the County limits its product to that which it believes supports its posi-

tion. The County, in particular, has been far less than diligent in re-

flecting the record fully and accurately.23 These factors have led to an

unnecessarily difficult and unwieldy task for the Board in reaching its

opinions on the issues raised. We have had to reexamine the record care-

fully to reach our own findings rather than relying upon or adopting

uncritically those proposed by the parties. We have, however, adopted

2aThe County's paraphrases of the transcript are frequently inaccurate
and sometimes, by selective choice, do not represent the complete facts
of the actual situation.
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i

many of the proposed Findings, particularly LILCO's, after such
'

reexamination.

*

To make our task somewhat more tractable, and hopefully our decision
i
j more scrutable, we have addressed the contention in parts, by posing con-

stituent questions. This procedure necessarily has produced some repeti-

tion of discussion which perforce would have been protracted in any event.

Finally, our ultimate conclusion cannot be based on crisp analysis of a

few evidentiary facts, but must be based on the overall assessment of
;.

:

LILCO and Staff performance in a very wide sphere of activities. -For our

reasoning to become apparent and the bases therefor adequately provided,

this part of our decision has become extensive, indeed.
.

2. SUMMARY

4

'

This contention encompasses a broad area of methodology used by LILCO-

and the Staff in the safety analysis of.the design of the Shoreham plant
I

~

with respect to systems interaction and the safety classification of struc-
t

tures,. systems and components (SS&Cs) in the plant (Findings J-1~and J-2).

Specific questions were. raised with respect to the adequacy and complete--

,

'ness of the analyses made and allegations were made that more systematic

. techniques are available and were not used. A common thread throughout

the controversy has been the difference in definition and use of the_ terms i

'

" safety-related" and "important to safety" by'LILCO,-the Staff and Inter-

venors. As ia result, Intervenors question whether the Shoreham plant

s
i
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complies with NRC requirements, particularly certain specified design

criteria.

To assist ourselves in reaching our conclusions on this contention

we have approached them by considering eleven constituent questions that

we believe fairly represent the issues implicit or explicit in the

comprehensive contention admitted for litigation. We have examined each

such question from the standpoint of a) what is required by the NRC, b)

what has been done by LILC0 and the Staff and c) have LILCO and the

Staff met the requirements.

We conclude that the contention is without merit. LILCO and the

Staff have met NRC requirements on each aspect of the contention. This

is true despite the fact that LILCO has refused to accept the Staff's and

Intervenors' definition of "important to safety". We find that the deft-

nition and use of this term by the Staff and the Intervenors is correct,

i.e., the class of structures, systems, and components that is important

to safety is larger than, and includes, the class of structures, systems,

and components that is safety-related. The reason that we conclude that

LILCO has complied with NRC requirements is that with respect to the treat-.

ment of structures, systems, and components, whether for classification and

qualification, quality assurance or safety analysis, such treatment may

and should be effected commensurate with the items' importance to safety.

LILCO has applied this latter treatment to every structure, system, and
,

component in the Shoreham design, nothwithstanding the fact that it used

only two classification classes, i.e. , safety-related and nonsafety-related.

--._- -- -_



-149-

Having carefully considered LILCO's defense of its position, we
.

nevertheless agree with the Staff that LILCO should adopt and implement

the correct definition of "important to safety", as discussed in this

j decision,.and order that this be a condition of any license issued for

I the Shoreham plant.

3. QUESTIONS TO BE ADDRESSED

The contention raises questions of whether, in their analysis of the
,

Shorehan facility, LILCO and the Staft have applied an ad9quate methodol-1

ogy. Certain types of methodology are alleged not to have been used...

resulting in noncompliance with specified General Design Criteria. We

proceed to discuss the details-of the contention in the context of eleven
!

questions we pose as defining the parts of the contention that need to bei :

i

addressed..

,

| The eleven questions are:
,

F

4

'

a. Have LILCO and the Staff taken-into account systems interaction in

their analysis of the reliability of systems to determine whether there

is reasonable assurance that the Shoreham design adequately protects (the

public) from credible accidents?

b. Have LILCO and the Staff taken into account classification and qual-
2 (

ification of systems important to safety in their analysis of the relia-

bility of systems to determine whether there is reasonable assurance that
3

\
i

,. . _ . , _ _ . . . . _ . . . , - , , . . . , . . _ , , , , , _ . _ _ , . . . , , . . . , . _ . . . _ , _ , , _ , , _ _ , , _ . , _ . . . _ . _ _ . . .
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the Shoreham design adequately protects (the public) from credible

accidents?

c. Have LILCO and the Staff determined which sequences of accidents

should be considered within the design basis of the plant?

d. Have these determinations of sequences of accidents taken into

account systems interactions?

e. Have these determinations of sequences of accidents taken into

account classification and qualification of systems important to safety?

f. Have LILCO and the Staff determined whether the design basis of the

plant adequately protects against every such sequence (determined as

defined by question c., above)?

.

g. Have LILC0 and the Staff taken into account systems interactions in

the determination of the adequacy of protection of the design basis?

h. Have LILCO and the Staff taken into account classification and

qualification of systems important to safety in the determination of the

adequacy of protection of the design basis?

1. Have LILCO and the Staff applied proper systematic methodology, such

as the fault tree and event tree logic approach of the IREP program, to

.
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analyze the reliability of systems to determine whether there is reason-

able assurance that the Shoreham design adequately protects (the public)

from credible accidents?

j. Have LILCO and the Staff applied proper systematic methodology,

such as systematic failure modes and effect analysis, to analyze the

reliability of systems to determine whether there is reasonable

assurance that the Shoreham design adequately protects (the public) from

credible accidents?

k. Absent a methodological approach, taking into account systems

interaction and classification and qualification of systems important to
' safety and applying proper systematic methodology such as the fault tree

and event tree logic approach of the IREP program or a systematic failure
4

modes and effect analysis, to define the importance to safety of each

piece of-equipment, is it possible to identify the items to which General

Design Criteria 1, 2, 3, 4, 10, 13, 21, 22, 23, 24, 29, 35 and 37 apply

and to demonstrate compliance with these criteria?

a. Question a. Have LILCO and the Staff Taken Into Account
Systems Interaction?

1). Definition of Systems Interaction

There is no uniformly accepted, or officially promulgated, definition

of " systems interaction" (Findings J-10 to 15). There is no uniformly

. _ _ ._ _ _ _ _ _. _ . _ . -_. .. __
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accepted, or officially promulgated, methodology for conducting systems

interaction analysis (Findings J-17, 30 to 36, 38 to 40, and 43). There

is, however, at least general agreement on the objective of systems inter-

action analysis, which may be expressed as an attempt to provide assurance

that the independent functioning of safety systems is not jeopardized by

preconditions in the plant design (particularly dependencies hidden in

2supporting and interfacing systems) that cause faults to be dependent 4

(Finding J-16). Also, there is general agreement, at least, on some of

the techniques that may be used in the analysis. These include the fault

tree and event tree logic approach, systematic failure modes and effect

analysis, and variations and combinations of these (Findings J-17, 38, 39).

Some believe that systems interaction analysis techniques are sufficiently

developed that they can and should be applied independently of'other

analyses (Findings J-149, 150). Others believe that systems interaction

analyses are more properly included in a probabilistic risk assessment

(PRA) (Findings J-38).
.

24 General categories of systems interactions also are described sometimes
as functionally coupled, spatially coupled or human coupled (Finding
J-12, for example). LILCO believes that systems interaction may be con-
sidered a subset of dependent failures (common-mode or common-cause)
(Finding J-12). One definition of dependent failures is given in the
Probabilistic Risk Assessment Procedures Guide (NUREG/CR-2300, S 3.7.2,
January 1983) and such failures are classified as common-cause initiating
events, functional dependencies, intersystem dependencies, physical inter-
actions, human-interaction dependencies, and intercomponent dependencies
(Findings J-13, 14).
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2). Requirements for Systems Interaction Analysis

.

There is no direct, explicit NRC regulatory requirement for LILCO
' to perform a systematic systems interaction analysis for Shoreham

(Findings J-20, 28 to 33). Intervenors and Staff witness Conran never-

theless would have this Board impose such a requirement (Findings J-190,

191, 200, 201).

.

There is no question that increased attention to the need for

developing and applying systems interaction analysis techniques has devel- '

oped and that such analyses have been made since the Three Mile Island

Unit 2 accident (Findings J-165, 167 to 171). The Staff currently re-

quires, in effect, applicants (including LILCO) to perform several types

of systems interaction studies through application of its Standard Review

Plan. These studies include, for example, development of fire protection

and flood protection requirements (Finding J-30). A generic study of the

systems interaction issue is underway as defined by the action' plan for

Unresolved Safety Issue (USI) A-17, " Systems Interaction in Nuclear Power

Plants" (See S III.J.2.d.4).a)..

The Staff, and Mr.~ Conran in his original testimony, agreed with the

statements in a letter from the NRC's Executive Director for Op' rations-e

: to the Cha'irman of the Advisory Committee on Reactor Safeguards affirming

thatLcompliance with existing Staff requirements provides reasonable

f assurance that potential adverse systems interaction present no undue

risk to public health and safety (Finding J-32).

, s
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Intervenors identify no NRC requirements for more than what the

Staff has required with respect to Shoreham, but assert that the design

basis analysis used by LILCO and the Staff is deficient with respect to

the identification of potential systems interaction and that probabilistic

risk assessment, various types of dependency analysis, and a review of
'

emergency operating procedures must be applied in order to demonstrate

compliance with the regulations (emphasis added) (Finding J-37). Lengthy

testimony and cross-examination provided by the Intervenors attempted to

support this position, by sheer weight if not merit. We have considered

Intervenors' arguments in detail in reaching our decision.

Staff witness Conran, in his testimony at the reopened hearing on

this contention in April 1983, took the position that the Staff's programs

in support of the resolution of USI A-17 had declined to such an extent

over the previous several months that'these programs could no longer pro-

vide the basis for the finding required by case law that reasonable
.

assurance existed that Shoreham could be operated safely despite the

pendency of the unresolved safety issues involved in A-17 (Finding J-179).

Mr. Conran's arguments are discussed in detail in Section III.J.2.d.4).a).

In brief, we conclude that there are no requirements for systematic

systems interaction analysis beyond those required by the Staff; that

LILCO has, in fact, gone beyond that which is required by the Staff; that

there is reasonable assurance that Shoreham can be operated safely despite

the pendency of USI A-17; and that LILCO and the Staff have in fact,

,\
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applied adequate methodology to assure that the Shoreham design adequately

protects (the public) from credible accidents.

3). Implementation of Systems Interaction Analysis

The parties agreed that there are a number of techniques that can

be used to identify systems interaction. They include failure modes and

effect analysis (FMEA), dependency analysis, systems interaction analysis,

plant-walkdowns, and probabilistic risk assessment (PRA) (Finding J-38).

These various techniques have strengths and weaknesses with respect to

their abilities to identify different types of interactions. The parties

agreed that the most effective way of identifying systems interaction is

through a combination of the various techniques (Finding J-39).

Within the existing NRC regulatcry framework (for individual plant

reviews), the systems interaction concern is addressed by evaluating plant

designs against well-established deterministic requirements and criteria

embodied in existing regulatory guidance documents (n, regulatory

guides and the Standard Review Plan). These requirements are founded on

the principle of defense-in-depth, and they include provisions for design

features such as physical separation and functional independence of redun-

dant safety systems, as well as other measures that provide protection

against hazards such as pipe ruptures, missiles, seismic events, fires

and flooding (Finding J-43). There is a connection between systems

classification and systems-interaction analyses. By classifying systems

properly-(see Section III.J.3.6, and by clearly identifying those that
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are safety-related, adverse interactions can be avoided, to the extent

that adverse interactions are those that lead to unacceptable consequences

to the health and safety of the public (Finding J-45). Nevertheless,

many nonsafety-related systems are examined for interactions as well

(Findings J-43, 51, and 53). (See also Section III.J.2.d., generally).

General Electric has performed the following activities that are

related to systems interaction analysis:

a). Design documents are distributed to affected design organizations-

for information, review and coordination to assure interface compatibility

and to minimize opportunities for adverse interactions between and among

systems (Finding J-46).

b). Independent design verifications consider interfaces with other

systems. Complex design changes affecting multiple design groups are

reviewed by a standing Change Control Board to assure that interfaces are
,

properly addressed. Extensive assessment of systems interaction is

made throughout this process by virtue of.the knowledge and experience

of the engineers involved (Finding J-48).

c). High energy line break studies,

d). PRA's relating to plants other than Shoreham with generic similarity,

e). Protection systems studies using FMEA.
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f). Scram reliability studies using FMEA.

g). Common mode failures in protection and control instrumentation

studies.

h). Water level instrumentation studies, including a reference leg break

interaction.

i). TMI-2 implications studies,

j). BWR control system failure studies using FMEA.

Finding J-51. See also, Section III.J.2.d.1).

Stone and Webster has performed the following activities that are

related to systems interaction analysis:

a). Pipe failure and internal flooding studies for nonsafety-related

piping both inside and outside the primary containment.

b). Studies of the potential for, and effects of, both internal and

external missiles.

c). Fire. hazard analysis, wit'h and without active fire protection.

d). Cable separation studies.

i
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e). Failure modes and effects analyses of interactions between redundant

trains of safety-related systems and of each balance of plant safety-

related control circuit. The study also covered the interfaces between

safety-related and nonsafety-related systems.

f). Electrical bus failure studies.

g). Control system failure studies.

h). Heavy loads

See Section III.J.2.d.1).

LILCO has established an Independent Safety Engineering Group (ISEG)

among whose responsibilities has been and will be review of the Shoreham

PRA and continuing review and application of data from licensee event

reports (LER's), significant event reports and significant operating

experience reports, in part to identify and evaluate incidents involving

systems interactions (Findings J-95 to 100).

Consideration of systems interaction is an integral part of the

preoperational and power ascension programs (Findings J-101 to 105).

Staff activities related to its program for resolution of USI A-17

have included:
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'

a). A study by Sandia National Laboratory of the Watts Bar 1 facility.

b). Systems interaction studies at Diablo Canyon 1 & 2 and San Onofre 2.

c). An assessment of methodologies based on surveys by three national

laboratories (Sandia National Laboratory, Brookhaven National Laboratory

and Lawrence Livermore National Laboratories).

d). Review of an ongoing broad scope evaluation of the Indian Point 3

facility by the Power Authority of the State of New York (Findings J-146

to 148).

Related to USI A-17 is USI A-47, Safety Implications of Control

Systems, which concerns the potential for transients or accidents being

made more severe as a result of control system failures or malfunctions.

The final Task Action Plan for A-47 has not been approved. With respect

to Shoreham, the Staff will assure that the effects of power supply,

sensor, and sensor impulse line failures on several control systems at

the same time will be acceptable. Also, the Staff evaluation will assure

that the effects of high energy line breaks and the resulting harsh envi-

ronment will not cause control system malfunctions resulting in conse-

quences more severe than those of the Final Safety Analysis Report (FSAR)

accident analyses (Findings J-208 to 211, 215, 218).

A probabilistic risk assessment (PRA) was commissioned by LILCO for
,

the Shoreham plant. That part of the PRA which identified frequencies of

- _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ - _ - _ _ _ _ _ - _ - - _ _ _ _ _ _ -_ . _ _ _ _ . _ __ _ _ _ _ - _ _ .
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accident sequences and developed the radioactive releases and in plant

conditions that would occur or be associated with certain accident

sequences was performed by LILCO's consultant, Science Applications, Inc.

(SAI), under the leadership of Dr. Edward T. Burns. Dr. Burns was also

the lead analyst for the PRA performed for the Limerick plant by SAI

(Finding J-129). Limerick is also a boiling water reactor (BWR), similar

in design to Shoreham. A draft report of this part of the PRA for Shore-

ham was available at the time of the hearing (Finding J-913). It had

been reviewed by a peer group consisting of Dr. Norman C. Rasmussen of

MIT, who was the director of the Reactor Safety Study, WASH-1400,

Dr. Vojin Joksimovich of NUS, and Dr. Walton Rodger of Nuclear Safety

Associates (Finding J-924). LILCO witnesses testified that they expected

no significant changes would be made in the draft report and that the PRA

did not identify any risk outliers due to hidden systems interactions

(Finding J-138). The Shoreham PRA included application of event tree /

fault tree analysis, plant walkdowns and dependency matrices (Findings

J-921, 927, 929 to 931). When complete, the Shoreham PRA will be a

Level 3 PRA, i.e., it will consider systems, containment and consequence

analysis (Finding J-909). The Interim Reliability Evaluation Program

(IREP) is a Level 1 PRA program, i.e._, it considers only systems anclysis

(Finding J-947).

4). Conclusion

It is abundantly clear that LILCO and the Staff have indeed taken

into account systems interaction in their analysis of the reliability of

*

.
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systems to determine whether there is reasonable assurance that the

Shoreham design adequately protects (the public) from credible accidents.

Arguably, what remains of this issue is whether these efforts were

adequate and what constitutes reasonable assurance. We are persuaded

that despite the County's position to the contrary, LILCO has far exceeded

any regulatory requirements for systems interaction analysis and that the

totality of these analyses, although not performed as a dedicated, single

exercise, nevertheless represents the equivalent of such an exercise, per-

formed in a thoroughly professional manner. The County has failed to

identify any systems interaction that has not been considered and has

failed to identify any structure, system or component that is improperly

classified.

With respect to reasonable assurance of protection (of the public)

from credible accidents, it continues to be the Staff position that it

is confident that current regulatory requirements and procedures (e a ,

as evaluated according to the Standard Review Plan) provide an adequate

degree of (protection of) public health and safety (Finding J-31). This

is fully consistent with the Commission policy that the Staff should

continue to use conformance to regulatory requirements as the exclusive

licensing basis for nuclear power plants.2s

2sPolicy Statement on Safety Goals for the Operation of Nuclear Power
Plants, 48 Fed. Reg. 10,772, at 10,775, col. 3 (March 14, 1983).

_ _ _ _ - - _ _ _ _ _ -
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As a practical matter, the systems interaction analyses performed

by LILCO are an important aspect of its overall safety evaluation of the

Shoreham design. To the extent that the NRC regulations and the Standard

Review Plan permit much less, the importance of timely resolution of

USI's A-17 and A-47 is emphasized.

Although progress has indeed been delayed on the resolution of

USI A-17, we agree with the Staff that actions taken by the Commission
I

(e a , the individual studies performed and the national laboratory sur- |

veys) have most likely taken care of the main systems interaction issues. j

In addition, we agree that the studies already performed by LILCO would

have identified any systems interaction that may or may not have been

important. The nature of the action plan for A-17 is different than most

USI's in that it is looking for undetected problems rather than a solution

to a specific problem. We agree with the Staff that there is no undue

risk to the pubife from operation of Shoreham notwithstanding lack of

resolution of A-17 at this time. (Tr. 20,877-80 (Thadani, Coffman).)

Finally, we cannot disagree with the Staff that there currently exists no

well-defined, documented methodology for systematic analysis of plant

designs for systems interaction (Findings J-220, 221). We see no basis

for requiring anything more of LILCO on this USI at this time.2s

26 Judge Brenner, while agreeing with the Board's opinion and findings on
the consideration of systems interaction at Shoreham, notes the following:
My agreement should not be taken as an endorsement of the NRC Staff's
progress in pursuing USI A-17. To the contrary, if it had been material

(footnote continued)
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We find that the Staff position on USI A-47 is acceptable, i.e., the

Staff will review the analyses to be supplied by LILCO on the effect of

power supply sensor and sensor impulse line failures on several control

systems and the effect of high energy line breaks on the control system

to assure that they do not represent an undue risk to the public health

and safety (Findings J-215 and 218).

For.the reasons discussed above, this part of the contention must

fail.

(footnote continued)
to determine that Staff progress to date had been reasonable and proper,
I would not have so found. I am, however, convinced by the combination
of factors enumerated above and in the detailed findings, including the
nature of USI A-17 (Findings J-38 to 42, 159, 160, 189) and the studies
performed by and for LILCO (Findings J-51 et seq.; See also J-203), that
the apparent lack of a well-defined Staff program being pursued on a
reasonable schedule does not prevent the finding that there is no need
to require anything more of LILCO at this time.

In particular, the apparent willingness of the Staff.to defer work'
pertinent to USI A-17 without a careful analysis of the effect of such
deferral in the face of the high priority initially given this task
(after the apparently careful consideration of the categorization of all
USIs) is distressing (Findings J-155 to 158, 161 to.177). I respectfully
recommend that the Commission, which is in a position to gauge and, if
necessary, reorder Staff priorities, inquire into whether present and
realistically projected future _ progress and management by the Staff of
USI A-17 is proper.

Finally, I emphasize that my finding on systems interaction and USI A-17
is limited to the temporal and substantive circumstances of this case.
Absent a Commission decision downgrading'the importance of USI A-17,

. continued absence of Staff progress'in the near future of the next year
or so could prevent a finding that a reactor can be licensed despite the
existing posture of USI A-17. Of course, the independent efforts made
by a particular applicant, as in this case, would be material to
consideration of the issue.
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b. Question b. Have LILCO and the Staff taken into account
classification and qualification of systems important
to safety?

This question, and the general concern with the meaning of "important

to safety," arises from the opening sentence of General Design Criterion 1 -

Quality Standards and Records, of 10 C.F.R Part 50, Appendix A, " structures,

systems and components important to safety shall be designed, fabricated,

erected, and tested to quality standards commensurate with the importance

of the safety functions to be performed."

1). Definitions

a). Important to Safety

The meaning of the concept "important to safety" was a key source

of contrcsersy in this proceeding. As it turns out, the differences in

meaning, primarily between LILCO and the other parties, are not crucial

to reaching our conclusion on this part of the contention, but are 4

important for understanding the issue.

Structures, systems, and components (SS&C) that provide reasonable

assurance that the facility can be operated without undue risk to the

health and safety of the public are "important to safety." 10 C.F.R

Part 50, Appendix A, General Design Criteria for Nuclear Power Plants,

Introduction.

I

._ _ _ _ _ _
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Staff elaboration on the definition of "important to safety" is

provided in a memorandum from the Director of the Office of Nuclear Reac-

tor Regulation (NRR), November 20, 1981, the "Denton Memorandum". Gold-

smith, et al. , f f. Tr.1114, Attachment 1 (Finding J-223). In addition

to the definition given in the Commission regulation, this memorandum

states that "important to safety" " encompasses the broad class of plant

features, covered (not necessarily explicitly) in the General Design Cri-

teria, that contribute in [an] important way to safe operation and protec-

tion of the public in all phases and aspects of facility operation (i.e.,

normal operation and transient control as well,as accident mitigation)."

Also, it states that "important to safety" includes safety grade (or

safety-related)27 as a subset. This is the way the Staff and the Inter-

venors have used the terms (Findings J-222, 223). LILCO, however, has

used the term "important to safety" as being equivalent to " safety re-

lated". LILCO disagrees that the class "important to safety" is bigger

than the class " safety-related". LILCO thinks it is not a distinction

that has been made in ti.a past -- either by the Staff or the industry --

but one that mcy come in the future (Findings J-231, 234, 235, 248, 257).

The Appeal Board recently had occasion to examine the definition

of "important to safety." Metropolitan Edison Co. (Three Mile Island,

27The Denton Memorandum defines " safety-related" as describing those
structures, systems and components which are necessary to assure: (1)
the integrity of the reactor coolant pressure boundary; (2) the capa-
bility to shut down the reactor and maintain it in a safe shutdown con-

|
dition; or (3) the capability to prevent or mitigate the consequences of

i
accidents which could result in potential offsite exposures comparable
to the guideline exposures of 10 C.F.R Part 100.

!

_ - _ _ - - _ - - - _ - _ _ _ _ _ _ - - _ - - - _ _ _ _ _
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Unit 1), ALAB-729, 17 NRC slip op. at 129 et seq. (May 26,,

1983). It also noted the definition given in 10 C.F.R. Part 50, Appendix A.

Further, the Appeal Board observed that in its view the Standard Review

Plan and Regulatory Guide 1.29 support the Staff's assertion, and the

TMI-l Licensing Board's finding, that equipment "important to safety" may

include both safety grade and nonsafety grade equipment, depending on the

function and degree of reliance placed on the equipment / Also, it found,

"[i]n sum, nothing in the regulations supports [the TMI-1 intervenor's]

assertion that the term 'important to safety' must be read as equivalent

to ' safety grade'", in the sense that all structures, systems, and

components "important to safety" must be fully qualified to safety-related

requirements. Id. at slip op. at 135-36.

b). Safety-Related/ Safety-Grade -

Until recently, neither " safety-related" nor " safety grade" were

defined in the regulations. Id. at slip op, at 129. The Staff,

however, equates " safety-related" identically with " safety grade" (Denton

Memorandum).

The Staff defines " safety-related" in the Denton Memorandum, using

the words from 10 C.F.R. Part 100, Appendix A, " Seismic and Geologic Siting
'

Criteria for Nuclear Power Plants," sections III.(c), VI.(a)(1), and

VI.(b)(3). The Board notes that neither the term " safety-related" nor

the term " safety grade" appears in these sections. What the regulations

I do state, however, is the following:

1
:

!
I

_ _ _ _ _ _ _ _ _ .
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1. From 10 C.F.R. Part 50, Appendix B, " Quality Assurance Criteria

for Nuclear Power Plants and Fuel Reprocessing Plants," Introduction, in

part:

Nuclear power plants and fuel reprocessing plants
include structures, systems, and components that
prevent or mitigate the consequences of postulated
accidents that could cause undue risk to the health
and safety of the public. This Appendix establishes
quality assurance requirements for the design, con-
struction, and operation of those structures, systems,
and components. The pertinent requirements of this
Appendix apply to all activities affecting the
safety-related functions of those structures, systems,
and components; these activities include designing,
purchasing, fabricating, handling, shipping, storing,
cleaning, erecting, installing, inspecting, testing,
operating, maintaining, repairing, refueling and
modifying. (Emphasis added.)

The Board notes that this is the only use of the term " safety related"

in Appendix B. Its use here is not in respect to a definition of which

structures, systems, and components should be designated " safety-related."

Rather, it is in respect to the functions of those structures, systems,

and components that prevent or mitigate the consequences of postulated

accidents that could cause undue risk to the health and safety of the

public. The pertinent quality assurance requirements are to apply to all'

activities affecting those safety related functions.

Insight into the scope of safety functions is provided by 10 C.F.R.

Part 100, Appendix A.

a. From 10 C.F.R. Part 100, Appendix A, Section I, Purpose, in part:

_ _ _ _ _ _ _ _ _ - - _ _ _ -
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General Design Criterion 2 of Appendix A to
Part 50 of this chapter requires that nuclear power
plant structures, systems, and components important
to safety be designed to withstand the effects of
natural phenomena such as earthquakes, tornadoes,
hurricanes, floods, tsunamis, and seiches without
loss of capability to perform th.eir safety functions.
It is the purpose of these criteria [i.e., seismic
and geologic siting crittria] to set forth the
principal seismic and geologic considerations which
guide the Commission in its evaluation of ... the
suitability of the plant design bases established in
consideratien of the seismic and geologic character- :
istics of the proposed sites. (Emphasis added.)

b. From 10 C.F.R. Part 100, Appendix A, III, Definitions, in part:

(c) The " Safe Shutdown Earthquake" ...is that earth-
quake which produces the maximum vibratory motion for
which certain structures, systems, and components are
designed to remain functional. These structures,
systems, and components are those necessary to assure:
(1) The integrity of the reactor coolant pressure

boundary,
(2) The capability to shut down the reactor and main-

tain it in a safe shutdown condition, or
(3) The capability to prevent or mitigate the con-

sequences of accidents which could result in
potential offsite exposures comparable to the
guideline exposures of this part.

The same designation of those structures, systems and components to

which the seismic and geologic criteria apply is contained in sections

VI.(a)(1) and (b)(3) of Appendix A to 10 C.F.R. Part 100.

Recently, as part of its new rule on environmental qualification of

electrical equipment, 10 C.F.R. 9 50.49(b)(1), the Commission defined

safety-related structures, systems and components in the same terms as

_ _ _ _ _ _ _ _ _
-
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those used to define the SS&C's to which the seismic criteria of 10 C.F.R.

Part 100, Appendix A apply, as quoted above. See also the Statement

of Considerations, 48 Fed. Reg. 2729, 2730, col. 3 to 2731, col. 1
'

(January 21, 1983). The Statement of Considerations also indicates,

albeit briefly and in passing, that safety-related is a sub-class of the

important to safety classification of equipment. Id. at 2730, col. 3.

c. Use of the Terms

The record reflects no doubt that there have been differences in the

use and application of the terms "important to safety" and " safety-related"

by the Staff and by the nuclear industry. The very fact that the Denton

Memorandum was directed to all NRR personnel attests to this. There is no

evidence, however, that the definitions therein ever were adopted by the

Staff or even distributed outside NRR. Region'I of the Office of Inspec-

tion and Enforcement did not inspect against it (Findings J-252, 314, 315).

Nevertheless, since NRR presumably was implementing the memorandum no later

than after its issuance on November 20, 1981, it is surprising that the

staff of NRR did not discover its disagreement with LILCO on the use of the

terms "important to safety" and " safety-related" prior to this hearing

(Finding at J-332).

Despite the differences and despite what appears to have been wide-

spread practice in the industry of focusing only on two equipment classes,

i.e., the safety-related class and the residual nonsafety-related class,

s

I

_m._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _
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and with the limited assistance we can derive frrro the ambiguous regula-

tions, and assigning little weight to The Denton Memorandum, we can, at

least, easily endorse the following conclusions of Three Mile Island,

ALAB-729, supra:

o We believe that the [ General] [D]esign [C]riteria must be read
together and that, so read, they do not support [the] argument
that "important to safety" and " safety grade" are synonymous.
Slip op. at 131, 17 NRC at .

o [T]he General Design Criteria do not require that all struc-
tures, systems and components important to safety meet safety-
grade [ safety-related] requirements.28 Slip op. at 129, 17 NRC
at .

o "Important to safety" is defined in the regulations to include
those structures, systems, and components necessary to meet the
statutory requirement of providing reasonable assurance that
the facility can be operated without undue risk to the public
health and safety. Slip op. at 129, 17 NRC at .

o General Design Criterion 1 plainly contemplates a range of
safety requirements dependent on function, rather than a single
requirement to which all structures, systems, and components
must conform. Slip op. at 131, 17 NRC .

o Appendix A to 10 C.F.R. Part 100 illustrates the concept estab-
lished in GDC 1 (i.e., gradations in quality level corresponding
to relative safety importance) by identifying explicitly a
select sub-class of structures, systems, and components (from
the broad class of those "important to safety") that is required
for the performance of specific, critical safety functions
( n , safe shutdown, accident prevention and consequence miti-
gation). Slip op. at 131-32, 17 NRC at .

o ...all structures, systems, and components encompassed by the
term "important to safety," including the " safety grade" sub-
class, are necessary to meet the broad safety goal articulated
in the GDC, i.e., to provide reasonable assurance that a facility
can be operated without undue risk to the health and safety of
the public, as required by statute. Slip op. at 133, 17 NRC

.

2sWe, like the Appeal Board, do not distinguish between safety grade and
safety related. Slip op. at 131 n.280, 17 NRC at , n.280.
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o Only " safety grade" structures, systems, and components, how- .

ever, are relied upon to meet critical safety functions, such |
as those identified in 10 C.F.R. Part 100: accident prevention,

'

safe shutdown, and accident consequence mitigation. In short,
not all equipment that may play some safety role at a plant '

need meet safety grade criteria. Slip op. at 133, 17 NRC . ,

o To be considered safety grade, a system must be able to remain
operative after a design seismic event and to function in any
harsh environment which may be expected at its location after
an accident. Slip op. at 136, 17 NRC .

o In [the Appeal Board's] opinion, however, GDC 1 requires even !
more. GDC 1 states: !

"Where generally recognized codes and standards are used,
they shall be identified and evaluated to determine their
applicability, adequacy, and sufficiency and shall be
supplemented or modified as necessary tu assure a quality
product in keeping with the required safety. function."

o The standards or codes (IEEE, ASME, etc.) that must be met by
safecy grade structures, systems, and components have been
reasonably identified by the staff. In addition, comprehensive'
standards for equipment of lesser importance to safety should-
be established or, if only portions of a system should be

'safety grade, some criteria for the level of upgrading should
be formulated (footnote omitted). Slip op, at 136-37, 17 NRC

.

While we are not here concerned with the question of upgrading, per-
,

'

'

se, we note that the Staff is actively pursuing a program to consider

' requirements for a graded quality assurance: program'which, if brought to~ .

fruition would result in modification of 10 C.F.R. Part' 50, - Appendix 8.

This Board endorses this effort and believes.it would be helpful in re-

moving vagueness.in the pervasive concept in both Appendices'A and 8, of

"in keeping with-the required safety function" or "to an extent consistent'
.

-

>

with their importance to safety," that we find applies to both important

to safety and safety-related equipment. (Findings J-268, 294, 296, 330,-

338, 672.)

,

'
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2). Requirements for Classification and Qualification
of Systems Important to Safety

There is no regulatory requirement, as such, for classification and

qualification of systems important to safety; i.e., there is no requirement

for a list of such systems (Findings J-259, 265, 266, 272, 286, 331).

Appendix A to 10 C.F.R. Part 50, Criterion 1 (GDC 1), Quality

Standards and Records, requires a quality assurance program to be estab-

lished and implemented in order to provide adequate assurance that

structures, systems and components important to safety will satisfactorily

perform their safety functions. 10 C.F.R. S 50.55a, Codes and Standards,

requires that components of the reactor coolant pressure boundary be de-

signed, fabricated, erected, and tested in accordance with the requirements

for Class 1 components of the ASME Boiler and Pressure Vessel Code or

equivalent quality standards. Regulatory Guide 1.26, Revision 3, Quality

Group Classifications and Standards for Water , Steam , and Radioactive-

Waste-Containing Components of Nuclear Power Plants, describes a quality

classification system related to specified national standards that may be

used to determine quality standards acceptable to the NRC Staff for satis-

fying GOC 1 for other (than components of the reactor coolant pressure

boundary) safety-related components containing water, steam, or radioactive

material in light-water-cooled nuclear power plants.

GDC 2, Design Bases for Protection Against Natural Phenomena, requires

that nuclear power plant structures, systems and components important to
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safety be designed to withstand the effects of earthquakes without loss

of capability to perform their functions.

Appendix B to 10 C.F.R. Part 50, Quality Assurance Criteria for Nuclear

Power Plants and Fuel Reprocessing Plants, establishes quality assurance

requirements for the design, construction and operation of nuclear power

plant structures, systems, and components that prevent or mitigate the

consequences of postulated accidents that could cause undue risk to the

health and safety of the public. The pertinent requirements of Appendix B

apply to all activities affecting the safety-related functions of those

structures, systems, and components.

Appendix A to 10 C.F.R. Part 100, Seismic and Geologic Siting

Criteria for Nuclear Power Plants, requires that all nuclear power plants

be designed so that if the Safe Shutdown Earthquake (SSE) occurs, safety-

related structures, systems and components remain functional.

Regulatory Guide 1.29, Revision 3, Seismic Design Classification,

describes a method acceptable to the NRC Staff for identifying and clas-,

sifying those features of light-water-cooled nuclear power plants that

should be designed to withstand the effects of the SSE.

It is the Staff's position that Appendix B as written and interpreted

applies only to safety-related items (Finding J-270).

-
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Design criteria and quality standards for structures, systems, and

components important to safety are required to be addressed in the Final

Safety Analysis Report (FSAR) (Finding J-260).

There has been no formalization of items important to safety by the

Staff. There has not been nor is there now a requirement to compile a

list of items important to safety but not safety-related. Such a list

is not a licensing requirement (Finding J-265). There are exceptions,

e.2., fire protection systems. Intervenor's witness concurred that

Appendix B applies only to safety related items as a regulatory require-

ment (Finding J-271).

The Staff does not normally review the quality assurance program for

nonsafety-related items. The Staff does not have criteria to be used in

preparing or reviewing such a program and the Applicant is not required

to describe its specific program (Finding J-282).

Appendix B allows the grading of quality assurance applied to

safety-related items consistent with an item's importance to safety

(Finding J-268).

With respect to inclusion in FSAR Table 3.2.1-1 of equipment upon

which the operators will rely in response to accidents outlined in the

emergency operating procedures, we must note first the ambiguity of the

question. Equipment that must be relied upon (is essential) in response

to accidents is classified safety-related. Equipment that is used, in

. _ _ _ _ _ _ - _ __ _
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conformity with emergency operating procedures, includes both nonsafety-

related and safety-related equipment. As discussed in Section

III.J.3.c., there is no requirement to list nonsafety-related equipment

in Table 3.2.1-1. Thus, there is no requirement to list in Table 3.2.1-1

all equipment outlined in the Shoreham emergency operating procedures.

(Finding J-638).

3). Implementation of Classification and Qualification
of Systems Important to Safety

By putting an FSAR together and addressing the systems that the

Staff requires to be addressed through the regulations and regulatory

guidance, an Applicant identifies items important to safety (Finding

J-261).

In response to the guidance of Regulatory Guide 1.70,' Standard Format

and Contents of Safety Analysis Reports for Nuclear Power Plants, Sec-

tion 3.2, Classification of Structures, Components, and Systems, LILCO

has included in its FSAR, Revision 26, Table 3.2.1-1, Equipment Classifi-

cation, which is a summary of the equipment LILCO designates as safety-

related. Goldsmith et al., ff. Tr.-1114, Attachment 2 (Findings J-475

to 478, 481).

A number of the items in LILCO's Equipment Classification list were

challenged by the Intervenors as improperly classified. Similarly, a

number of systems allegedly not in LILCO's list were identified by the-

- . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ . - - __ __ ____ _- -_ -.
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Intervenors as being required to be classified as safety-related (Find-

ing J-668). The Board heard lengthy testimony on each of these items and

has considered each carefully. See Section III.J.3.c.2). In particular,

we have considered LILCO's and the Staff's use of Regulatory Guides 1.26

and 1.29 in construction of Table 3.2.1-1 of the FSAR, and the classifi-

cation of the Standby Liquid Control System, the Turbine Bypass System,

the Reactor Core Isolation Cooling System, the Rod Block Monitor System,

the Water Level Indication System (including systems interactions and the

Pilgrim Nuclear Power Station Flashing /Boiloff Event, the "Michelson

Concern," Separation of Control and Protection Systems, Water Level

System Redundancy and additional events listed in Appendix A to the

"Michelson Memorandum), the High Water Level (Level 8) Trip System of the

Main Turbine and Feedwater Pumps, the Reactor Water Cleanup System, the

County's review of emergency operating procedures to identify safety-

related equipment and Intervenors' argument that existing methodologies

for classification need to be supplemented.

4). Conclusions

a). Quality Standards and Requirements Generally

LILCO is committed by Section 3.1 of its FSAR to comply with GDC 1

(Finding J-670). Because of the obvious disagreement by LILCO with the

definition of "important to safety" meaning that this class of equipment

- is larger than the class of safety-related equipment, and our conclusion,

together with the similar conclusion reached by the Appeal Board in

,.
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ALAB-729 and the Staff in its proposed findings, that this difference is

real, regardless of past practice or misunderstanding, we impose a condi-

tien on any operating license for Shoreham that this distinction be

acknowledged and adopted by LILCO, insofar as the classification and

qualification of structures, systems and components are concerned. Use

of the term "important to safety" in other contexts is not affected by

this condition.

LILCO's objection to this requirement was based primarily on what

it considered to be the open-endedness of the requirements to which it

would be subject. It was concerned about the fuzzy distinction between

items not important to safety and important to safety and also between

important to safety and safety-related. Finally, it was concerned about

the ramifications of this requirement on activities other than with

respect to classification and qualification (Findings J-711, 712, 731).

With respect to the fuzzy distinctions, we are convinced that the

regulations and Staff practice both permit and encourage the use of a

range of safety requirements dependent on (safety) function, rather than
.

a single requirement to which all structures, systems, and components

must conform. LILCO has, in effect, actually done just this, for

nonsafety-related, safety-related and important to safety structures,

systems and components (Findings J-713 to 716).

Thus, we conclude that LILCO meets all of the requirements of the

NRC with respect to classification and qualification except the explicit

-
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adoption of the terms "important to safety" and " safety-related" (Find-

ings J-681, 719, 721, 726). We do not believe that LILCO's adoption of

the Commission's meanings will impose undue hardship and notwithstanding

past practice or misunderstanding, we do not view this requirement as a

"backfit" situation. We were not given any examples of the addition,

elinination or modification of structures, systems or components that

would result and therefore believe that such actions, if any, would be

minimal at best. The main purposes of the condition, then, are to:

(1) confirm the Commission's regulatory authority over SS&C's and related

activities beyond those which are safety-related, and (2) to assure, as

a regulatory requirement, the continuation by LILCO of the application

of quality assurance important to safety SS&C's and related activities,

comniensurate with their safety function. In the absence of specific

requirements for specific SS&C's, there may arise differences of opinion

between the NRC and any licensee over what quality treatment is appro-

priate for a particular SS&C which is not safety-related. This would be

the case regardless of whether a licensee professed to agree with the

Commission's definitions of safety-related and important to safety which

we are imposing on LILCO as a license condition, primarily because

"important to safety" is a broad residual category in which a range of

safety importance will be represented by different SS&C's.

b). Specific Systems

Intervenors identified a number of systems in which it alleged

equipment had been misclassified (Finding J-698). They also argued that

.
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there were instances where quality assurance categories were inconsistent

with seismic categories (Finding J-699). Finally, Intervenors had problems

with the completeness and scrutability of the FSAR Table 3.2.1-1, Equipment

Classification (Finding J-700).

With respect to the classification listing in Table 3.2.1-1, LILCO

witnesses pointed out that this Table is not a design control document,

rather it is a summary of the classification of plant equipment included

in the FSAR for NRC information (Finding J-700).

:

LILCO and the Staff addressed each of the Intervenors' concerns.

Using the Standard Review Plan, the Staff systematically reviewed the

design of Shoreham and determined that a systematic methodology was used

to identify systems, structures, and components important to safety, but

not safety-related. This assured the Staff that LILCO properly addressed

the nonsafety-related items that the Staff considers important to safety

(Findings J-695).

|

Ger.aral Electric, Stone and Webster and LILCO have applied quality

standards and quality assuranc2 to all plant systems, commensurate with

the function of the system ir,the reliable and safe operation of the plant

(Finding J-694).

|

No member of the NRC panel was aware of any area in which the dif-

ference in usage of the definition of important to safety has made a

i

!

_ , . - _ . . _ .



r

-180-

substantive difference in the design, construction, or quality assurance

at Shoreham (Finding J-691).

We conclude that the evidence provided by LILCO and the Staff is

credible and convincing and is not controverted by that of the Inter-

venors. LILCO and the Staff have, indeed, taken into account classifi-

cation and qualification of systems important to safety in their analysis

of the reliability of systems to determine whether there is reasonable

assurance that the Shoreham design adequately protects (the public) from

credible accidents.29

For the reasons discussed above, this part of the contention must

fail.

c. Question c. Have LILCO and the Staff Determined Which Sequences
of Accidents Should Be Considered Within the Design Basis of the
Plant?

1). Requirements for Determination of Which Sequences of Accidents
Should Be Considered Within the Design Basis of the Plant

Each application for a license to operate a nuclear power plant

shall include a final safety analysis report (FSAR). 10 C.F.R. S 50.34(b).

2sTo the extent that this contention implies inadequate review by the
Staff, we reject it, in accord with the general principal that, in an
operating license proceeding (with the exception of certain'NEPA issues),
the' applicant's license application is in issue, not the adequacy of the
Staff's review of the application. An intervenor in an operating license

(footnote continued)

.
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1

Applicants conduct analyses of specific " anticipated operational

occurrences" and " accidents" and document these in Chapter 15 of their

FSARs. Staff review procedures for these " design basis" analyses are

delineated in Chapter 15 of the Standard Review Plan (NUREG-0800).

Finding J-879. Many of the transient and accident sequences, or their

effects, are identified in the General Design Criteria. These include

loss-of-coolant accidents, loss of power to coolant recirculation pumps,

turbine generator trip, reactor isolation from the heat sink, loss of

offsite power, continuous control rod withdrawal, control rod drop, cold

water addition, fuel handing events, stuck control rod, steam line rupture

and reactor coolant temperature and pressure changes (Finding J-889).

. The General Design Criteria do not prescribe a particular methodology or

methodologies to be used in the design and analysis of nuclear power plant

structures, systems and components. Rather, criteria are established

and the task is left to an applicant to demonstrate its compliance with

these criteria (Finding J-885).

2). Implementation of Requirements for Determination
of Accident Sequences

The design basis accidents for Shoreham were determined through

investigation of a spectrum of possible events. For each case, an

- (footnote continued)
-proceeding may not proceed on the basis of allegations that the Staff has
somehow failed in its performance (at least when the evidence showed that
any such allegedly inadequate Staff review did not result in any inade-
ouacies in the analyses and performyt e of the applicant). Pacific Gas
and Electric Company-(Diablo Canyon Nuclear Power Plant, Units 1 and 2),
ALAB-728, slip op. at 51, 17 NRC , (May 18, 1983).

__ _ - _ _ _ _ , - _ _ - ,
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evaluation was made to establish the highly unlikely accident to be used

as the design basis, to establish engineered safety features required to-

maintain the consequences of the accident within the limits of 10 C.F.R.

Part 100. These hypothetical enveloping accidents are essentially the

same for all boiling water reactor (BWR) plants, even though analyses

unique to Shoreham were performed (Finding J-891). Conservative initial

plant conditions, core physics parameters, equipment availability and-

instrumentation setpoints are assumed. Conservative core parameters

(such as heat fluxes, temperatures, pressures, and flows) also are

assumed. Among the specific set of " anticipated operational occurrences"

and " accidents" analyzed are the limiting events resulting from both-

mechanistic and non-mechanistic equipment and system failures. The

conservative bounding analyses performed are used to demonstrate that the

potential consequences to the health and safety of the public are within

acceptable limits for a wide range of postulated events even though

specific actual events might not. follow the same assumptions made in the

analyses. This is required even when only safety-related equipment and

systems are used to mitigate the consequences of the postulated events

(Findings J-880'to 882).

General Electric performed a comprehensive, systematic examination

of the safety aspects of a BWR, called the Nuclear Safety Operational

Analysis. This effort systematically identified the sequences of events >

that must be considered.~or a BWR using event sequence diagrams that

assumed sequence initiating transients and accidents and' identified the
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mitigating and backup equipment needed to terminate the events (Findings

J-892 to 894).

3). Conclusion

The Staff's use of the Standard Review Plan ensures that aa appli-

cant has properly addressed the plant items the Staff considers important

to safety. Compliance with the Standard Review Plan is used to demon-

strate compliance with the regulations (Finding J-897).

Shoreham plant systems design was reviewed against the criteria and

requirements of approved regulatory guidance such as applicable Regula-
.

tory Guides and Standard Review Plan sections. The Staff concentrates

its review effort on structures, systems, and components which are most

important in achieving the critical safety functions of 10 C.F.R. Part 100,

Appendix A (i.e., the safety-related items). A substantial fraction of

the Staff's review effort, however, is applied to items whose proper

operation can help prevent accidents or emergency conditions and, in

fact, whose operation is important in assuring public health and safety

even if there is never an accident (i.e., the important to safety but not

safety-related items) (Finding J-900).

.

New techniques, such as probabilistic risk assessment, failure modes

and effect analyses, systems interaction analyses, and dependency anal-

yses, are not required by either the-regulations or Staff practice in the

. . _ - - - - . ,,-. - . . _ , .
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safety classification of structures, systems, and components. These tech-

niques have been used, however, in some cases to look for weak points in

plant systems designs or to evaluate the risk of particular event sequences

(Finding J-902).

It is abundantly clear that LILCO and the Staff have, indeed, deter-

mined which sequences of accidents should be considered within the design

basis of the plant. This has not been an ad hoc exercise, thus subject to

" growing pains" type of initial error, but has been a systematic and

comprehensive review, by the Applicant, its contractors and the NRC Staff,'

drawing on the very extensive experience of each in this specific area.

We conclude that the evidence of LILCO and the Staff is credible and con-

vincing. Intervenors' evidence does not controvert this conclusion.

i For the reasons discussed above, this part of the contention must

fail.

d. Question d. Have These Determinations of Accident Sequences Which
Should Be Considered Within the Design Basis of the Plant Taken
Into Account Systems Interaction?

1). Requirements for Taking Into Account Systems Interaction in
the Dotermination of Accident Sequences

We have discussed the requirements for systems interaction analyses

in Section II.J,3.a.2)., above. We need not rcpeat any of that general

-discussion here. It is enough to say that those requirements that do

exist are contained in the guidance of Regulatory Guide 1.70,-Standard
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Format and Content of Safety Analysis Reports for Nuclear Power Plants

(LWR Edition), other regulatory guides and the Standard Review Plan.

(And see, for example, Findings J-220, 221.)
~

2). Implementation of Requirements for Taking Into Account Systems
Interaction in the Determination of Accident Sequences

Implementation of requirements for performing systems interaction

analysis also has been discussed at some length, in Section II.J.3.a.3).

To the extent that systems interaction is required to be taken into

account in determination of accident sequences which should be considered

within the design basis of the plant, this has been done (Findings J-220,

221).

3). Conclusion

Bearing in mind that new techniques, including systems interaction'

analyses, are not required by either the regulations or Staff practice,

except as 'specifically identified in Commission regulations, the regula-

tory guides and the Standard Review Plan, these techniques nevertheless

have been used in some cases to look for weak points in plant systems

design or to evaluate risk of particular event sequences (Finding J-902).

Again, as we noted in Section II.J.3.a.4), with respect to reasonable

-assurance of protection (of_the public) from credible accidents, it

continues to be the Staff position that it is confident that current

regulatory requirements and procedures provide an adequate degree of

public health ano safety.
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We conclude that LILCO's and the Staff's determinations of accident

sequences which should be considered within the design basis of the plant

have taken into account systems interaction, both prudently and properly,

and provide reasonable assurance for the protection of public health and

safety. To be sure, as a result of further generic safety interaction

studies that may be pursued, including further work by the Staff on USI

A-17, new potential systems interaction may be discovered, for which addi-

tional prudent measures should be taken. Nevertheless, we can and do

make the finding of required reasonable assurance at this time.

We conclude that LILCO's and the Staff's testimony on this part of

the contention is credible and convincing. Intervenor's testimony does

not controvert this conclusion.

For the reasons discussed above, this part of the contention must

fail.

e. Question e. Have These Determinations of Accident Sequences Which
Should Be Considered Within the Design Basis of the Plant Taken Into
Account Classification and Qualification of Systems Important to
Safety?

1). Requirements for Taking Into Account Classification and
Qualification of Systems Important to Safety in Determination
of Accident Sequences Which Should Be Considered Within the
Design Basis of the Plant

We have discussed the general requirements for classification and

qualification in Section II.J.3.b.2). above. We noted there that there
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!

is no specific regulatory requirement, as such, for classification and

qualification of systems important to safety. Nevertheless, design
!

criteria and quality standards for structures, systems, and components

important to safety are required to be addressed in the FSAR (Findings J-259,

i- 260). More recently, in January 1983, the Commission issued a new regula-

f tion, 10 C.F.R. S 50.49, Environmental Qualification of Electric Equipment

Important to Safety for Nuclear Power Plants, which pertains to certain

nonsafety-related as well as safety-related electrical equipment.

;

2). Implementation of Requirements for Taking Into Account Classi-
fication and Qualification of Systems Important to Safety in
Determination of Accident Sequences

LILC0 has submitted and the Staff has reviewed an FSAR for the

Shoreham plant that addresses the systems that the Staff requires to be

addressed, through the regulations and regulatory guidance, and which
,

identifies items important to safety (Finding J-335). .This includes

a Table which is a summary of the equipment LILCO designates as safety-,

related (Finding J-359). Consequently, equipment not summarized in this4

table is considered by LILCO as nonsafety related. LILCO, nevertheless,

applies quality standards and quality assurance to all systems, struc-

tures, and components at the Shoreham plant commensurate with their impor-

tance to the safe and reliable operation of the plant. In this extensive

record,.Intervenors have failed to show by example, as alleged,'that any'

structure, system, or component has not received quality assurance treat-

ment commensurate with its importance to safety functions (Findings J-347

to 349, 350, 351, 353, 354, 356, 357).

_. ~ . . _ _ . . _ . . _ . _ . _ . _ . . . _ . _ _ , . _ . _ _ _ ~ , _ ,. . _ - _ - _ , - . . _ , _ . . . _ . _ _ _ . - -



-188-

LILCO's and the Staff's methodology for determination of which

sequence of accidents should be considered within the design basis of

the plant is discussed in Section II.J.3.c., above.

3). Conclusion

Nothwithstanding the differences in the use and application of the

terms "important to safety" and " safety-related" by the Staff and LILCO,

we conclude that LILCO has applied quality assurance to both the safety-

related class and the larger important to safety class of equipment, in

compliance with Commission requirements (see Section 2, above), commen-

surate with the safety function to be performed. It follows that deter-

minations of accident sequences considered within the design basis of the

plant take into account the quality assurance applied to the design,

fabrication, erection, construction, test, and inspection of the struc-

tures, systems, and components that are involved in these accident-

sequences. Thus, despite the difference in terminology, LILCO has, in

effect, taken into' account classification and qualification of systems
|

important to safety in-determination of accident sequences which should *

be considered within the design basis of the plant.

We conclude that LILCO's and the Staff's testimony on this part of

the contention is credible and convincing and is not controverted by that

of the Intervenors.

. - _ _ _ _ _ ___ . _ .
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For the reasons discussed above, this part of the contention must

fail.
i

f. Question f. Have LILCO and the Staff Detennined Whether the Design
Basis of the Plant Adequately Protects Against Every Such Sequence
(i.e., Sequences of Accidents That Should Be Considered Within the
Design Basis of the Plant)?

1). Requirement That LILCO and the Staff Determine Whether the
Design Basis of the Plant Adequately Protects Against Every
Such Sequence.

We have discussed the requirements for determining which sequences

of accidents should be considered within the design basis of the plant

in Section II.J.3.c.1)., above. We noted there that many of the transient

and accident sequences to be analyzed are identified in the General Design

Criteria. Nowhere in Commission regulations and regulatory guidance is

it ever suggested that every accident sequence be specifically considered.

See also Finding J-450.

2). Implementation of the Requirement That LILCO and the Staff
Determine Whether the Design Basis of the Plant Adequately
Protects Against Every Such Sequence.

The FSAR Chapter 15 design basic ar.alyses do not include all pos-

sible accident sequences. It is not possible to analyze or even to

define all possible' accident sequences for any nuclear power plant

(Finding J-882).

. _ . __ _ _ _ ___ _ _ ___ _
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.

3). Conclusion

Although no attempt was made by LILCO or the Staff to consider every

accident sequence in determining whether the design basis of the plant

adequately protects against every such sequence, not only is this not

required, but LILCO considered a spectrum of possible events to establish

for each one the highly unlikely accident to be used as the design basis.

These hypothetical enveloping accidents are essentially the same for all

BWR plants, even though analyses unique to Shoreham were performed

(Finding J-891).

Not only is there no requirement to meet this part of the contention,

but it would not be possible to do so. Implementation of the defense in

depth concept, requirements for redundancy and diversity, conservatisms

in design margin and accident modeling, for example, make analysis of

every accident sequence unnecessary, even if it were possible.

For the reasons discussed above, this part of the contention must

fail.

g. Question c. Have LILCO and the Staff Taken Into Account Systems
Interaction in the Determination of Whether the Design Basis of the
Plant Adequately Protects Against Every Such Sequence?

1). Regairements for Taking Into Account System Interaction in
the Determination of Whether the Design Easis of the Plant
Adequately Protects Against Every Such Sequence.
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We have discussed the requirement for systems interaction analysis

in Section II.J.3.a.2). , and the requirements for considering every acci-

dent sequence in Section II.J.3.c.1).

There is no explicit requirement that a dedicated, systematic systems

interaction analysis be performed. There are certain specific interaction

analyses that are performed in response to requirements and guidance pro-

vided in the Commission regulations, Regulatory Guides and the Standard

Review Plan.

2). Implementation of Requirements for Taking Into Account Systems
Interaction in the Determination of Whether the Design Basis
of the Plant Adequately Protects Against Every Such Sequence.

!

No evidence was provided that would indicate that LILCO or the Staff

took into account systems interaction in determining whether the design

| basis of the plant adequately protects against every accident sequence.
i

As discussed above, LILCO did, however, conduct systems interaction

analyses beyond those specific analyses that are required by the Commis-

sion's regulations or_ identified by Staff guidance. Systems interaction

was taken into account in the determination of which accident sequences
|

should be considered (see Section II.J.3.d., above).

i
!

I

,

, , , . , .,_, --~r % r-
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3). Conclusion

As concluded before, there is no requirement for LILCO or the Staff

to consider every accident sequence, nor would it be possible to do so.80

LILC0 not only has complied with Staff requirements and guidance, with

respect to systems interaction analyses, but has done more. Intervenors

have not shown any credible accident sequence indicating a need for

classification changes as a result of consideration of systems interaction.

(See also Section II.J.3.e., above.)

h. Question h. Have LILCO and the Staff Taken Into Account Classifica-
tion and Qualification of Systems Important to Safety in the Deter-
mination of Whether the Design Basis of the Plant Adequately Pro-
tects Against Every Such Sequence?

)

1). Requirements for Taking Into Account Classification and Quali-
fication of Systems Important to Safety in the Determination
of Whether the Design Basis of the Plant Adequately Protects
Against Every Such Sequence.

Again, we emphasize that there is no requirement for LILCO or the

Staff to consider every accident sequence, nor would it be possible to

do so. (See Section II.J.3.f.1), above.) ' Requirements for classifica-

tion and qualification of systems important to safety have been discussed

in Section II.J.3.b.2)., above.

80In fact, in the Board's opinion such a requirement would be patently
absurd, because in a realistic, rigorous manner it would be impossible
to demonstrate that no conceivable or possible sequence had not been
omitted. Further, time and effort are much better spent on generic,
conservative, blanketing accident sequences, rather than on variations
of, or perturbations in, details of potential sequences.
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2). Implementation of Requirements for Taking Into Account Classi-
fication and Qualification of Systems Important to Safety in
the Determination of Whether the Design Basis of the Plant
Adequately Protects Against Every Such Sequence.

No evidence was provided that would indicate that LILCO or the Staff

took into account classification and qualification of systems important

to safety in the determination of whether the design basis of the plant

adequately protects against every such sequence.

As discussed above, LILCO has applied a quality assurance program

for all plant systems, regardless of classification, which would be con-

sidered in the determination of whether the design basis of the plant

. adequately protects the public health and safety. (See Section II.J.3.b.3),

above, and Findings J-257, 693 and 839.)

3). ' Conclusion

Again, there is no requirement for LILCO or the Staff to consider

every accident sequence, nor would.it be possible to do so. Despite the

terminological differences between LILCO and the Staff, LILCO has complied

with all of the requirements of the NRC with respect to classification

and qualification. (See Sections 1). and 2)., immediately preceding.)

For the reasons discussed above, this part of the contention must '

fail.

i

|.
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i. Question i. Have LILCO and the Staff Applied Proper Systematic
Methodology Such as the Fault Tree and Event Tree Logic Approach of
the IREP Program to Analyze the Reliability of Systems to Determine
Whether There is Reasonable Assurance that the Shoreham Design
Adequately Protects (the Public) from Credible Accidents?

1). Requirements for Application of Proper Systematic Methodology
Such as Fault Tree and Event Tree Logic to Analyze the
Reliability of Systems.

There is no NRC requirement nor regulatory guidance for application

of fault tree and/or event tree logic to analyze the reliability of

systems (Finding J-902). Moreover, Commission policy dictates that the

Staff should continue to use conformance to regulatory requirements as

31the exclusive licensing basis for plants (emphasis added). While this

dictum is in the context of safety goals and probabilistic risk assess-

ment, fault tree and event tree logic normally are a major part of PRA's

applied to nuclear power plants.

2). Implementation of Requirements for Application of Proper
Methodology such as Fault Tree and Event Tree Logic to Analyze
the Reliability of Systems.

Although fault tree, event tree and probabilistic risk assessment

analyses are not required, LILCO has, in fact, used all of these

315ee footnote 25.

.
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methodologies. In particular, LILCO initiated a level 3 PRA,32 of which a

draft report of level 2 analyses was available at the time of the hearing

(Finding J-909). The technique used was to evaluate system response during

postulated accidents by the event tree / fault tree methodology. The PRA

involved the assessment of the plant far beyond the design basis (Find-

ing J-921). It also incorporated systems interaction analyses, inter-

component dependencies, human interactions, operating experience, systems

walkdown, containment event trees, failure modes and effect analyses, the

logic used in developing commonality diagrams, dependent and independent

multiple failures of systems, but did not consider external events, such

as earthquakes and floods, because these external events had been deemed

not a dominant contributor to risk at Shoreham (Findings J-929 to 944).

The methodology treated all systems regardless of whether systems or

components were safety-related or nonsafety-related (Finding J-943).

The methods used for the PRA and the results obtained were subjected

to peer review by a group of three recognized experts which ensured that

the evaluation was performed using state-of-the-art techniques and that

the scope, limitations, and assumptions were treated adequately and

credibly (Finding J-924).

32Briefly, a level 1 PRA is an assessment of plant design and operation
focused on the accident sequences that could lead to core melt, their
basic causes and frequencies. A level 2 PRA is an assessment of the
physical processes and the response of the containment in addition to
the scope of a level 1 PRA. It predicts the time and mode of the con-,

tainment failure as well as the inventories of radioactive nuclides
released to the environment. A level 3 PRA assesses the transport of
radioactive nuclides through the environment and assesses the public
health and economic consequences of the accident in addition to the
tasks of a level 2 PRA. Burns e al., ff. Tr. 4346, at 74-75.

i
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The Shoreham level 3 PRA will provide additional information to |

LILCO (and the Staff) regarding the safety of the plant beyond that which

would be obtained from the NRC Interim Reliability Evaluation Program

(IREP) study, which is only a level 1 PRA effort (Finding J-947).

3). Conclusion

Although not required, there is no doubt that LILCO has applied

proper methodology, beyond that of the fault tree and event tree logic

approach of the IREP program, to analyze the reliability of systems to

determine whether there is reasonable assurance that the Shoreha'a dacign

adequately protects (the public) from credible accidents (Finding J-958).

j

The Staff review of the PRA is expected to take one year from the

time the final Shoreham-PRA is submitted. This review, while not required,

will be done (Finding J-914).

The Board finds the testimony of LILCO and the Staff to be credible

and convincing and not controverted by that of the Intervenors.

.

For the reasons discussed above, this part of the contention must

fail.

s

J. puestion J. -Have LILC0 and the Staff Applied Proper Systematic-
Methodology such as a Systematic Failure Modes and Effect Analysis
to Analyze Reliability of Systems to Determine Whether there is
Reasonable Assurance that the Shoreham Design Adequately Protects
(the Public) from Credible Accidents?

__
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1). Requirements for Application of Proper Systematic Methodology
Such as a Systematic Failure Mode and Effect Analysis to
Analyze Reliability of Systems.

The record discloses no regulatory requirements for LILC0 or the

Staff to perform failure modes and effect analyses (Finding J-902).

Nevertheless, a number of such analyses were performed.

2). Implementation of Requirements for Application of Proper
Systematic Methodology Such as a Systematic Failure Modes
and Effect Analysis to Analyze Reliability of Systems

Although not required, General Electric and Stone and Webster con-

ducted a number of failure modes and effect analyses (FMEAs). These

included studies of interaction between redundant trains of safety-

related systems; each balance-of plant safety-related control- circuit;

pressure control, feedwater control, and recirculation control systems;

the instrumentation system, and the reactor protection system (Find-

ings J-77 to 80, 86 to 88, 106, 110).

3). Conclusion

Although there is no requirement for LILCO cr the Staff to apply

systematic failure modes and effect analysis to analyze reliability of

systems, several such studies have, in fact, been made.

With respect to what constitutes proper systematic methodology to

analyze reliability of systems to determine whether there is reasonable
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assurance that the Shoreham design adequately protects (the public) from

credible accidents, we conclude that this methodology is def'ned by the

Commission's rules, regulations, and Staff guidance. Where there is only

a general contention raising a question of adequacy, even though suggesting

areas of inadequacy, and there is no substantiated failure to comply with

Commission requirements on the part of either the Applicant or the Staff,

particularly after litigation of the general issue, there is no basis for

finding validity of a contention.33

We conclude that LILCO and the Staff have not failed to apply proper

systematic methodology to analyze reliability of systems to determine

whether there is reasonable assurance that the Shoreham design adequately

protects (the public) from credible accidents. We so conclude notwith-

standing the fact that there has not been a systematic application of

FMEA (in the sense of a single, across the board, dedicated FMEA analysis

of all plant systems), because there is no requirement for this and because

- a number of FMEAs actually have been conducted by LILCO and reviewed by

the Staff.

We find that the testimony of LILCO and the Staff is credible and

convincing and that it is no,t controverted by that of the Intervenors.

83See, e.2_, Pacific Gas and Electric Co. (Diablo Canyon Nuclear Power
Plant, Units 1 and 2) ALAB-728, slip op. at 51,17 NRC (May 18,
1983).

L
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For the reasons discussed above, this part of the contention must

fail.

k. Question k. Absent a Methodological Approach Taking Into Account
System Interaction and Classification and Qualification of Systems
Important to Safety and Applying Systematic methodology Such as the
Fault Tree and Event Tree Logic Approach of the IREP Program or

,
'

Systematic Failure Modes and Effect Analysis, to Define the Import-
ance to Safety of Each Piece of Equipment, Is It Possible to
Identify the Items to Which General Design Criteria 1, 2, 3, 4, 10,
13, 21, 22, 23, 24, 29, 35 and 37 Apply and to Demonstrate Compli-
ance with these Criteria?

1). Requirements to Identify the Items to Which the General Design
Criteria (listed above) Apply, Absent the Definition of
Importance to Safety of Each Piece of Equipment.

Nowhere in the record before us is there any evidence that suggests'

that "each piece of equipment" must be reviewed to determine its importance

to safety (nor is their any definition of "each piece of equipment") (Find-,

ings J-967 to 979).

i

( 2). Implementation of the Requirements to Identify the Items to

|- which to General Design Criteria (listed above) Apply, Absent
; the Definition of Importance to Safety of Each Piece of

| Equipment.
|-

i

There has been no specific effort to define the importance to safety

of each piece of equipment, since it is not required.
.

!

l-
!

!

L
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3). Conclusion

We have discussed above the requirements for systems interaction

analysis, classification and qualification of systems important to safety,

proper systematic methodology such as the fault tree and event tree logic

approach of the IREP program, and systematic failure modes and effect

analysis. To the extent that requirements exist, there is no doubt that

they have been met or exceeded. (See Sections II.J.3.a.3)., II.J.3.b.2).,

II.J.3.1.1)., and II.J.3.j,1).)

Classification of structures, systems and components has been dis-

cussed at length. We previously concluded that, despite the terminological

differences between LILCO and the Staff, such classification has met Com-

mission requirements. (See Sections II.J.3.b.4). and II.J.3.h.3)., above.)

We do agree with the Staff, however, that acceptance and implementation

of the Staff's. definitions of " safety-related" and "important to safety",

are required for classification and qualification purposes, as~ discussed

in this decision, and order that this acceptance and implementation be a

condition of any operating license for Shoreham.

The question of the possibility of identification of the items to

which the General Design Criteria listed above apply, absent the definition

of importance to safety of each piece of equipment, is irrelevant. Gen-

eral. Design Criterion 1 and 10 C.F.R. Part 50, Appendix B require appli-

cation of quality assurance commensurate with the importance of the safety

functions _to be performed. As we discuss at length in this decision,

L _
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Shoreham meets the classification and quality assurance requirements of

the NRC. Intervenors have failed to show, by example, any instance of

improper classification or failure to comply with the General Design

Criteria.

For the reasons discussed above, this part of the contention must

fail.

.

4
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II-K. QUALITY ASSURANCE AND QUALITY CONTROL

(SC/ SOC-12, SC-13, SC-14, SC-15)

1. INTRODUCTION

Four contentions related to quality assurance (QA) and quality

control (QC) were admitted for litigation. These contentions relate to

the quality assurance program for the design and installation of structures,

systems, and components for Shoreham (SC/ SOC-12), the QA program descrip-

tion for the operation of Shoreham (SC-13), the adequacy of the NRC Staff's

Inspection and Enforcement (I&E) Program to verify LILCO's implementation

of LILC0's QA program (SC-14), and the adequacy of review and physical

inspection to verify compliance with 10 C.F.R. Part 50, Appendix B, Qual-

ity Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing

Plants (SC-15). These four contentions were litigated together. A

glossary of terms used in the opinion and findings on these contentions

is included at the end of the QA/QC findings, Section III-K.

By an agreement dated March 31, 1983, and subsequently accepted by

the Board, the parties resolved SC Contention 13(d) (Operational QA

Staffing). On June 20, 1983, the parties reported the results of settle-

ment negotiations on Contention 13(a) (Operational QA Procedures). As a

result of these efforts, SC Contention 13(a) was resolved, except to the

extent it deals with (1) the structure of LILCO's QA organization and the

independence of the operating QA Section, and (2) the application of

the QA program and QA documents (as defined in the resolution agreement)

.
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to the items and activities "important to safety." Joint Status Report

on SC Contention 13(a) (0QA Procedures), June 20, 1983.

Once again, the Board, in reaching its conclusions on these conten-

tions, is faced with a massive record, based on 55 days of hearing,

extensive written testimony and exhibits, and voluminous proposed find-

ings of fact and opinions by the parties that are disparate, at least.

The difficulty of our task, trying to be objective in consideration of

each of the parties' submissions, is further compounded by the County's

misrepresentation of the complete record - by omission, selective cita-

tions and distortion of recorded testimony.34

.

In reaching our decision on the very broad Contention SC/ SOC-78-
f

SOC-19(b), Systems Interaction and Safety Classification, we found it

useful to propound eleven separate questions (which we believe fairly

represented the questions implicit or explicit in that single contention)

and to discuss-them individually. This procedure unavoidably led to.a

certain amount of repetition and overlap in the discussion. Such was

the nature of that contention. .A similar approach to these four conten-

tions would lead to individual discussion of about 30 constituent

questions. The advantages of focusing on more narrowly defined issues

340ur view of the County's performance is strictly our own. Our con-
clusion, however,.is not without independent, if biased, corroboration.
LILCO, on its own initiative, took the trouble of analyzing all 732
proposed findings of the County. It found 365 (50%) of them inaccurate,
for 439 reasons (157 out of context, 110 with no citation, 105 with
unjustified inference and 67 refuted on the record).

in



-204-

in this instance are persuasively outweighed by the disadvantages of the

bulk and needless repetition involved.

The record on these four quality assurance contentions is necessarily

large because, while no one disputes the existence of quality assurance

programs of LILCO and the Staff, the County does challenge the adequacy

of these programs. Further, while the County admits that no program is

perfect, nor needs to be, the County alleges that there has been a

" pattern of breakdowns" at Shoreham. The County has sought to show this

pattern, and other deficiencies, by bringing to the attention of the

Board a large number of instances of apparent or alleged failures to

comply with NRC or LILCO requirements or to apply methodologies that

would be more appropriate in the view of the County.
s

This Board is not about to become involved in a " numbers game" of

counting beans of different colors in viewing the examples of QA failures

relied on by the County. Rather, we have kept foremost in our minds the

intent-of the NRC requirements and the actual and practical measures

taken to meet these requirements to assure no undue risk to the health

and safety of the public. We seek a solid foundation for finding reason-

able assurance of adequate protection of the health and safety of the

public. ~We do not seek evidence of a sterile application of ritualistic

methodology.
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2. SUMMARY

The four QA/QC contentions are related to the design, installation,

operation, review and physical inspection of Shoreham and the Staff's

I&E program to verify LILC0's QA/QC program. Some aspects of opera-

tional QA (0QA) were resolved by settlement among the parties (stimu-

lated at least in part by Board urging). The central theme of the

County's contentions, however, was that the existence of numerous

examples of failures to implement specific details of the QA/QC program,

and I&E's alleged inability to prevent these events, constituted a

" pattern" of " breakdowns," thereby amounting to failura to comply with

Commission reqairements, specifically 10 C.F.R. S 50.34(a), Part 50,

Appendix A, General Design Criterion 1 and the 18 criteria of Part 50,

Appendix B.

This Board wholeheartedly supports the Commission policy and atti-

tude toward implementation of QA/QC in the design, construction and

operation of nuclear power plants. We provided ample opportunity to

the County to present its evidence of failures on the part of LILCO and

the Staff to comply with the Commission's requirements. The County did,

indeed, point to many specific failures (breakdowns, in the County's

usage of the term) to implement details of the QA/QC/ inspection / audit /

surveillance / observation programs. In our consideration of the many

matters, it was useful that the County and LILC0 assigned these examples
*

.

to general categories and groups within the categories. These included:

L

L_
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LILCO QA programs for engineering and design, procurement, construc-

tion, operation, audit and surveillance, engineering calculation, draw-

ings, document control, engineering and design coordination reports

(E&DCR), storage, housekeeping, manuals updating, FSAR control, elec-

trical separation and welding. Review of the Staff's programs included

the Construction Assessment Team (CAT), the Readiness Assessment Team

(RAT) and the Systematic Assessment of Licensee Performance (SALP)

reviews, as well as numerous individual inspection findings. Finally,

we reviewed the Torrey Pines Technology independent verification effort,

commissioned by LILCO at the urging of the Staff.

Design, construction and installation at Shoreham has been affected

by the long period of construction and the changing requirements of the

AEC and NRC during this period. Stepping back from the details of errors

made, we have focused on the overall performance of LILCO and the Staff

at Shoreham. Our perception is that neither has been perfect, nor could

it have been with realistic use of resources. Nor is perfect performance

expected by the Commission. We do conclude, however, that both LILCO

and the Staff have had effective programs for identifying and correcting

deficiencies. We also conclude that LILCO's and the Staff's programs

for operation of Shoreham meet the Commission's requirements and will

provide adequate protection of the health and safety of the public. We

have found LILCO's and the Staff's testimony credible and persuasive.

The County's testimony and cross-examination have not controverted our

conclusiofis and opinion.

-

-__-_ ___ _-____ _______ _ _
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For the reasons discussed, the four Quality Assurance and Quality

Control Contentions must fail.

3. BACKGROUND

These contentions assert that LILCO does not comply with 10 C.F.R.

Part 50, Appendix B, Criteria I through XVIII; and Appendix A, General

Design Criterion 1. The County provided a list of alleged breakdowns,

by grouping findings documented in inspection reports by the NRC Region I

Inspection and Enforcement Staff with respect to Criteria II, III, and V

through XVIII of Appendix B to show the pattern.

A " breakdown" was defined by the County as every surveillance find-

ing and every audit finding (Finding K-953). That is, a breakdown is a

failure to meet a requirement. Tr. 15,412 (Hubbard).

.

" Pattern" was not defined during the course of this proceeding.
>

Based on the dictionary definition and the use made of the term in this

proceeding, we take it to convey the meaning of something pervasive and
,

i
! of similar nature. One, or even a very few similar events, would not
!

establish a pattern.
,

!
f

!

,
Since a " breakdown" according to the County's usage applies to a

1

single occurrence of non-compliance, such an event does not in itself
i
; constitute a breakdown of the QA/QC program itself. Thus, neither do

isolated instances of " breakdowns" constitute noncompliance with

!
,

. __ _ .- . _ _
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i
i

Appendix B. A QA/QC program that did not uncover " breakdowns" would be
'

suspect indeed (Findings K-21, 22). What we are concerned with here is
,

whether the LILCO and Staff programs, as applied to Shoreham, have

resulted in a plant design and projected operation that will provide

|- reasonable assurance of no undue risk to the health and safety of the
i

public, regardless of the obvious history at Shoreham of numerous

instances of apparent failures to adhere to the QA/QC program in itsi

f detailed implementation.

The County's listing of breakdowns, taken as it is from LILCO's and-
,

'

the Staff's own inspection and audit findings is unarguably lengthy. To

judge the significance, one must not only look at the nature of each
a

finding, but judge the overall' significance in terms of the totality of'

the programs. What was done, or will be done, to assure that potential

deficiencies do not and will not affect overall plant performance'

adversely?
;

!'

$ This decision does not take into account the ongoing NRC Staff

investigation into allegations of improper construction practices ati.

Shoreham by.a former construction worker. See " Board Notification

! -No.'83-107 - Allegations Concerning Construction QA at Shoreham"
,

'(August 2,1983); " Order Regarding Notification;by NRC Staff of Allega-

tions Concerning-Construction QA at Shoreham" (unpublished) (August 9,F

I 1983)"; and' Letters, NRC Staff counsel to Licensing Board (August.16 and

18,1983). In light of the preliminary but limited information from the
:

.

i ' Staff, we conclude that there is no present basis to delay our decision
.

l-

!
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on the QA/QC contentions or to withhold any licensing authorization which

might otherwise occur until completion of the investigation. However, it

is possible that the results of the Staff's investigation of the allega-

tions, when issued, could provide a basis for reopening the record. Our

decision at this time is subject to that possibility.

We proceed to discuss in summary fashion the LILCO and Staff pro-

grams, as applied to Shoreham. We return later to the question of whether,

in the light of the County's contention, Shoreham complies with NRC

requirements.

4. LILCO'S QA PROGRAM FOR DESIGN, CONSTRUCTION AND TESTING

LILCO developed a QA program for Shoreham prior to the formal NRC

requirements for such and prior to construction at the site (Findings

K-15 through 18). Since that time the QA program has been updated and

subject to continuing Staff review (Finding K-18). LILCO's QA program

addresses all aspects of the design, construction and testing of Shoreham,

including design control, procurement and construction control, according

to each of the 18 criteria of Appendix B (Finding K-19). This program,

in accordance with Appendix B, applies only to safety-related structures,

systems and components. Quality assurance is applied, however, to non-

safety-related structures systems and components, but not under the

formalized QA program. See Section J (Contention 78), Systems Interac-

tion and Classification and Qualification. (Findings K-23 through 28, 32).

i

______ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . -
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Both General Electric and Stone & Webster have had QA programs that

also have been subject to NRC review and approval (Findings K-29 through

31). The combination of LILCO, Stone & Webster and General Electric has

provided QA programs for engineering and design that include design

verification, design change control, engineering audits, procurement and

construction (Findings K-33 through 76). In addition, special programs

related to quality assurance included:

a. Final Stress Analysis Review Program. See Section III-K.7.a.

b. Fuel Load Drawing Update Program. See Section III-K.7.b.

c. Engineering and Design Coordination Report (E&DCR) Implementation

Verification Program. See Section III-K.7.c.

d. As-built Piping Program. See Section III-K.7.d.

e. Electrical Raceway Qualification Program

1). Conduit Qualification and Inspection Program (CONQUIP).

See Section III-K.7.e.1).

2). Conduit Support "As-built" Program (CONSAP).

See Section III-K.7.e.2).

t
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3). Cable Tray Support Analysis Program (CAB TRAP).

See Section III-K.7.e.3).

f. Final "A" Release Program. See Section III-K.7.f.

g. Third Party Audit of Reactor Pressure Vessel Quality History and

Preservice Inspection. See Section III-K.7.g.

h. LILCO Audits. See Section III-K.7.h.

5. LILCO's OPERATIONAL QA PROGRAM

LILCO has established and already is implementing a quality

assurance program for the operational phase of Shoreham, in accordance

with 10 C.F.R. Part 50, Appendix 8. This program is applied to safety-

related and also to some nonsafety-related structures, systems and

components.

The County's remaining particular concern, after settlement negotia-

tions and partial resolution (see Section II-K.1 of this Opinion), with

respect to LILCO's operational QA program is the organizational freedom

and indepen<ience of the Operating Quality Assurance (0QA) Section from

cost and schedule concerns when opposed to safety considerations, and

application of the program to items and activities "important to safety"

(Finding K-78). The OQA-engineer reports directly to the Shoreham Plant

s

. _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . . ._ _ _ _ . . _
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Manager, who has both administrative and functional authority over the

OQA Engineer (both of whom are located at the plant site) (Finding K-80).

To assess the independence of the operational QA function, which is

more important than the particular organization chart, we have considered

all aspects of the operational QA program (The NRC Standard Review Plan

permits the organization structure used by LILCO) (Fino.;,gs K-92, 95).

These aspects have included the LILCO organization and functional author-

ities (Findings K-79 through 95), materials and parts important to safety

(Findings K-100, 101), procurement (Findings K-102 through 106), installa-

tion (Findings K-107 through 111), inspection, testing and documentation

(Findings K-112 through 118), the Independent Safety Engineering Group

(ISEG) (Findings K-120 through 152), the Review of Operations Committee

(ROC) (Findings K-153 through 159), the Nuclear Review Board (NRB) (Find-

ings K-160 through 168), advisors to LILCO management (Findings K-169

through 175), LILCO's treatment of equipment failures (Findings K-176

through 185) and statistical methodology (Findings K-186 through 204).

A separate observation on statistical methodology is in order. The

County argued both in the context of the QA contentions themselves and
'with respect to the Torrey Pines Study that, in effect, rigorous mathe-

matical extrapolations to the total population could not be made on the

basis of a non-random sample of a non-homogeneous population. It argued

that homogeneous populations could be obtained by stratifying the total

population. The County misses the mark, as LILCO and the Staff correctly

observed. The kinds of audits that are practical, generally practiced

\
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and acceptable for their purpose in nuclear power plant application are

not intended to provide the mathematical rigor the County would like to

see, but which are certainly not required. The Board explicitly notes

that the audits, including the Torrey Pines study, allow conclusions no

more and no less than what they actually did show (more about this in

Section II.K.9.c)., Torrey Pines, below). For those specific things1

looked at, they complied or they did not comply with LILCO or NRC

requirements. Any conclusion that because, for the sample chosen, no

noncompliances were found, no noncompliances for the total population now

exist or will exist in the future is totally unjustified. We certainly

don't draw that conclusion, nor need we. We do need to conclude that the1

QA program in general meets NRC requirements and, despite whatever lack

of mathematical rigor there may be in sampling and overall evaluation,

there remains reasonable assurance of no undue risk to the health and

safety of the public. This we do, not on the basis of individual non-

compliances or lack of rigor, but on the basis of the sum of all factors

that contribute to acceptable design, construction and operation. These

factors include NRC requirements, professional experience, organization

and management, training and procedures and continuing dedication by all
,

concerned.

We conclude, based on consideration of the foregoing (including the

referenced findings), that LILCO's overall program for operational QA

does indeed provide sufficient organizational freedom and independence

from cost and schedule concerns when opposed to safety concerns.

. _ _ - _ _ _ _ - _ _ _ - _ _ _ _
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[ 6. LILCO's AUDIT AND SURVEILLANCE PROGRAM
,

;

LILCO maintained overall responsibility for auditing and surveil-

lances, including portions of the program carried out by General Electric

and Stone & Webster (Finding K-252). The audit program looked at

detailed administrative control matters, construction and inspection

processes, supplier activities and technical accuracy and adequacy (Find-

.

ing K-253). Formal surveillances also were perforled at Shoreham, mainly
|

oriented toward hardware and in process work in t!e welding, mechanical,

electrical and instrumentation disciplines. Surveillances were conducted

similarly to audits, i.e., check lists were used, results were documented,

reports were issued and required corrective action was followed up and

verified as complete (Finding K-265).

LILCO's Quality Assurance Department, since 1973, conducted over

1400 Field Audits of Stone & Webster, General Electric and LILCO depart-

ments, including subsuppliers (Findings K-267).

The Stone & Webster Quality Assurance Cost and Auditing Division

of the S&W Quality Assurance Department performed quarterly audits of

construction site activities, annual audits of site contractors' act-

ivities, annual audits of ASME Boiler and Pressure Vessel Code Section

III activities, and annual program audits (Findings K-270 through 275).

Stone & Webster's Engineering Assurance Division conducted internal

audits of the engineering and design activities of S&W's Engineering

..

!
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Department, including the Site Engineering Office. The audits not only

looked at the programmatic and administrative aspects of the design

process, but also at the adequacy of the design itself. This included

evaluation of the technical adequacy of design changes. Over 53 internal

audits, each including several activities, were performed since 1970

(Findings K-276 through 284).

In addition to field quality control audits performed by LILCO's QA

Department and S&W's QA Cost and Auditing Division, S&W's own Field Qual-

ity Control (FQC) Division performed over 130 audits and approximately

400 surveillances of S&W activities at Shoreham and approximately 30

audits and 200 surveillance inspections of contractor activities (Find-

ings K-285, 286).

LILCO's QA Department and S&W's Procurement QA Division, assisted

at times by S&W's Engineering Assurance Division and Nondestructive Test

Division, audited each supplier's procurement QA program and suppliers

of procured engineering services. Some 134 QA program reviews, 152

surveys of suppliers and 193 audits and corrective action audits were

performed. LILCO made approximately 163 visits to supplier facilities

and S&W issued approximately 6400 inspection reports while performing

supplier inspections (Findings K-287 through 291).

General Electric performed both internal and external audits.

Internal audits were performed by the Nuclear Energy Product and Quality

Assurance Operation of GE Nuclear Energy Business Operations (NEBO) and

. - _ _ _ - _ - _ _ _
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!.
!. by NEB 0 division level organizations, including the Nuclear Reliability

I Engineering Operation. External audits were conducted by NEB 0 (Findings
|

K-292 through 295).

I

The LILC0 and S&W audit programs required that observations be
'

.

reported to appropriate management, that the conditions be corrected and

| that the action taken to resolve the conditions be verified as complete

and satisfactory (Findings K-301 through 306).

Each of the 18 criteria of 10 C.F.R. Part 50, Appendix B is addressed

in such documents as the LILCO QA Manual, the LILCO Engineering QA Manual

and the S&W QA Program Manual. The Shoreham QA Program more than meets

the criteria of Appendix B (Findings K-307 through 322).
1

We conclude that LILCO's Audit and Surveillance program was effec-

tive and generally timely in the detection and follow-up of deficiencies

in design, construction and installation at Shoreham.

7. SPECIFIC SUBJECTS

The County referenced a large number of specific inspection and

audit findings and observations made by LILCO and S&W to support its
.

allegation of a pattern of breakdowns in the Shoreham QA program. These'

were divided into groups, each group containing findings or observations

of a similar nature. Most, but not all, of these findings and observa-

tions were considered explicitly in the course of this proceeding, the

i

!

L
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Board having encouraged the examination on QA/QC to focus on examples of

alleged deficiencies in QA implementation rather than on the description

of LILCO's QA program (Finding K-10). The specific subjects included:

a. Calculations

Under Appendix B, Criterion V, Instructions, Procedures and Drawings,

a licensee must prepare documented instructions, procedures and drawings

for activities affecting quality. S&W's Engineering Assurance Procedure

(EAP) 5.3, Control of Computerized and Manual Calculation, establishes

methods for the preparation, review and storage of calculations. These

methods were updated over the years to improve the process (Findings

K-323 through 331). We conclude that deficiences identified in this area

were minor and were readily corrected without impact on the adequacy of

the Shoreham design, construction and installation.

1). Ready Traceability

There were 29 audit observations in this category. All were similar

in that they deal with detailed identification of input information. S&W

asserted that there always was traceability, but that in S&W's own view

there was not positive (" ready") traceability of the kind that S&W proce-

dures required. In some instances it took as much as 10 hours to find

the input for a given analysis. The observations did not indicate that

the input used was incorrect on that the calculation reviewer failed to

review the correctness of the input. Nevertheless S&W, through its audit

.
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program, ensured that action was taken to correct the conditions identi-

fled by each observation in this category (Findings K-332 through 347).

We conclude that any deficiencies in this area had no adverse impact and

have been satisfactorily corrected.

r

2). Documentation of Review

There were eight observations in this category that involved in-

stances where a review was performed but was not properly documented.

These observations were minor implementation concerns and were not

significant to the integrity of the plant design. All were corrected.

(Findings K-348 through 352).

3). Miscellaneous Important Concerns

There were five observations in this category, each of which was

more than an administrative problem. Two observations addressed the use

of calculation results prior to a documented review of the calculations. ~

All of the calculations were reviewed, as revised after the receipt of

updated input, and found to be correct (Finding K-362). One observation

reported that a non qualified computer program was used. Subsequently

the computer program was qualified, confirming the correctness of the

results (Finding K-363). One observation concerned the use of prelim-
1

inary vendor data in a calculation. Investigation showed there were !
l

no problems with the adequacy of the analysis or the correctness of

' the inputs; the earlier calculations had not indicated the need for
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verification (Finding K-364). One observation dealt with inconsistencies

between pipe support calculations and issued pipe support drawings, pri-

marily as a result of approved field changes to the pipe support configu-

rations. The auditor questioned whether these changes should have been

accepted without performing a documented reanalysis. Approximately 1800

pipe support calculations were redone, resulting in minor modifications

to approximately one percent of the 1800. There were no cases where pipe

support failure would have occurred had this condition gone uncorrected

(Finding K-365). See also Findings K-366 and 367. We conclude that the

deficiencies in this area have been satisfactorily resolved.

4). SAR Related

There were three observations in this category, related only because

they involve reference to the FSAR. None was significant and appropriate

corrective action was taken in each instance (Findings K-368 through 372).

5). Indexina and Filing
,

There were seven observations in this category, similar in that they

deal with details of the implementation of administrative indexing / filing

requirements. They included calculations in the preparation process not

listed in an index, the redundant control file of calculations not up to

date and the status of calculation input information not marked on the

index. Each of the administrative concerns was identified by the audit
.

i

-- _ -- - ... - - .
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program and corrected and these conditions did not recur (Findings K-373

through 377).

6). Other

There were 15 observations in this category. Three observations

addressed the apparent uncontrolled use of unqualified computer programs.

In each case the programs were qualified but not completely documented

(Findings 378 through 382).

Three observations dealt with general management concerns with com-

pleting calculations in a timely manner. While there could have been an

impact on scheduling work, there would have been no impact on the quality

or the integrity of the plant design (Findings K-383, 384).

Nine observations dealt with miscellaneous matters, such as the

preparer of calculations not initialing changes made by a checker to

document concurrence, inconsistencies and omissions in the work sketch

used in pipe stress analysis, and use of incorrect terminology associated

with a correct input value. None of these observations had an impact on

the integrity of the design and construction of the plant (Findings

K-385, 386). See also Finding K-387.
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b. Drawings

These S&W audits and observations also were grouped by the LILCO

witnesses according to similarity as follows:

1). Early Pilot Audits<

.

The four audits in this category identified approximately 132

detailed drawing discrepancies, 130 of which related to checking, not

i design, concerns. Two discrepancies had potential design implications:

(1) valves not shown on a drawing and (2) a pH indicator shown incor-

rectly. The drawing discrepancies reported in these earlier pilot

audits were not significant, considering the nature of the audits, the

time frame and the conceptual nature of the drawings. Nevertheless the

program was modified to consider the conceptual nature of the work, i.e.,

to specify what details actually needed to be complete at this stage of

the work. (Findings K-388 through 392).

,

2). Important Concerns
4

One observation in this category involved lack of review by the

Operation Design Review (ODR) group, a review imposed by S&W to provide

an added layer of assurance with respect to operability and maintain-

- ability considerations. Project Engineering apparently did not under-

stand that even minor changes in the three flow diagrams in this observa-

tion did require a review by 00R. S&W required preventive action in

. _ -_. , _ _ . _ - . _ _ . . _ _ - _ _ _
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addition to complete corrective action and there were no recurrences

(Findings K-393 through 398).

3). Checking Concerns (not Design Review)

Three observations related to minor drafting discrepancies not cor-

rected during the checking process prior to design review. These discrep-

ancies included spelling errors, incorrect symbols, inconsistent drawing

line thicknesses and reference to an out-of-date S&W standard. They were

not relevant to the review or adequacy of the design (Finding K-398).

4). Miscellaneous Unrelated

There were six observations in this category relating to a structural

drawing used prior to completion, for bid purposes only, a flow diagram

audited before it went through the review process, an audit of interim

information (not controlled design) documents, lack of the degree of

detail needed to document the extent of changas made, drawing checklists
'

'not signed and inability to promptly locate a drawing checklist. None of

these would have had any impact on the integrity of the plant design.

Although the discrepancies were not significant, preventive action was

taken (Findings K-399 through 403).
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c. Document Control

1). Procedure Related

There were nine observations in this category. Seven were related

to recommendations to improve an already adequate procedure. Two were

invalid in that there was no nonconformance. Although not necessary,

some of the recommendations were adopted and some procedures were improved

(Findings K-404 through 410).

2). Legibility

There was one basic observation concerning legibility of certain

drawings and seven audit follow-ups, addressing solely the legibility of

reproduced drawings. None of the deficient reproductions was used by

the end users or the construction departments charged with performing

work in accordance with the documents. LILCO and S&W audits ensured

that corrective action was taken, in full compliance with Criteria XVI

and XVIII of 10 C.F.R. Part 50, Appendix B, although much time was

required in obtaining enhanced documents from vendors (Findings K-411

through 416).

3). Miscellaneous

There were a total of 26 observations relating to indices, logs,

files, manuals, procedures and instructions,13 of which dealt with

_ _ _ - _ _ _ _ _ - _ - _ - - _ . _ _ _ _ _ _ _ _ - _ _ _ _ - _ - - - _ - _ _ _ _ . _ - - _ _ _ _ _ _ . -. _ __ _ _ - . _:
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individuals not keeping their manuals up to date. None indicated a con-

cern with the adequacy of the engineering work being performed on the

project. Even though the observed conditions were not considered sig-

nificant, preventive action was taken (Findings K-417 through 425).

4). Drawing Revisions in Files

Ten observations involved instances of a wrong revision of a drawing

being in a drawing holder's files ct the time of the audit, reflecting

scattered implementation difficulties. The audit program identified

these difficulties and corrective and preventive actions were taken

(Findings K-426 through 432).

d. Engineering and Design Coordination Reports (E&DCRs)

E&DCRs are used as a formal mechanism for controlling changes to a

design document. The purpose of the E&DCR program is to ensure that

installation and inspection activities are performed in accordance with

the latest approved design. Thousands of E&DCRs have been generated for

Shoreham and copies are widely distributed. During the 1976-77 time

period concerns were raised about the timing of distribution and the job

management aspects of the E&DCR system (Findings K-433 through 451).

Despite these concerns and even though an extensive program of correc-

tive and preventive measures was instituted, the NRC Staff confirmed that ,
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.

the overall E&DCR distribution and control system was satisfactory (Find-

ings K-452 through 454).

1). Logging and Posting

Logging and posting assist in identifying and tracking the E&DCRs

applicable to design documents. In this context, logging means identify-

ing on various logs all E&DCRs that have been authorized as changes to

specific documents. Posting means writing the E&DCR number on the

affected document (Findings K-469, 470, 471).

a). Significance Generally

Though LILCO was concerned with the number of observations regarding

logging and posting, and though vigorous action was taken to reduce the

number of such findings, both NRC Staff and LILCO witnesses concluded

that any difficulties with logging and posting have not affected the

safety of the plant (Findings K-472 through 477).

b). Reasons Why Logging and Posting Difficulties Were Not Significant

E&DCRs are distributed to a large number of people who have instal-

lation and inspection responsibility. All of these people would have to

be omitted from distribution, or ignore an E&DCR in order for the report

to be missed. Additionally, every safety related E&DCR is included in

the Stone & Webster FQC final inspection program. There was only one

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ - - -_ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _
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,

case where an E&DCR was not implemented in the field; that case was

identified during the final FQC inspection and the situation corrected.

As a result of multiple levels of ' checks, it is extremely unlikely that

an E&DCR could escape being discovered and incorporated into the plant

(Findings K-478 through 483).

c). Specific Logging and Posting Difficulties

A variety of logging and posting difficulties were described during

the hearing. In Field Audits conducted in 1977, auditors found unsat-

isfactory attributes in the range of 17-24 percent. Again in early 1980

and in mid-1981 there were more problems, though not as severe, with

E&DCR control. Some specific problems uncovered during those audits were:

o Drawings were missing the applicable E&DCRs.

o Certain specifications were not prefaced by all their

pertinent E&DCRs.

o Some sampled drawings were not the latest applicable revisions.

A drawing log did not reflect the fact that certain drawingso

had been sent to the field nor that certain outdated drawings

had been returned or voided.
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o One drawing was found in a different location than the records

indicated while another drawing found in the field had been

superseded.

Home office change records did not list a large fraction ofo

E&DCRs generated in the field.

Not all E&DCRs were listed in the weekly summary.o

e

o In a November 1977 audit (FA654), 39.4 percent of the E&DCRs

related to the Courter Company (a piping installation subcon-

tractor) specifications or procedures were missing. (They were

not actually missing, they just had not been posted.)
f

o In the same audit 37.5 parcent of a sample of field drawings

were incorrect per the latest available information..

In a March 1978 audit (FA 718), of 53 Courter drawingso

reviewed, 56.6 percent had errors.

~

(Findings K-484 through 500 and 530).

On January 1,1978, Courter assumed the first line QA responsibil-

ities and Code responsibilities '.or the direction of the ASME piping on

the site. By June 1979, the control of E&DCRs at the site was considered

to be generally satisfactory except that the Courter control of E&DCRs

.

, ,- , , . , , . - ,- , , - - ,,-
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affecting specifications was only 91 percent effective. In June 1981,

there were some additional Courter problems with logging of E&DCRs (Find-

ings K-531, 536, 552).

Certain Engineering Audits (EAs) also uncovered some E&DCR

problems. Some of the special problems were:

o A specification file did not include tie required E&DCRs.

Some specification changes were not listed in the change records.o

A need was identified to revise project procedures to provideo

for maintaining a change record for E&DCRs which affected

manufacturers' dra' wings.

o The project was not distributing E&DCR change records on a

weekly basis as required.

(Findings K-537 through 551).

d). Corrective and Preventive Action

Extensive action has been taken to correct the difficulties identi-

fied in these observations. In some cases, basic responsibilities were

changed. In others, updating of record keeping systems was required.

Special training programs also were instituted. Through October 4, 1982,
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P

there were 69,946 E&DCRs on the Shoreham project. Not all of these

required physical work, but a large number did. The E&DCR implementation

program, which was started in July 1976, had verified all but 7886 of the

69,946 by October 4, 1982 (Findings K-501 through 511, 568 through 572).

e). Effectiveness of Program

The quality assurance program and the procedures used by LILCO and

its agents in these audits and inspections indicate that these types of

logging and posting difficulties were and are being captured by the

program. Thus, the program is effective and there has been no breakdown.

LILCO's and Stone & Webster's' audit programs identified these conditions,

appropriate management attention was given, and extensive corrective

action was implemented (Finding K-573).
'

2). Additional Uses and Clarifications

The E&DCR system also is used to document or control certain unique

situations which previously had not been procedurally addressed. For

example,-the system has been employed to control changes and provide feed-

back to manufacturer documents such as drawings and instruction manuals

(Findings K-574 through 581).

.

- __-
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3). Missian from Files

Audits uncovered three instances where E&DCRs or specifications were

missing from the files. The probable reason they were missing is that

someone was using the documents to perform work. There were no signifi-

cant conditions adverse to quality and this situation does not constitute

a pattern of programmatic significance (Findings K-582 through 588).

4). Timeliness
.

T-

Three audits contained observations concerning the timeliness of

receipt of certain E&DCR documentation. The items involved here.were the
e

' master computer log, the change records, and incorporation of E&DCRs into

the parent documents. Appropriate action was taken for each item.
,

,

.

|

.Though timeliness may be important in that field work may be delayed-
,

^ or'not completed in the preferred sequence, it is not significant from a

safety standpoint for'a variety-of reasons-(Findings-K-589 through 594).

t

5). ' Mis'cellaneous Construction and Engineering-Items

t

,.

.The observations in these categories involve several random events,

spread over time,'which occurred at both the construction site and within
~

; Stone & Webster's Boston organizations. These events include items such-

f
as a failure to cross-reference one E&DCR to another, E&DCR change records

not' being sent to Procurement Quality Assurance, a resident engineer
~

,

;

.

.-
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approving changes beyond his authority, and a review of the status of the

E&DCR implementation verification program. The conditions observed in

these observations and recommendations had no effect on the integrity of

the design or construction of the plant nor do the events reflect any

concerns of programmatic or safety significance, since they are random

(Findings K-595 through 600).

e. Storage

1). Background

10 C.F.R. Part 50, Appendix B, Criterion XIII sets forth basic-

requirements for storage, receiving and handling of materials and equip-

ment during the construction phase. ANSI N45.2.2, 1972, as endorsed by

Regulatory Guide 1.38, provides further guidance on storage, receiving

and handling. As stated in Appendix 3B of the FSAR, Shoreham complies

with ANSI N45.2.2, 1972, with the exception of some items and procedures

which predated Regulatory Guide 1.38 (Finding K-601).

LILCO identified seven audit findings in the storage / housekeeping

area where, in its opinion, damage was sustained. The damage in these

cases _was caused by things that happened during the construction process,

and it is not reasonable to expect that there will not be some such damage

(Finding K-603).



<

-232-

Beginning in 1976, LILCO QA management decided to review the major

safety-related activities at Shoreham more frequently than just as provided

in the audit program. Accordingly, LILCO instituted a formal surveillance

program related to welding, mechanical, electrical and instrumentation

disciplines. As a result, more than 9,000 attributes were verified, with

the program identifying about 160 unsatisfactory items (Finding K-605).

The LILCO surveillance program also covers electrical cable installa-

tion, electrical terminations, welding material control, welding perform -

ance, pressure testing, welding procedures and welder qualification.- In the

storage area relating to electrical, mechanical and instrumentation items,

2,500 attributes,-were looked at. Of the 2,500 storage attributes, 108

unsatisfactory items were found. Fif ty-two unsatisfactory items were iden-

tified and verified in verifying the other 7,000 attributes (Finding' K-607).

~

With respect to all storage surveillances, combining electrical,

mechanical and instrumentation, the following results were achieved:

Percentage
of Attributes-

- Category Unsatisfactory

Environmental Protection 9.85
' Storage History Card 6. 04 --

Dunnage
. _15.21.

Internal Heaters- 11.90
Visible Damage- 4.-71
Tubing. Free From Damage 9.23
-Identification- 2.99
Openings ~ Cap- 12.64
Other: 0.50

~ Total 4.33
~

(Finding K-619)
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Audits related to the storage program fell into the four general

categories: (1) storage history cards, (2) protection against weather,

(3) covers and caps for material and equipment and (4) environmental

protection (Finding K-612).

2). Storage History Cards

LILCO's storage history cards are part of a program to comply with

the following ANSI N45.2.2 requirement, "(w)ritten records shall be pre-

pared that will include such pertinent information as storage location,

inspection results, protection, and personnel access." These cards are

also part of LILCO's overall program designed to comply with Appendix B,

Criterion 13 (Finding K-621).

During construction of Shoreham, there were more than 2500 storage

history cards. Twenty-three audi?. observations selected by the County

involved these cards. No identifiable pattern of problems was found in

these observations; the observations identified random discrepancies

(Findings K-623 through 627).

Concerning the storage history card problems reported in the field

audits and FQC audits, LILCO testified that corrective action had been

taken (Findings K-628 through 630, 634).

The audit observations in the storage history card category did not

identify any damage or suspected damage (Finding K-635).
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3). Protection Against Weather

LILCO has procedures to ensure that potential deterioration due to

water is prevented, or is minimized to the extent possible (finding K-636).

Thirty-two observations selected by the County involved protection

against weather. For each instance identified, corrective action was

taken and in no case was any equipment damage reported (Findings K-638

through 645).

4). Covers and Caps

During plant construction, a number of instances of missing covers

and caps on equipment were noted, especially by Staff I&E inspecto's.

The purpose of these covers and caps is to prevent entry of dirt end

moisture and to protect the equipment from physical damage. Forty-one

observations by the County involved this area of covers and caps. Audit

follow up and the experience of LILCO witnesses indicated that the covers

and caps ware not properly in place generally because work was being per-

formed on the particular materials or equipment. However, even for those

which might have gone undetected in audits, there would have been no

effect on the quality or integrity of the plant since other audits and

inspections would have detected problems. There were no overall or recur-

ring patterns of missing caps and covers, particularly in view of the

numbers of such caps and covers at the site. Corrective action was taken
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where appropriate for each instance identified in the observations relat-

ing to covers and caps (Findings K-646 through 672).

5). Environmental Protection

Quarterly CA Reports for Management from May 1980 through December-

1981 identified problems related to environmental protection of installed

equipment. Twelve observations selected by the County involved environ-

mental protection. Half of these involved temporary heaters for stored

equipment. For each instance identified in the twelve observations,

corrective action was taken. The NRC Senior Resident Inspector reported

that though he believes LILCO could have expended more effort in this

area and could have had a more effective program, LILCO's effort was ade-

quate from a regulatory and QA standpoint (Findings K-67J through 702).

f. Housekeeping

Numerous instances of unsatisfactory housekeeping situations (e.g.,

debris, construction worker lunch litter) were' discussed during the

hearing. Some of these situations resulted in violations of 10 C.F.R.

Part 50, Appendix B. Though the LILCO witness testified that the house-
,

keeping conditions were typical of such a large scale nuclear construc-

tion project, the NRC Staff witness felt that the amount of dirt and the

disorderly nature of the Shoreham facility was somewhat greater than the

Staff would have expected. Both the NRC Construction Assessment Team

(CAT) and the Senior Resident Inspector had concerns, sometimes repeated
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concerns, in this area. Despite these concerns, Staff witnesses testi-

fled that unsatisfactory housekeeping conditions did not directly affect

the operability of plant equipment, and the NRC inspectors have not

encountered any situations where cleanliness conditions have resulted in

a safety problem. The Staff concluded that in general LILCO's housekeep-

ing is adequate (findings 703 through 750).

Late in plant construction, the NRC Readiness Assessment Team (RAT)

inspected the project. Their report listed several unacceptable condi-

tions and indicated that housekeeping was not acceptable at Shoreham. As

a result of the RAT inspection, LILCO committed to NRC to undertake specific

measures regarding correction and prevention of housekeeping deficiencies

(Findings K-751 through 759). I-

The County attempted to establish the existence of a poor management

attitude by LILCO with respect to QA (Finding K-763). The County's

consultant, Mr. Hubbard, was asked by the Board why the housekeeping

deficiencies discussed by the County during cross-examination of LILCO
.

are significant from a QA/QC point of view. He thought the findings

related to litter and debris are significant because of the potential for

damage to plant equipment resulting therefrom. He also found the defi-

ciencies significant because they constitute repeated violations of regu-

latory provisions. Regarding housekeeping / storage related deficiencies,

Mr. Hubbard stated that these are indicative of management failure to

ensure full implementation of the Shoreham QA/QC program (Findings 760

through 766).
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The Board notes that on January 19, 1983, the NRC Staff issued a

Confirmatory Action Letter to LILC0 requiring it to improve the site

housekeeping conditions. CAL NO. 83-01. As a direct result of this order

LILCO, in a letter of February 25, 1983, committed to making the necessary

improvement in its program to resolve the questions raised and to meet

the requirements of the CAL.

The Board was concerned, during the course of the hearing on QA

matters, that LILCO's policy on housekeeping, deferring until near

construction completion serious efforts to control debris, litter, etc.,

would lead to potential safety questions. In the light of recent Staff

and LILCO actions to improve this policy, and in the absence of any

identified safety questions, we find the housekeeping problems at

Shoreham to be adequately resolved.

g. Manuals Updating

According to 10 C.F.R. Part 50, Appendix B, Criterion V, activities

affecting quality must be prescribed by documented-instructions, proce-

dures or drawings. LILCO's requirements are that the latest revision of

documents be used for work and that the final inspections and procedures

developed for the plant must use the latest information. The Staff cited

LILCO for violation of Criterion V because, in 1979, six engineering QA

procedures had not been updated for more than one year, a failure to

follow LILCO's own internal procedures. The Staff witness reported that

there was no recurrence of this problem (Findings K-770 through 775).

__



-238-

Similar type problems were also experienced in 1981 with the Startup

Manual. Follow-up by the Staff in 1982 resulted in another violation

related to the Startup Manual. With respect to keeping manuals up to date,

Appendix B, Criterion VI is relevant. Though there seems not to be agree-

ment between LILCO and the Staff on whether there was an actual violation

of Criterion VI, the Staff commented that the problems resulted in no

adverse effects on the conduct of the startup program (Findings K-776

through 786).

Taking into account unavoidable delays in keeping documents current

and the lack of current problems in the area, the Board concludes that

LILC0_ complies with Commission requirements in this area.

.

h. FSAR Control

The FSAR contains LILCO's commitments regarding regulatory require-

ments and also contains a significant amount of descriptive material in

addition to those commitments. As design changes are effected during the

: construction phase, LILCO has a requirement to keep the FSAR current as

to regulatory commitments. Both SWEC and LILCO have specific procedures

(SWEC procedures are called project procedures) by.which changes.that are

involved in the design process, after submittal of the FSAR. are identi-

fied and tracked for inclusion in the_ FSAR (Findings K-787 through 789).~

A variety of opinions on this subject was expressed by the various

parties during the hearing. For example, the County's consultant,
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Mr. Hubbard, considers the FSAR to be part of the design control process

while the Staff stated that the FSAR is not the detailed design document

from which plant features are actually installed, but it does set forth

design criteria and commitments (Findings K-790 and 791).

SWEC Audits and Staff inspections identified discrepancies between

the FSAR and the actual situation (Findings K-792 through 795).

To bring the descriptive detail of the FSAR to the level of accuracy

requested by NRC, LILCO is using a program called the Shoreham Plant

Configuration Review Program (SPCR). The NRC Staff intends to review the

results of this program and will perform final walkdowns to compare

sctual as-built plant with the system which has gone through the SPCR

review. This final Staff review is expected to take place before fuel

load. Any deviation between the as-built plant and the FSAR which is

identified and which is not already included in a scheduled change to the

FSAR would be cont *dered by the Staff to be-a deviation from an FSAR

commitment (Findings K-796 through 818).

Recognizing the nature of the FSAR and LILCO's additional efforts

to comply with Staff requirements, the Board concludes that LILCO does,

or will prior to final loading, comply with Commission requirements.

|
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i. Electrical Separation

Questions of adequate separation of Class IE and non-Class IE elec-

trical cables go back to I&E Report 77-05 dated April 7, 1977. The

separation criteria require one-inch horizontal and one-foot vertical

separation between the two types of cables. Violations of these crite-

ria were found by NRC Inspectors on several occasions. Under question-

ing by the Board, Staff witnesses agreed that if the specifications were

not complied with, this would be a violation of Appendix 8. However,

the Staff agreed there was some question as to which QA criteria should

be applied to the inspection of cables and raceways (Findings K-833,

836-839, 844).

,

NRC inspectors noted problems with another aspect of the cable

separation question. That was in the area of nonconformanc'e repetitions.
t'

-This seemed to be a violation of Appendix B, Criterion XVI, Corrective

Action. This constituted a design control problem (Findings K-840

through 843).

According to Staff witnesses, the QA/QC problems in the electrical

separation area ended with I&E Inspection Report 82-24. Even though an

additional noncon Armance is described in that report, it was not con-

sidered to be a violation since the item was involved in the overall

final program that was still taking place (Finding K-845).

__ _
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According to Staff testimony, the electrical separation problem is

one that is found at essentially all construction sites. However, these

witnesses were divided on whether Shoreham problems were normal or greater

than at the average site (Findings K-846, 847).

Noting the lack of current problems in electrical separation and

LILCO's several programs in this area, the Board finds LILCO to comply

with Commission requirements.

j. Welding

An increase in welding violations in early 1978 that continued into

July 1979, prompted I&E to ask LILC0 to review its welding activities

(Finding K-852).

As of May 1982, the Staff had inspected welding during 3C inspec-

tions and two investigations and found 16 violations. The Board ques-

tioned whether any of these 16 violations would have been considered to

produce an unacceptable weld if the violation had not been discovered.

The Staff discussed four specific items and commented in general that it

did not appear that any subsequent licensee program would have identified

the violations. Nor could Staff tell whether the violations would have

-led to a nonacceptable situation. Later, the Staff. commented that it is

very improbable that an unacceptable weld will escape detection (Findings

K-853, 854). We also note that structural steel welds are usually far

oversized compared to what is necessary for the loads. Tr. 16,942 (Gallo).

L
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Despite the number, and acknowledging the wide diversity and rela-

tively minor nature of the deficiencies discussed in this section, the

Board concludes that the LILCO and Staff QA/QC programs as applied to

Shoreham have resulted in plant design, construction and installation

that will. provide reasonable assurance of no undue risk to the health

and safety of the public.

8. THE STAFF'S INSPECTION OF SHOREHAM

a. General

The County's witness questioned the c'omprehensiveness of Staff

review of the QA program to see that the program has been implemented

in accordance with PSAR requirements. He also expressed concerns about

the-adequacy of the Staff's Systematic Assessment of Licensee Performance

(SALP) review of Shoreham, especially in terms of having baseline criteria

with which one plant can be compared to another (Findings K-858, 859).

The-Staff commented _that the NRC inspections during the period 1973-

82 showed no pattern of QA/QC breakdowns-and-that the primary areas of

concern-identified in the inspections as requiring management attention

have been storage, welding, and design controls (Findings K-860,-863).

i
;
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b. I&E Program Description

The NRC Inspection and Enforcement (I&E) program is a predefined and

systematic program for inspecting the major phases of a nuclear plant

construction project. These major phases include the construction and,

preoperational phases. Inspection of the construction phase was con-
.

ducted by a project inspector and by technical specialists. Inspection

of the preoperation phase also was conducted by a project inspector

until September 30, 1979, when a resident inspector responsible for pre-

operational program inspections was assigned to the site in line with a

nationwide program for assignment of resident inspectors. Technical

specialists also inspected preoperational activities during this period

(Finding K-864).

Inspection findings are documented in inspection reports. Findings
l'

classified as violations of regulatory requirements are reviewed _by

NRC Region I management to verify that the proposed enforcement actions

are appropriate. Inspection of licensee activities found to be acceptable

are intentionally reported briefly, while violations and other concerns

requiring resolution are reported in much more detail. Many activities

inspected and found to be acceptable are not reported at all in the

inspection reports (Finding K-865).

The I&E Program from 1973-82 included 146 inspections and 3 investi--

gations. Each major plant activity was inspected a number of times. For

- -. . . --
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example, welding was examined during 40 inspections, electrical work during

18 inspections and instrumentation during 20 inspections (Finding K-866).

In addition, Region I of NRC annually reviews and evaluates each

licensee's performance in important functional areas through the SALP

process to determine if any patterns or programmatic breakdowns exist

(Finding K-869).

If violations are serious enough at a facility under construction,

-the work in the affected area will be stopped by NRC. This action has

not been required at Shoreham. All violations are reviewed with licensee

management and followup is reported in subsequent inspection reports

(Finding K-870).

With respect to the Shoreham QA/QC program, NRC inspections are

designed to verify that this program is effective. The NRC inspection

program has identified no pattern of QA/QC breakdowns (Finding K-871).

,

A number of inadequacies in the quality assurance / quality control

program have been discovered at the Diablo Canyon, Zimmer, Midland and

South Texas plants. No similar inadequacies or deficiencies have been

found.to exist at Shoreham. Nevertheless, the NRC has taken actions

relative to the quality assurance concerns faced at these other plants

(Finding K-872).
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The NRC I&E program continues throughout the life of the facility

and includes physical inspection of operations, structures and components,

thus providing continuing assurance of compliance with regulatory require-

ments (Finding K-875).

The NRC inspection effort is the last in a series of inspections

performed by many different groups. The NRC examination is to determine

that the licensee and contractor quality assurance proarams are properly

implemented. By this technique, a relatively small sampling inspection

by the NRC can provide timely insights into the performance of the

licensee and contractor quality assurance programs in assuring the quality

of the nuclear power plant. Additionally, the NRC I&E program relies on

experienced and highly trained professionals using sound technical judg-

ment to select suspected licensee weak areas for review.

The NRC employs specialist inspectors to conduct inspections in

specialized areas at construction and operating sites. The project

inspector or resident inspector is normally more of a general inspector
1

who probably is involved in all of the areas, but does not necessarily !

have quite the same depth of experience in any'particular area. County

witness Mr. Hubbard agreed that the I&E personnel who audit Shoreham are

competent and dedicated. He had no evidence to indicate they were not

well trained (Findings K-877 through 879).

Quality asmurance programs of architect-engineers and other vendors

are reviewed by other people within NRC, specifically those assigned to

w. ,. .. . . ._
. _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _
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Region IV (Arlington, Texas). Region IV provides a periodic summary of

its findings to Region I. Most management personnel in Region I review

this summary and, if something specific or significant appears, it is

brought to the attention of the SALP board. NRC witnesses were not aware

of any significant issues from these Region IV inspections that affect

Shoreham (Findings K-881, 882).

With respect to design reviews, the majority of these are performed

by the NRC Office of Nuclear Reactor Regulation (NRR). NRR reviews

primarily the FSAR but also asks questions of the licensee to support its

review. Staff witness Higgins testified that he has performed reviews of

the design areas on site, including review of E&DCRs, some review of the

site Engineering Office and review of system designs from a system

standpoint. Also, NRC I&E has particular inspection requirements for

resident inspectors to inspect or review particular systems' as-built

status against FSAR design (Findings K-887 through 891).

In addition to inspections, at the time the record was closed NRC

I&E personnel have conducted three investigations of public allegations

at Shoreham. These investigations were vigorous and thorougti in order to

satisfy the NRC I&E and the public concerning the validity or invalidity

of the allegations. None of the allegations in any of the investigations

were substantiated (Finding K-895).

Suffolk County witness Mr. Hubbard testified that.in his opinion

there was virtually no in-depth review of the implementation of the design
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process at General Electric and Stone & Ws~~ter, the designers of Shore-

ham's safety features, and that this was a significant omission in the

Staff's NRR and I&E program reviews. NRC I&E distinguishes between con-

trol of design and implementation of the design and has separate inspec-

tion procedures for these two areas. Significantly more inspection proce-

dures exist in the design implementation area than in the design control

area. Staff witness Gallo testified the gap in this area referred to by

the County had been closed, particularly by NRR in-depth review of parti-

cular codes and standards and by NRR review of design detail (Findings

K-874 through 876).

NRC Staff witnesses testified that inspections at Shoreham showed

no pattern of QA/QC breakdowns. Review of the violations cited in these

inspections also revealed no such pattern. Although NRC encourages

licensees to strive to achieve 100 percent compliance with regulatory

requirements, that is extremely difficult to achieve. The NRC expects

to find nonconformances and noncompliances. Review of all violations

from Construction Permit issuance until June 1982 revealed that proper

corrective actions were generally taken, and that there was no cause for

concern or additional investigation (Findings K-901 through 904).

County witness Mr. Hubbard contended that a major concern raised

from the review of I&E findings at Shoreham was the fact that the major-

ity of the violations fell into a few concentrated areas. That is, they

were repeated violations of the same criteria of 10-C.F.R. Part 50,

Appendix B, indicating a failure of LILCO and I&E to take appropriate
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actions once deficiencies were found. The NRC Staff has looked at many

different ways of counting violations, and has found such " bean" count-

ing to be essentially meaningless (Finding K-910).

The NRC has used at least three systems of defining violations of

Appendix B by licensees. The current system is the enforcement policy

in 10 C.F.R. Part 2, Appendix C, which defines five severity levels with

Severity I being the most severe and Severity V the least severe. Sever-

ity Level I.and II violations are of very significant regulatory concern.

Severity Level III violations are cause for significant concern. Sever-

ity Level IV violations are less serious but of more than minor concern

and Severity Level V violations are of minor safety significance. LILCO

had never been charged with a Severity Level I, II, or III violation
l'

under this enforcement policy at the time of the hearing. The NRC had L

never imposed an escalated enforcement action or civil penalty with

respect to Shoreham at the time of the hearing (Findings.K-912, 918).

On April 12, 1983, however, the NRC Staff ssued a." Notice of Viola-

tion'and Proposed Imposition of Civil Penalty," EA 83-20, involving the

performance of a preoperational . test of a diesel generator. This was

designated a Level III violation and a civil penalty of $40,000 was

proposed.

When I&E identifies a' condition that; requires management attention,

the utility is~ formally notified in an inspection report transmittal

letter and requested to describe the actions taken or planned to resolve

=
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the concern. If necessary, an enforcement meeting is held with the

utility's management to discuss the problem and the proposed corrective

action. Implementation and results of corrective actions are followed up

by I&E during subsequent inspections. Various types of escalated enforce-

ment' actions are available if needed. These include civil monetary

penalties, orders to modify, suspend or revoke a license, orders to cease

and desist from a given practice or activity and orders to take such

other action as may be proper (Finding K-915).

Of the 73 violations cited at Shoreham from April 1973 to June 1,

1982, 37 were isolated deficiencies in diverse disciplines controlled by

a number of separate organizations. They showed no evidence of repetitive

or programmatic failure, nor was there a concentration of violations in

any one discipline.

The thirty-six remaining violations cited at Shoreham through June 1,

1982, were identified to be in four areas: equipment storage conditions

with eleven violations, welding with sixteen violations, design control

with seven violations and Startup Manual control with two violations.

These areas did require and receive additional management attention.

Gallo et al., Staff Ex. 8, at 12. Nineteen additional inspection reports

were issued from June 1, 1982, to December 1, 1982, including eight addi-

tional violations. Only one of these fell into the above four areas,

that being design control (Findings K-919 and 921).

_ _ _ _ _ - - _ _ _ . ___ _-
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A detailed analysis of all violations issued to Shoreham through

December 1, 1982, reveals no pattern of quality assurance / quality control

breakdowns. Each violation was reviewed by I&E at the time it was issued

to determine its significance and any aspects of recurrence. Periodic

reanalysis was also performed by I&E to datermine if any patterns existed

which had not been detected at the time of any given violation. Only

four individual areas were identified over the last nine years which

required further management attention. These areas were not indicative of

a pattern of quality assurance / quality control breakdowns. A further

review performed by I&E in preparation for the Shoreham hearing revealed

no other problem areas (Finding K-940).

The NRC I&E program has reviewed a broad spectrum of activities at

Shoreham and has found the great majority of activities inspected to be

acceptable. The simple identification of violations does not imply a

pattern of breakdowns. When viewed in the context of the total number

of activities reviewed, the violations clearly become isolated instances

or problems (Finding K-941).

The County alleged, as examples, that NRC Inspection Reports 50-322/

79-05, 80-03, 80-06, 80-08, 80-14 and 81-02 do not indicate what changes

were made to correct for failures that have occurred, and thus it is not

possible to judge the adequacy of the corrective actions. The NRC wit-

nesses testified that this type of information is included in subsequent

inspection reports (Finding K-942).
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c. CAT Inspection

The purpose of the NRC Staff's Construction Assessment Team (CAT)

inspection in February 1982, was to compare the completed construction

and physical installation at Shoreham with regulatory commitments and

engineering and design documents. The CAT inspection did not attempt to

systematically verify that the design documents were consistent with the

design criteria. The inspection involved physical inspection of the

residual heat removal (RHR) system, comparing the as-built installation

flow diagrams, logic diagrams, construction diagrams and other design

and engineering information against the plant's as-built condition (Find-

ing K-944).

In the CAT inspection, the NRC Staff identified many items as viola-

tions of Appendix B criteria, deviations from FSAR commitments, observa-

tions regarding weaknesses and other observations about nonconformances

and discrepancies which were observed by the CAT inspectors. Mr. Hubbard'

testified that CAT identified 43 problems which he termed to be QA/QC

" breakdowns." As mentioned earlier, there was considerable discussion

during Mr. Hubbard's examination concerning what he meant by the term

" breakdown." In this context, the word " breakdown" means a failure to

meet a requirement. For example, if someone does not follow a particular

step in a procedure and is cited in an audit for said nonperformance,

that would constitute a breakdown. Every audit finding or surveillance

finding would be a breakdown as Mr. Hubbard uses the word. Breakdowns,

- _. __._
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as used in Mr. Hubbard's testimony, have varying degrees of significance

(Findings K-945, 946).
.

Mr. Hubbard believes that the CAT inspection is important because it

provides a sample of the plant that has already had normal inspections,

audits, surveillances and I&E review. In a sense, that sample of plant

operation has passed through many " gates." Nevertheless, he asserts many

items passed through undetected. If the proper QA/QC program had been

established and implemented prior to this time, according to Mr. Hubbard,

many of these deficiencies should have been detected earlier. However,

the Staff testified that it did not consider that as a result of the CAT

findings there were major problems with the FSAR. In fact most of the.

FSAR design details were correct and accurate and, during the CAT inspec-

tion, were simply in the process of being updated by Applicant (Findings

K-947, 949).

The CAT inspection involved system walkdowns of essentially 100 per-

. cent of the residual heal removal system. The RHR system was. selected

because it was one of the most safety-significant systems. This system

is the largest.in the plant, containing 30-40 percent of_all plant piping

(Finding K-954).

The' inspection results were summarized by the inspectors as follows:
'

The RHR system and those portions of support systems inspected were buf1t-

as described by drawings and specifications, with only minor discrepancies

5etween drawings and piping. The inspection identified four apparent
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violations of requirements of Appendix B, the Commission's quality as-

surance regulations. These are the only violations of Appendix B alleged

in the inspection report. There were, in addition, eight items noted as

deviations from FSAR commitments but not violations of Appendix B, four

observations on areas of weakness in LILCO's Quality Assurance Program

as applied to the RHR system, and six unresolved items (Finding K-957).

These results were reviewed as part of the 1982 Syatematic Assess-

ment of Licensee Performance (SALP). The SALP inspection report reviewed

the CAT intpection as one of twelve principal areas of licensee activity

within its scope. The SALP report summarizes the findings of the CAT

inspection, and then characterizes them as follows:

Management involvement in assuring quality was evi-
denced by explicitly stated procedures and policies,
well-maintained and available records, a working cor-
rective action system, decision-making with adequate
management review and design activities well con-
trolled and verified by QC inspection. The installed
piping and wiring conformed to drawings and specifi-
cations. Documents, drawings and technical materials

'.. were readily available and carefully controlled. No

i inferior workmanship was observed. The NRC inspection
team identified very few exceptions to this assurance
of quality. Several minor discrepancies and two of
the violations were corrected by the licensee prior
to completion of the inspection.

;

(Finding K-958).

i

!
!

l
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Of the four apparent violations observed by the CAT inspection

team, two were in Severity Level IV and two in Severity Level V (Find-

ing K-959).

The first apparent violation in the CAT inspection report involves

a one-inch diameter high pressure coolant injection steam drain line

penetrating primary containment and connecting directly to the contain-

ment atmosphere with only two simple check valves outside containment

for isolation. General Design Criterion 56, 10 C.F.R. Part 50, Appen-

dix A, requires, in pertinent part, that each line that connects directly

to containment atmosphere and penetrates primary containment shall be

provided with containment isolation valves, and that simple check valves

may not be used as the automatic isolation valve outside containment

(Finding K-960).

LILCO noted that the valves in question were correctly depicted on

a figure in the FSAR, although not incorporated correctly into the text.

LILCO pointed out that this particular deviation from the literal terms

of General Design Criterion 56 was found on many other-BWRs as well and

found acceptable on them, and argued that the question was one of design

rather than a quality assurance violation. The question of the design

was referred to NRR, which found LILCO's design acceptable (Finding K-961).

The second apparent violation cited by the CAT team involves an

alleged failure, also regarding Criterion III of 10 C.F.R. Part 50,
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Appendix B, to translate regulatory standards into specifications, draw-

ings, procedures and instructions. It involves implementation of the

requirement that protection systems include means for manual initiation

of each protective action at the system level. The question involves

,
the sufficiency of the manual initiation circuitry for the Low Pressure

Coolant Injection (LPCI) system and the Reactor Building Closed Loop

Cooling Water (RBCLCW) system to fulfill the FSAR commitment to meet the

provisions of Regulatory Guide 1.62. The CAT inspection team believed

that the manual initiation circuitry for the LPCI was deficient in that

it did not start and assure correct valve position for certain LPCI auxil-s'

iary systems, and in that the RBCLCW system did not contain any system

level manual' initiation. This was characterized as a Severity Level IV

violation. The matter was referred to NRR for disposition. The Staff

agreed that this apparent violation involved a disagreement at a " fine

level of detail in one particular area" of Regulatory Guide 1.62, and

not a QA failure of LILCO to take the provisions of the regulatory guide

-into account (Findings K-962, 963).

|
The third apparent violation reported by the CAT inspectors involved

L the observation that one of the struts for a pipe support in the RBCLCW

system was a least five and one-half degrees out of vertical alignment,

in excess of the design tolerance of four degrees. This was perceived

to be a violation of 10 C.F.R. Part 50, Appendix B, Criterion II, and

was labeled a Severity Level V violation. The violation was corrected

prior to completion of the inspection (Finding K-964).
1,

!-

__-_____-__:_--_____-. _ - _ _ _ _

.
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The fourth CAT violation involved the observation of fire hazards

in the fuel oil transfer room 1d in the emergency diesel generator

rooms, and the accumulation of excess material and dirt in the screen

well pump house. These conditions were seen as examples of inadequate

b4usekeeping and fire protection and were cited as apparent violations

of 10 C.F.R. Part 50, Appendix B, Criterion V, and of established clean-

liness procedures. They were given a Severity Level V classification.

The' conditions observed were corrected prior to completion of the inspec-

tion (Finding K-966).

The other items from the CAT inspection, i.e., eight deviations,

four areas of QA weakness, and six unresolved items, were also discussed

during the hearing. Appropriate action was or will be taken on each of

these items (Findings K-967 through 980).

In Mr. Hubbard's view, the asserted breakdowns at Shoreham cast sub-

stantial doubt on the safe design and construction of Shoreham though he

agreed that under his definition of breakdown every plant in the country

has had QA breakdowns " literally by the tens or hundreds." Mr. Hubbard

also stated his belief that the NRC concurred in his belief that every

plant in the country has had QA' breakdowns using Mr. Hubbard's definition

of the term. Staff witnesses did not agree with Mr. Hubbard's character-

ization of the results of the Shoreham CAT inspection. The Staff wit-

nesses stated that they did not believe that any nf the 43 items listed

by Mr. Hubbard in his testimony are quality assurance / quality control
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breakdowns. The only items for which LILCO was cited for violation by

the NRC Staff were the four items listed in Appendix A to the CAT Inspec-

tion. None of these violations was more severe than Severity Level IV

and thus none of them corresponded to a "QA breakdown" as defined by the

Commissian's regulations at 10 C.F.R. Part 2, Appendix C, which are con-

fined to Severity Level II and I events. The Staff disagreed with

Mr. Hubbard's characterizations of items cited in the CAT report as "QA

breakdowns" (Findings K-981 through 984).

Mr. Hubbard, on questioning by the Board, agreed that his factual

knowledge base generally started with the facts found by the Staff in the

CAT inspection, and he had no factual information that would have led him

to doubt the Staff's findings. Tr. 15,642 (Hubbard). By contrast, the

discussion of the significance of CAT findings in the questioning of Staff

witnesses is rife with reference to technical circumstances including

design features, stage of construction, and the like, indicating that

quality assurance judgments cannot be made in a vacuum (Finding K-985).

d. NRC Design Review

'The County's consultant, Mr. Hubbard, expressed the opinion that

the problems with I&E's program for inspection of vendors and architect

engineers are two-fold. First, I&E does not inspect frequently enough

and,'second, I&E primarily looks at implementation procedures rather

than actual calculations or implementation (Finding K-991).
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The Staff reviewed their inspection program for vendors and archi-

tectural engineers. I&E Region IV does the inspectiot.s of GE and SWEC.

In the course of these inspections, the inspectors review audits per-

formed, for example, by SWEC's Boston office. These reviews are per-

formed several times yearly and the inspection results are provided to

and reviewed by Region I (Findings K-995, 996).

In the design area, I&E also monitors and audits the Engineering and

Design Coordination Reports (E&DCRs). Details of this I&E effort were

also provided (Findings K-997, 998). See also Section b). above.

Judgments as to emphasis and scope of the NRC inspection program are

matters of professional opinion. The County has failed to demonstrate

that the I&E inspection program does not meet Commission requirements.

e. Statistics

The County believes that NRC's I&E program should provide verifica-

tion that systems, structures and components (important to safety) are

designed, manufactured, installed and operated in strict accordance with

applicable QA/QC requirements (Finding K-1020).

The County also believes that the NRC Staff's expenditure of 7,000-

10,000 man hours on the project was not structured to allow for extrapola-

tion from the I&E data to conclude that the program had been effectively

. _ _ _ _ _ _ . _ _ __
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implemented. Mr. Hubbard testified that he is more concerned that the

I&E program focuses almost entirely on safety-related activities. Accord-

ingly, he believes: 1) the scope of the program is too narrow, 2) the I&E

program is not based on random sampling, 3) the program does not use

statistical methodologies for extrapolation, and 4) the program might

have been adequate if the program scope were broadened and statistical

! methodologies utilized (Findings K-1025, 1029).

LILCO testified that its audit program does not audit 100 percent of

the QA items and records but that the program audits a sample of items to

develop conclusions about the overall effectiveness of the QA/QC program.
t

In LILCO's view statistical sampling techniques are not appropriate with

respect to an audit program. Under LILCO's auditing methods, audit find-

ings or observations are based on judgment sampling techniques (Findings

K-1030, 1031).

Tre Staff, like LILCO, believes that the use of such statistical

methodology (as proposed by County) is not required. The Staff does not
,

use statistical methods for selecting samples for audit or inspection

(Finding K-1035).

The Board notes that there were some semantic difficulties among the

parties on this subject since judgment sampling also is an accepted tech-

nique in the field of statistics. In any event the Board agrees that-

LILCO and Staff methods are appropriate and clearly meet the Commission's

requirements.

- - - -, .,
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f. RAT (Readiness Assessment Team) Inspection
.

- 1) . Introduction

On January 10-15, 1983, NRC I&E Region I conducted a special un-

--announced Readiness Assessment Team (RAT) inspection of Shoreham in the

areas of construction, preoperational testing, operations, plant opera-

' tional staffing, NRC Staff bulletins and circulars, organizational inter-
,

faces, facility tours, housekeeping, physical condition of the plant and

LILCO's action on previous inspection findings. Daily tours of the plant

were conducted during the inspection. The purpose of the inspection was

to ' determine the. operational' readiness- status for Shoreham. The RAT in-

spection, involving 465 inspector hours on-site, was conducted by eight'

NRC-inspectors, the NRR Project Manager and IE managers. Following this~

inspection, the Staff concluded that a number of areas required resolu-

tion by-LILC0 before it could be determined whether Shoreham is ready for

an operating license (Findings K-1038, 1039).

Based on the RAT inspection, four Severity Level IV violations' and

unacceptable housekeeping conditions were identified (Finding K-1045).

LILCO's response to the RAT inspection report had not been reviewed

by.the' Staff at the' time of the hearing. Therefore~, no evidence ~was pre-
.

sented by the Staff regarding the response.'(Finding K-1046).'

s
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2). LILCO Reliance on the QA/QC Final Inspection
Program to Identify Construction Deficiencies

The Staff's inspection of the construction areas indicated that addi-

tional LILCO attention is needed in the area of final system inspections.

Their concerns relate, in part, to the RAT inspection findings and the

fact that construction discrepancies were identified even though items

or components had been final inspected and accepted by the Shoreham QA/QC

program (Findings K-1047, 1048).

High rejection rates by FQC were a concern to the Staff in that the

Staff believed that the construction items coming over for acceptance

'should receive attention on the front end, and that LILCO should not rely

so heavily? on the final inspections to catch everything (Finding K-1050).

Because of these concerns, LILCO agreed to initiate certain measures

to improve:the quality and effectiveness of both construction activities

and FQC final inspections. For example, there is to be FQA re-inspection

of a sample of FQC inspected components. Two discrepancies identified by

FQA at the time of the hearing have led Staff to decide that it will

. evaluate further the FQC final inspection program (Findings K-1046, 1052).

After the RAT inspection, it was still the opinion of the NRC Senior

-| Resident Inspector at-Shoreham that there have been no programmatic QA

breakdowns (Finding K-1062).

_ - - - _ - _ _ _ -__ _ __ _ - - _ . - . _ _ _ _ _ _
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3). Violation A'- Control Rod Drive Piping Supports,

Pipe Hangers, and Cable Tray Supports

The Staff cited LILCO for a Severity IV violation for failure to

provide adequate verification of completed construction in the areas of

Control Rod Drive (CRD) piping supports, pipe hangers, and cable tray

supports. These three areas all involved completed construction that was

not in conformance with the drawings. The construction had been final

inspected and accepted by QC prior to the RAT inspection (Findings K-1064,

1066).

The first area, CRD piping supports, involved welds which were com-

pleted with fitup gaps even though the design drawings did not specify a

gap. Though there was some ambiguity of opinion regarding_whether fitup

gaps are allowable, it seemed clear to Staff that.the weld involved did

not meet design drawing requirements. Corrective action involves 100 per-

cent re-inspection of all similar and related pipe support welds (Findings

i 1066 through 1072).
.

| The second area, RHR pipe hangers, refers, in part, to a situation

where two bolts specified to be " hand tight" required a significant amount-

of force to remove. Investigation revealed that it was likely that part-

-of the reason for the problem was oxidation. The Staff thought this

explanation to be plausible. In any event, an engineering review showed

that the support would still have functioned properly even though more
,

than " hand tight" (Findings K-1073 through 1076).
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Also discovered in certain RHR pipe hangers was a condition in which

there was not full contact between the lugs welded to the pipe and the

pipe clamps supporting that pipe. Though the situation is acceptable

from an engineering evaluation viewpoint, the situation did not meet the

specifications and represents an inspector error. All similar supports

are being reinspected (Findings K-1077 through 1079).

The final area of Violation A resulted from the Staff's inspection

of nine cable tray supports which had received final QC inspection. Four

of these cable tray supports did not conform to the applicable drawings.

The discrepancies were in the location or orientation of certain braces.

Appropriate action was being taken to bring construction in conformance

with design (Findings K-1083 through 1105).

4). Violation D

Three non-conforming conditions in the "A" diesel generator turbo-

charger support installation comprised Violation D. Specifically, the

conditions were: 1) an unsatisfactory weld, 2) use of an unqualified

welding technique, and 3) bolting installation at variance with AISC Code.

These conditions had been final inspected and accepted by OQA at the time

of the RAT inspection. Corrective action was taken by LILCO, but the
.

Staff was not willing to Geaw any conclusions with respect to the overall

adequacy of the 0QA inspection program since it had not completed its

review of LILCO's response to Violation D (Findings K-1108 through 1120).
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,

5). Violation B

During the RAT inspection, the cold set conditions of several spring

hangers were inspected. Two hangers were found not to have been adjusted,

though the plant Master Punch List (MPL) indicated otherwise. LILCO sub-

sequently established an additional program to control and document the

cold set conditions of hangers. The Staff believes from its' initial

review that it has received the additional commitments it looked for

(Findings K-1119 through 1123).

6). Violation C

This violation involved administrative controls, including control

of work on safety related items following FQC inspections. As a result

of this violation, LILCO FQC has initiated a tagging procedure that

requires the tagging of structural items which have received FQC inspec-

tions. The NRC witness stated that this response probably would be

acceptable (Findings K-1124 through 1127).

7). Plant Housekeeping

At the time of the RAT inspection, the Staff determined that plant

housekeeping was still not acceptable. See also Section II.K.7.f). above.

'This was indicated by free-standing water, problems with corrosion, accu-

mulated trash and litter, debris in cable trays and on top of equipment

_
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and an "overall prevalent attitude among site personnel of inattention

I to housekeeping." LILCO's view was that it is more efficient to postpone

final cleanup until the remaining construction activity is closer to

completion. The Staff disagreed and issued Confirmatory Action Letter-

83-01 to obtain prompt and effective corrective action. The Staff's view
:

is that assuming LILCO's programs stay on track, thers is no need for <
,

;

any additional LILCO attention (Findings K-1134 through 1136).

,

g. Important to Safety !i

i
;

The. County's consultant, Mr. Hubbard, testified that LILCO should
4

identify components and structures which are covered by the QA program,

not just those which are safety-related. In his opinion, the "important

f= to safety" category should be listed, too. Mr. Hubbard did agree that

LILCO has'some QA requirements for nonsafety-related equipment, compo-

{_ .nents,_and structures (Findings K-1137 through 1143),

i
!

In-response to Board questioning on this subject as it related to

| _E&DCRs, Staff witness Higgins stated that the system is used for.both

i _ safety-related and nonsafety-related items, but that the' degree of

attention to changes is quite a bit different for the latter category.

One difference is that Appendix B does not apply if the item is'not
i

safety-related. During pre-operational testing and operations,.the I&E

inspection program takes _into account some nonsafety-related items,

F

(Findirgjs K-1145 through 1149).

;

.. .- ._ , . . _ . _ - _ . , _ , - _ . _ . . . _ _ _ _,_,_._~._ -. , _ . _ . - , . . - _ , _ . - - . . . . . - -
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For further discussion on the general question of safety-related vs.

important to safety, see Section II-J (Contention 78) of this Opinion.

h. Number of I&E Violations

For the years 1975-81, Shoreham averaged 7.3 noncompliances (to regu-

latory , requirements) per year. In 1982, however, there were 16 violations.

Because of this increase, the Staff met with LILCO management to express

its concern about this upward trend. The Staff +.estified that in the

last one or two years before plant operation, the number of violations

tends to increase (Findings K-1150 through 1156).

i. The Staff's Inspection Program

Contentions 14 and 15 both challenge the sufficiency of the NRC's

I&E inspection program. Contention 14 asserts the program itself is

inadequate because (1) it has failed to require the Applicant to initiate

corrective actions to resolve the " root causes" of the problems identi-

fied; (2) the audit review process is inadequate as shown by lack of

timely identification of quality deficiencies at other nuclear facil-

ities; and (3) the' program has failed to use baseline criteria against

which to measure quantitatively the Shoreham QA program. Contention 15

asserts the need for a full physical inspection of Shoreham due to the

inadequacies of both the NRC inspection program and the Applicant's QA

program (Finding K-1164).
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The Staff addressed the issue of required corrective action in its

direct testimony. The inspection program requires that root causes be

corrected since the Applicant is required to describe corrective actions

taken to avoid further violations (Finding K-1165).

The NRC inspection program is designed to verify that the Applicant's

QA/QC program is being effectively implemented. The NRC requires the

licensee and each of its contractors to have effective QA programs. The

audit sampling program conducted by the NRC resident inspector at Shoreham,

did not indicate lapses, breakdowns, or inconsistencies in the Applicant's

QA system (Findings K-1166, 1167).

The results of the NRC's routine inspection program, including the

CAT inspection, Inspection Report 82-04, and the RAT inspection, Inspec-

tion Report 83-02, provide assurance of compliance with NRC requirements
.

and licensee commitments. There is no evidence in the record to show

that either the inadequacies discovered at Diablo Canyon, Zimmer, Midland

1 and South Texas, or the statements by NRC Chairman Palladino that were

relied on by the County are applicable to Shoreham (Findings K-1169,1170).

i The final concern raised by the County in these contentions is that

the audit programs of the NRC and the Applicant do not employ statistical

methodology. In this regard, it rSould be noted that there are no quanti-

tative measures to assure that the NRC and Applicant audits can be corre-

lated statistically. However, the NRC inspection program is independent
,

t

f
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of the Applicant's audits and independently determines if the licensee

and contractor QA programs are properly implemented. The Staff also

noted that sound technical judgement is more significant to determining

the effectiveness of a quality assurance program, rather than an arith-

metic summary of positive and negative findings (Finding K-1171).

j. Final Safety Analysis Report (FSAR) Conformance

According to the Staff, the FSAR is predominantly a licensing docu-

ment, rather than a design document. The Staff views the FSAR as a commit-

ment by the licensee, though the Staff concedes that there is a hierarchy

of details in the FSAR, some of which can be changed without prior NRC

approval. The Staff notes that finding differences in detail between a ' '

plant and an FSAR is a common occurrence, and not unique to Shoreham

(Findings K-1172, 1174).

The FSAR deviations noted in the CAT inspection report were not

violations of NRC regulations. Rather, in this context, a deviation is

a failure to meet a non-legally binding requirement (Finoing K-1175).

Although LILCO disagreed with the characterization of deviations

from FSAR descriptive detail as being failures to meet FSAR requirements,

LILCO agrees with the desirability of an accurate FSAR. LILCO intends

to maintain accuracy at the lowest level of descriptive detail, and does

not anticipate any ongoing disagreement with the Staff (Finding K-1176).

l>

a - *M
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The Shoreham Plant Configuration Review (SPCR) program is adequate

to assure the level of agreement between the FSAR and the as-built plant

desired by I&E. The I&E inspectors will continue to follow up the program

to verify this is achieved (Finding K-1181).

In summary, we find no basis for the County's contention that the

Staff's I&E program has not adequately verified LILCO's QA program for

Shoreham.

9. TORREY PINES

a. Introduction

In the spring of 1982, LILCO contracted with the engineering firm

I of Torrey Pines Technology to perform an independent verification of the

adequacy of Shoreham's construction and the Quality Assurance program

for the construction phase. The independent verification was commis-

sionad by LILCO to allay concerns of Suffolk County officials and the

public regarding the safety of Shoreham. This was done though neither

the NRC regulations nor the NRC Staff required the inspection. Torrey

Pines personnel arrived at the site on June 1, 1982, and remained until

October 7, 1982. Over 90 Torrey Pines personnel worked more than 35,000

man-hours at a cost to LILCO of $2.8 million. The Torrey Pines Final

Report was issued on October 30, 1982 (Findings K-1183, 1184).

__ . __ _ - . _ _ . _ . . ~ - . . . . _ . -__ ~ _ _ _
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Torrey Pines is a division of GA Technologies, Inc. GA Technologies

has been actively engaged in the nuclear power industry since 1955. It

is one of the largest privately owned centers for diversified energy

research, development and engineering in the world. Its staff has an

extensive background in the nuclear field and has conducted verifications

at the San Onofre 2 and 3, Palo Verde, Waterford, Fort St. Vrain, and

Susquehanna nuclear power stations. The County's consultant Mr. Hubbard

agreed that Torrey Pines was " technically qualified and had integrity as

a professional organization" (Findings K-1186 through 1190).

Independence between Torrey Pines and the organizations involved in

Shoreham was confirmed before the verification was conducted. In addition

to institutional independence, LILCO and Torrey Pines ascertained that the

Torrey Pines personnel who would work on the project had never been

involved with the design or construction of Shoreham and did not have

any individual financial interest in LILCO (Findings K-1191, 1192).

See also, (Findings K-1241 through 1246).

Torrey Pines focused on the construction of Shoreham and the Quality

Assurance program for construction. Tiie entire construction control

process was reviewed, as well as a broad selection of documents and hard-

ware associated with implementation of the process. Emphasis on the

physical inspection portion of Torrey Pines' verification was on 37

safety-related systems. The main criterion-in the selection of these

systems was that they were all important to achieving cold shutdown of

< _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _
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the reactor. The County's consultant, Mr. Hubbard, was quoted as saying

that the scope of the program as reflected by viewgraphs he had seen (at

the time of initial planning for the study) "was the most comprehensive

program he had ever seen developed for construction verification" (Find-

ings K-1193, 1194, 1195, 1196).

In his prefiled testimony, however, he later testified that the

Torrey Pines review of the construction process was improperly limited or

restricted in three important areas: equipment "important to safety;"

electrical equipment; and QA/QC programs. Hubbard and Samaniego, ff.

Tr. 19,068, at 7.

b. Methodology
-

Torrey Pines adapted for use at Shoreham the methodology that it

had developed for the San Onofre seismic design review. The independent

verification was organized around six discrete " tasks." Task A involved

a 100 percent review of the construction control process. In Task B,

Torrey Pines reviewed the quality assurance documentation generated

pursuant to the procedures covered under Task A with respect to a number

of components selected from the structures, systems and components that

were physically inspected under the next task. Task C was the physical

walkdown of the plant. Task D involved actual testing of large-bore

pipe welds and the primary containment concrete strength, as well as

witnessing the pressure test of the primary containment. Under Task E,
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Torrey Pines reviewed Certified Material Test Reports and the results of

preoperational tests performed by LILCO. Task F involved the processing

of the data collected pursuant to Tasks A through E. Details of each

task were provided during the hearing (Findings K-1205 through 1234).

Under Task F, Torrey Pines recorded all perceived discrepancies

on Discrepancy Reports (OR). In this context, a discrepancy is any

difference between an observed condition and a required condition.

Further, discrepancies determined to have possible safety impact wer.s

recorded on Potential Finding Reports (PFRs) (Finding K-1228).

Of 371 DRs which were prepared, approximately 100 were invalidated

when reviewed for accuracy. The remaining DRs were then considered in i
i
'

light of their potential safety significance; those presenting any

possible safety concern resulted in the generation of a PFR. This

process yielded 120 PFRs (Findings K-1228 through 1230).

Further review of the PFRs resulted in invalidation of 69 of them

because they were not a potential safety concern or that the basis was

inaccurate or incomplete. This left 51 valid PFRs (Finding K-1231).

These 51 valid PFRs were further classified as either findings or obser-

vations under the following guidelines:

Finding - A deviation that could result in a substantial safety

hazard, or in which there was an indication of a repetitive or generic

deviation that could create a substantial safety hazard.
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Observation - Those PFRs which do not meet the criteria for a

Finding.

After this sorting, the GA Technologies Finding Review Committee

classified 19 as Findings and 32 as Observations (Finding K-1231).

c. Comments on Statistical Methodology

In its prefiled testimony, the County criticized Torrey Pines for

its decision to rely upon engineering judgment rather than statistical

methodology in the selection of structures, systems and components that

were inspected during the independent verification (Finding K-1235).

The record establishes that Torrey Pines, both on its own and at

the request of LILCO, expressly considered and rejected the applicability

of statistical methodology in its independent verification of Shoreham.

This decision was based not only on Torrey Pines' experience in its San

Onofre and Palo Verde verifications, but also upon Torrey Pines' engineer-

ing judgment that for a number of reasons it would have been inappropriate

to utilize statistical sampling methodology. As Mr. Johnson testified,

GA Technologies, which employs professional statisticians, has evaluated

the applicability and cost effectiveness of applying statistical methods

to an independent construction verification of a nuclear power plant and

has been unable to identify a cost effective way of doing so. The statis-

ticians within GA Technologies whom Mr. Johnson consulted were both

- _ _ _ _ _ _ - - - _ _ _ - _ - _ - _ _ _ _ _ _ _ _ _ _ _ . __-___ ______-_______- -__-_ _ ___- - _-___-____-__-_-___-_ _ _ _ -_
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familiar with the general field of statistics and were involved in proba-

bilistic risk assessments. There are no accepted methods or accepted

ground rules upon which to apply statistical methodology in this context.

The difficulties lie in the identification of homogeneous populations,

the identification of what will be considered a failure, and the identi-

fication of what will be considered acceptable reliability and an accept-
'

able confidence level (Finding K-1236).

As Mr. Johnson explained, there has been no application of statistical

methodology to a problem as diverse anu complex as the verification of

construction of a nuclear power station. Even the County's statistician,

Dr. Samaniego, apparently conceded that the usefulness of statistical

sampling methodology decreases in proportion to a reduction of the size

of the population that one is sampling, although he nonetheless thought

the difficulty of limited homogeneity among components in a nuclear power

plant could be resolved by a process of stratification (Finding K-1237).

The Commission's Quality Assurance Criteria, 10 C.F.R. Part 50,

Appendix B, do not require the use of statistical sampling methodology.

Moreover, throughout the nuclear power industry, it is not the practice

to utilize statistical methodology in quality assurance auditing

programs (Finding K-1238).

Dr. Samaniego, although well qualified as a statistician, candidly

acknowledged that he had no experience or expertise in the nuclear power

industry. Indeed, Dr. Samaniego's deposition confirms that:
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(a) He has no general knowledge of nuclear power plants generally

or Shoreham in particular;

(b) He has never studied, reviewed, designed, attempted to design,

or had any personal experience with a statistically based

methodology for measuring or verifying the effectiveness of a

quality assurance program or the adequacy of the construction

process for a nuclear power station; and

(c) He does not know whether anyone else has developed or imple-

mented a methodology for measuring or verifying the effective-

ness of the quality assurance program or the adequacy of the

E construction process for a nuclear power station using statis-

tical methodology.

Dr. Samaniego's conclusions regarding the inadequacies of Torrey Pines'

methodology, as expressed in the County's prefiled testimony, were based

upon only slight familiarity with Torrey Pines' inspection of Shoreham

and'its final report (Finding K-1239).

Perhaps most indicative of Dr. Samaniego's readiness to require the

use of statistical methodology in areas in which he had.no practical

-expecience is his testimony-that, based on only his extremely limited

; familiarity with_ Criterion XVIII of Appendix B, he interpreted this.

criterion to require the use_of statistical methods in quality assurance
~

auditing programs (Finding K-1240).
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Criterion XVIII, Audits, states that audits shall be carried out,

but makes no reference, implicitly or explicity, to the use of statistical

methods.

d. Results

Of the 19 Findings which resulted from Torrey Pines' review, 13 were

characterized as documentation deviations that would probably require only

amending the pertinent documentation, while 6 were hardware deviations

that would probably require actual physical modifications. In the opinion

of Mr. Johnson of Torrey Pines, "the risk of significant safety degradation

was quite remote for any of the Findings." Similarly, Mr. Novarro of LILCO

testifi M that none of these Findings posed safety concerns (Finding K-1249).
f

All Potential Finding Reports issued by Torrey Pines were reviewed

by LILCO and contractor personnel. In addition, those discrepancies

identified by Torrey Pines but not converted into PFRs were separately

reviewed by LILCO and contractor personnel. No items of substantial

safety significance were identified in these reviews. LILCO and contrac-

tor personnel have not deemed it necessary to implement any hardware

modifications as a result of the potential findings and discrepancies

(Finding K-1250).

In its evaluation of the discrepant conditions discovered in the

inspection, Torrey Pines considered whether trends existed and concluded

that no significant trends were present (Finding K-1251).
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F
4

Torrey Pines concluded as follows with respect to the Quality

Assurance Program:

; The small number of discrepancies identified, the very
; small number of potential safety concerns identified, the lack

of trends in the discrepancies or safety-related concerns, and
j the availability of QA documentation on the col.struction activ-
! ity from the beginning of the project demonstrat[e] that the
. QA program has been effectively applied over the duration of
i the project and that the resultant safety-related plant hard-

ware meets construction requirements of the design documents.
.

....

Based on the data reviewed during.this independent con-
struction verification effort, the QA program for construction+

of safety-related equipment at the Shoreham Nuclear Power
Station is judged satisfactory. *

T

| (Finding K-1252.)

!

Torrey Pines reached the following additional conclusions with

; ' respect to the adequacy of Shoreham's construction:

(1) LILCO and SWEC each have, and have had, construction control
procedures in place during the construction activity. The'

procedures were reviewed in detail and were judged adequate to
provide a reasonable and required QA program for the construc-

' tion. It is concluded that the procedures in effect for the
entire life of'the construction activity are adequate and can
be reasonably expected to produce adequate nuclear safety-
related systems and hardware.

(2) The review of implementation of the construction control
system indicated that the system was effectively implemented
over the duration of the construction activity.

(3) Results of the extensive inspections performed on actual
plant hardware as well as review of large-bore ASME Code pip-

e ing material certifications and available preoperational test

,

_ _ _ _ - - _ _ _ _ _ . _ _ . . - _ _ _ _ _ _ _ - _ _ _ _
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results on plant systems indicate that the implementation of
the construction control program has resulted in adequate
construction of nuclear safety systems and components in the
Shoreham plant.

. .. .

Since an adequate construction system existed, since the
system was implemented, and since it will result in satis-
factory construction of all nuclear safety-related features
inspected when planned actions are completed, the construc-
tion of the Shoreham Nuclear Power Station is judged to
meet the construction requirements of the design documents
obtained from LILCO.

(Finding K-1253.)

Based upon Torrey Pines' conclusions that the construction control

process was appropriate and that it actually functioned, Torrey Pines

believes its conclusions are applicable to the entire construction of

safety-related structures, systems and components at Shoreham. In Torrey

Pines' judgment, the significance of the Findings was "rather small," both

quantitatively and qualitatively (Finding K-1254).

In response to Torrey Pines' Findings, LILCO developed specific

Corrective Action Plans (CAPS) that will be implemented prior to fuel

load and that will resolve the disc epant conditions underlying each of
'

the Findings (Finding K-1255).

We note, in conclusion, that the Torrey Pines study was designed to

be a study of the construction control process. It was designed to look

at important parts of this process in a logically consistent way, focusing

,.
. . . .. .
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on matters judged to be representative and important for protection of

public health and safety. We make no statistical inference from the

results of this study. We simply note that nothing resulting from this

study detracts from our opinion that LILCO and the Staff have satisfied

Commission requirements with respect to Quality Assurance and Quality

Control.

.

.

. . . . . ... .

.
.

-
,
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III. FINDINGS OF FACT

III-A. WATER HAMMER

(Suffolk County Contention 4)

A-1. Suffolk County Contention 4 reads as follows:

Suffolk County contends that Long Island Lighting
Company (LILCO) has not demonstrated adequate assur-
ance of the operability of safety-related piping to
prevent or withstand the effects of water hammer
because LILCO has not considered the start-up experi-
ence at similar BWR plants. Therefore, Shoreham
safety-related piping (e.g., ECCS, Reactor Decay Heat
Removal Systems) does not meet 10 C.F.R. 50, Appen-
dix A, GDC 1, 31, and 46.

A-2. LILCO, the NRC Staff and Suffolk County testified onethis con-

tention. .LILCO presented testimony of Raymond E. Fortier, Lead Power

Enoineer, Stone and Webster Engineering Corporation, and Richard A. Hill,

FortierManager, Systems Evaluation Programs, General Electric Company.

and Hill, ff. Tr. 1935.35 Mr. Marvin W. Hodges, a Section Leader in the

Division of Systems Integration, testified for the NRC Staff. Hodges, ff.

35In response to the Board's request, ge,Tr. 2681-83, Messrs. Johnny J.
Kreps and Jack A. Notaro, on behalf of LILCO, submitted supplemental
written testimony on Water Hammer Procedures and Training, which was
admitted into the record. LILCO Ex. 45, ff. Tr. 15,506. As a result
of stipulation between all the parties, neither Mr. Kreps nor Mr. Notaro

The NRC Staff did notappeared at the hearing or were cross-examined.
wish to cross-examine Messrs. Kreps and Notaro, Tr. 10,215-16, and did
not submit supplemental testimony on procedures and training.

: - - - . - - - - _..
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Tr. 1940. Suffolk County presented testimony of Marc W. Goldsmith,

President of Energy Research Group, Inc. Goldsmith, ff. Tr. 2381.36

A-3. The term " water hammer" is engineering jargon usually denoting

the sudden change in the pressure of a fluid in a closed conduit caused

by a change in the fluid velocity. The pressure changes create loads on

piping and components (valves, instruments, etc.). Goldsmith, ff.

Tr. 2381, at 3; Fortier and Hill, ff. Tr.1935, at 3; Quadrex Report, SC

Ex. 2, ff. Tr. 2149, at 1-1. However, a broader definition also was'

used in this proceeding, as put forth by the NRC Staff, that included

tiansients involving steam (steam hammer) and two phase flow (e.g. , water

entrainment in steam lines, steam bubble collapse) in addition to the

classical water hammer transients, such as those involving valve closure

and pump start-up in solid water systems. Hodges, ff. Tr. 1940, at 2.

A-4. There is extensive experience concerning water hammer and its |

effects on piping systems both in nuclear and nonnuclear applications.

Fortier and Hill, ff. Tr. 1935, at 2. Between 1971 and 1978 there were

approximately 100 reported incidents of water hammers in light water

nuclear reactors. More than half of these water hammer events occurred

36Following a discovery ruling by the Board requiring the NRC Staff to
provide to the parties the draft Quadrex Report (Evaluation of Water
Hammer Events in Light Water Reactor Plants), the parties were given the
opportunity to file additional written testimony discussing the draft
report. Tr. 651-654. The County did so via Mr. Goldsmith's Addendum.
While LILCO and the Staff did not submit supplemental testimony on this
subject, their witnesses discussed the draft report at length during
their cross-examination. E.g., Tr. 2252-55 (Hodges); Tr. 2335-B to -E,
2342-47 (Fortier).

- _ _ _ _ _ _ _ - _ - _ _ _ _
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at BWRs. Water hammer (or steam hammer) events in BWRs can involve the

residual heat removal system, emergency core cooling system, containment

spray system, service water and feedwater systems, and steam lines.

Several incidents have resulted in piping and valve damage. Goldsmith,

ff. Tr. 2381, at 3.'

.i

A-5. Water hammer e/ents are potentially serious. They can have

impacts in addition to rendering a system inoperable for a short time.

Tr. 2399-400 (Goldsmith). Water hammer events can contribute to pipe

fatigue. Tr. 2368 (Fortier); Tr. 2399 (Goldsmith). In addition, if

water hammer events are not avoided, increased maintenance and/or testing

may be required, which may result in increased radiation doses to workers.

Tr. 2399-400 (Goldsmith).

1. PREVENTION AND MITIGATION OF WATER HAMMER EVENTS AT SHOREHAM

4

A-6. There are various means of preventing and mitigating water

hammer, including: system design to preclude water hammer; stress anal-

ysis to assure that systems can accommodate water hammer loads; operating

procedures to assure proper implementation of design; operator training,

to assure operators understand water hammer events; and testing to verify

the design, analyses, procedures, and training. Tr. 2338-39 (Fortier);

Tr. 2352-53 (Hodges).

a

_ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ . _ . _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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A-7. The design of Shoreham piping prevents or minimizes the effects

of water hammer by: (a) Having all steam line piping provide for con-

tinuous draining to preclude the formation of water pockets. ' ortier and

Hfil, ff. Tr. 1935, at 5; Tr. 2054 (Hodges); (b) Utilizing pipe suppres-
-

sors in safety-related piping systems. Fortier and Hill, ff. Tr. 1935,

at 5; Tr. 2027-2034, 2040 (Fortier); (c) Using slow opening / closing elec-

tric motor operators to open and close automatic valves. Fortier and

Hill, ff. Tr. 1935, at 5; Tr. 2165-68 (Fortier); Tr. 2170-72 (Hodges);

(d) Including high point vents in water-filled lines to allow system

venting to eliminate the formation of air pockets. Fortier and Hill, ff.

Tr. 1935, at 5; Tr. 2196-97 (Fortier); Tr. 2201, 2253-55, 2262-66

(Hodges); (e) Using vacuum breakers. Fortier and Hill, ff. Tr. 1935, at

5; Tr. 2024 (Fortier); (f) Using bypass valves to allow slow start-up.

Tr. 2019-2021 (Fortier).

A-8. In addition to these general design practices, the Shoreham

design has various special systems to insure against water hammer. Among

these systems is an ECCS loop-level fill system for low pressure core

injection (LPCI), including portions of the residual heat removal (RHR),

core spray (CS), and high pressure core injection (HPCI) systems. Fortier

and Hill, ff. Tr.1935, at 6; Tr. 2022 (Fortier). These loop-level fill

systems preclude the occurrence of water hammer by operating continuously

to maintain filled and pressurized water lines. They are electronically

monitored by an alarm which will alert operators to malfunctions. There

is periodic high point venting to ensure that the system design function

- _ - _ _ - - _ _ - _ _ _ _ _ - - - _ -
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is satisfied. Fortier and Hill, Tr.1935, at 6; Tr. 2051, 2253-55

(Hodges).

A-9. Another system which has been added at Shoreham to mitigate

water hammer is the HPCI turbine steam supply preheating system which

maintains the turbine supply piping at elevated temperatures. Such

higher temperatures will reduce condensation so that water hammer is

minimized during rapid start-up. Fortier and Hill, ff. Tr. 1935, at 7;

Tr. 2022-23 (Fortier).

A-10. A stress analysis of the overall piping system at Shoreham

was performed which addressed the combination of loads, including the

dynamic effects of water hammer. Computer modeling at Shoreham has been

incorporated into this analysis and has been used as a basis for designing
,

s

a support system within the allowable ASME III Code limits. Fortier and

Hill, ff. Tr.1935, at 7-9; Tr.1954-62 (Fortier); Tr. 1969-71 (Hill).

A-11. Roughly one-half of the BWR water hammer events that have

been reported can be described as procedure related, according to the

data compilation by EG&G. SC Ex. 3.' (See Finding A-30).

A-12. Avoidance or reduction of water hammer events have been con-

sidered in developing proceduras for the Shoreham plant. Tr. 2303

(Fortier); Kreps and Notaro, ff. Tr. 15,505, at 1-3. A Joint Test Group

(JTG) has the overall responsibility for development, approval, and

implementation of preoperation test procedures and a Review of Operations

.

' ' '

__.-_.--.m_ _ _ _ _ _ _ _ _ _ _ . _ _ _
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Committee (ROC) serves these functions with respect to all other plant

procedures. The JTG and ROC assign engineers who are familiar with the

design of the systems to prepare the procedures and tc review and

incorporate relevant information from licensee event reports, vendor

service, and techaical information letters and reports from NSAC, INPO,

and EPRI. Kreps and Notaro, LILC0 Ex. 45, at 3-6.

A-13. Water hammer concerns and cautionary statements are not

repetitively spelled out in the Shoreham operating procedures. Tr. 2303

(Fortier). To do so would clutter up these proceoures and make them un-

duly lengthy. Tr. 2313 (Hill).

A-14. Water hammer is addressed in operator training by its inclu-

sicn in lectures and discussions in classroom training, by increasing

operator awareness of water hammer during system walkdown and procedures

training, by having operators participate in system preoperational and

start-up testing to gain water hammer experience,and familiarity, and by

disseminating information on water hammer experiences at other plants.

Kreps and Notaro, LILCO Ex. 45, at 7-8; Tr. 2339-40 (Fortier).

A-15. To confirm that Shoreham safety-related piping systems

function properly, preoperational and start-up tests will be performed at

Shoreham. These tests will provide verification that the piping and

piping restraints have been designed to withstand dynamic effects due to

valve closures, pump trips, and other operating modes associated with the

I
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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design operation transients. Fortier and Hill, ff. Tr. 1935, at 9-10;

Tr. 2059, 2061-62 (Hodges).

2. EXAMINATION OF WATER HAMMER EVENTS AT OTHER BWR PLANTS

During the litigation of this contention, several recent specific

water hammer events wera the subjects of cross-examination by Suffolk

County.

a. Millstone 1 Event

A-15. The EG&G Report describes a water hammer event (BWR Event

Item 58) which occurred on February 20, 1980 at the Millstone 1 unit

while it was operating at steady state 100 percent power. The event was

ascribed to a steam bubble collapse in the core spray piping caused by

seal leakage past the core spray injection valve and core spray check,
,

valve. SC Ex. 3, at 133; Tr. 2176-77 (Fortier).

A-16. The Stone and Webster witness testified that he had reviewed

the EG&G seport. He had discussed this particular item with people in

his group and discovered that there was awareness of this event. Tr.

2177-78 (Fortier). The General Electric witness testified that he had

reviewed the event prior to the issuance of the EG&G Report in the course

of the information flow from Millstone to General Electric and then back

out to the Shoreham plant. Tr. 2178-79 (Hill).

. - - -
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A-17. Staff witness Hodges had not had conversations with any LILCO

representative concerning the relevance to the design of the Shoreham

plant of the Millstone water hammer event, or the modifications in the

Millstone 1 keep-fill system resulting from that event. Tr. 2185, 2256

(Hodges). Staff witness Hodges was not familiar with the keep-fill system

at the Millstone 1 plant; therefore, he did not know whether it was the

same as the system at Shoreham. Tr. 2256 (Hodges). He had not inquired

to determine what modifications, if any, were made at the Millstone 1

plant following the water hammer event. Tr. 2256 (Hodges).

|
A-18. The Board finds the testimony demonstrates that the SWEC and

GE programs of monitoring industry experience have provided timely and

adequate feedback to the Shoreham project and that the NRC Staff involve-

ment has been limited to an audit role of the overall program. The Board

notes that, since the contention addresses " consideration of experience,"

the examination was focused on the degree of the witnesses' awareness of

the event and did not go to any details of the technical merit of the

Shoreham design and procedures to avoid or mitigate such an event during

the operation of Shoreham. Tr. 2177-85.

b. Brunswick Events

A-19. Suffolk Ccunty questioned the LILCO and NRC Staff witnesses

concerning their knowledge of two items, events numbered 19 and 29, in

the EG&G report, SC Ex. 3. Item 19 describes observed damage found dur-

ing. inspection of the HPCI injection line piping supports at Brunswick 1-

, .. .. ..
.

_ _ _ _ _ _ _ _ _ _ _ _ _
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on 3/28/81 and item 29 reports observed similar pipe support damage (HPCI

injection line) found at Brunswick 2 during an inspection that was a
.

'

.- 1

result of the Brunswick 1 observations. Both items 19 and 29, concerning

dama-|ed pipe supports, were " attributed to one or more water hammer events, ;

1

alth( egh no known or observed events have taken place." The Board finds

that the Suffolk County references to these items in the cross-examination

and proposed Findings as "the March, 1981 Brunswick 1 water hammer event"

are based only on the inference that water hammer events actually occurred,

even though pipe support damage was observed.

A-20. LILCO's witnesses were not aware of these observations at

Brunswick 1 and 2 and had no knowledge of any resulting modifications of

the keep-full systems at the Brunswick plants. Tr. 2226-28 (Fortier);

Tr. 2229 (Hill).

A-21. The Staff witness stated his belief that there would be some

benefit to finding out whether the keep-full systems at the Brunswick

plants are the same as those at Shoreham, and whether or not the reported

water hammer events indicate a failure of those systems. Tr. 2231-32

(Hodges). The Board finds that prior to litigation of this contention,

no efforts were made by the Staff or by LILCO to make this determination.

A-22. As a result of the Board's comments that the absence of

information on the Brunswick keep-full system modifications and its

possible relevance to the Shorehan design posed open questions for the

Board, LILCO witnesses talked with the engineering supervisor at Brunswick.
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f This discussion led to the Staff view that the Shoreham design is a more

complete Icep fill system than the original Brunswick design and the

observed pipe support damage at Brunswick, if caused by water hammer,

would not be expected at Shoreham. Tr. 2335-B-D (Fortier).

c. European BWR4 Event

A-23. SC consultant Goldsmith's testimony pointed to the example of

a European GE BWR Mark II plant similar to Shoreham that had experienced

water hammer damage during RHR system start-up operations. The water

hammer event damaged ten snubbers by either bending or partly releasing

them. Consequently, the second division of the RHR-LPCI was declared

inoperable. Goldsmith, ff. Tr. 2381, at 3. The commercial operation of

the reactor began in 1979, and the event occurred on February 14, 1980.

Tr. 2n71 (Hodges).

A-24. The NRC Staff had seen a report on this event. Tr. 2067

(Hooges). The witness had discussed it with GE. Tr. 2068, 2069 (Hodges).

The cause of this event was the same as the causes for a number of events

that have been observed in the United States. Tr. 2070 (Hodges). The

Staff inquiry "was primarily to see if they were aware of the event and

to get any feedback from them." Tr. 2074 (Hodges). The Staff view is

that such an event can be avoided by the use of keep-full systems, by the

use of vents, by procedures that require the testing of the vents to make

sure that the lines are vented. Tr. 2076 (Hodges). These features had

been discussed previously with LILCO. Tr. 2075 (Hodges).

_ _ _ _ _ _ _ _ _ _ _ - - - - _ _ _ _ _ _ _ _ _ _ i
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d. 1978 Event at Caorso

A-25. This event occurred in the Italian Caorso (GE) BWR in 1978.

It involved a water slug in the steam line of the RHR system that was

accelerated into a piping bend and broke a snubber holding the pipe.

Tr. 2000 (Hill).

A-26. This event report was distributed to people involved in the

Shoreham plant and was evaluated onsite by GE personnel. Part of the

problem at Caorso was in the inadequate slope of the steam lines and it

was determined that the Shoreham steam lines have a great enough slope to

ensure that they would not have the water accumulation as occurred at the

Caorso plant. Tr. 2000-01 (Hill).

3. GENERIC UNRESOLVED SAFETY ISSUE NO. A-1

A-27. In 1978, or a little earlier, the NRC Staff became concerned

with the number of Licensee Event Reports involving water hammer. The

Staff.was concerned because some cases of water hammer caused lailures of

snubbers and cracking in piping. NUREG-0582, " Water Hammer in Nuclear

Power Plants," July 1979, was written to address the problem of water

hammer. NUREG-0582 documents data that were available at that time from

Licensee Event Reports on water hammer, and made recommendations of things

that could be done to prevent or mitigate water hammer phenomena.

Tr. 2081-82 (Hodges).
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A-28. As stated in NUREG-0582, "The objectives of the [ Staff] review

were to identify the causes of water hammer events that could affect

reactor safety and to recommend further staff actions needed to reduce

the likelihood of such events." Goldsmith, ff. Tr. 2381, at 4.

A-29. After NUREG-0582 was issued, water hammer was iuentified as a

generic unresolved safety issue. Tr. 2081-82, 2122-23 (Hodges). The

generic consideration of water hammer by the Staff was incorporated into

Task Action Plan (" TAP") A-1, " Water Hammer." TAP A-1 is described in

NUREG-0371, " Approved Task Actions for Category A Generic Activities."

Work on this plan has included water hammer analyses, state-of-the-art

review, and a detailed review of water hammer events which have occurred

both prior to and after commercial operation for both boiling water and

pressurized water reactors. The water hammer event review originally

covered events up through 1978, but has been updated to the present.

Hodges, ff. Tr. 1980, at 2.

A-30. The April 1982 draft EG&G Report, pertinent excerpts of

which constitute Suffolk County Exhibit 3, is entitled " Compilation of

Data Concerning Known and Suspected Water Hammer Events in Nuclear Power

Plants." SC Ex. 3, ff. Tr. 2150 ("EG&G Report"). The final version was

issued in May 1982 as NUREG/CR-2059. The March 1982 draft Quadrex Report,

pertinent portions of which constitute Suffolk County Exhibit 2, is

entitled " Evaluation of Water Hammer Events - Light Water Reactor Plants."

SC Ex. 2, ff. Tr. 2149 ("Quadrex Report"). (The final version was issued

_ _ _ _ _ _ _
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in July 1982 as NUREG/CR-2781.) These reports will form a basis for Staff

efforts to resolve the generic water hammer issue. Tr. 2084 (Hodges).

A-31. The Staff has not yet formulated a complete resolution of the

generic water hammer issue in terms of policy. Tr. 2061 (Hodges). The

Staff's resolution of the issue probably will not be completed until the

fourth quarter of 1983. Tr. 2084 (Hodges).

A-32. The Staff expects that there will be some modifications made

in the Standard Review Plan and branch technical positions on water ham-

mer as a result of information contained in the Quadrex Report. Tr. 2310

(Hodges). Such modifications have not yet been made and their extent is-

uncertain. Tr. 2310 (Hodges). .

A-33. Even though the Staff view is that the systems presently

installed at Shoreham constitute the bulk of what may be required even-

tually, the Staff does not "want to be quite so bold at this point as to

say it is resolved and we will not do anything else." Tr. 2349 (Hodges).

The Staff position is quite clear that "we think they have done an

adequate job, and are protected while we continue this resolution of the

generic issue, but there may be additional recommendations (that) come out

of this generic issue and if there are, then.they will be required to

implement them" Tr. 2332 (Hodges). We agree with this Staff conclusion

and resolve this contention in LILCO's favor, without prejudice to some

additional measures being required after completion of the work on TAP A-1.

. . , -
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I

III-8. ECCS CORE SPRAY

(SC Contention 10)

I- B-1. By its Coptention 10:

Suffolk County contends that LILCO and the NRC Staff have not
adequately demonstrated that the Emergency Core Cooling System
(ECCS) for Shoreham meets the requirements of 10 C.F.R. S 50.46
and Appendix K with regard to core spray distribution and
counter current flow, as shown by the recent Japanese test data
described in BN-81-49.

B-2. LILCO's witness was Richard A. Hill, the manager of Systems

Evaluation Programs for the General Electric Company (GE). In that

capacity, Mr. Hill is responsible for GE's generic licensing programs to

resolve ECCS technical issues. Hili. ff. Tr. 2524, at 1-2; Tr. 2545
.

(Hill). Testifying for the Staff was Mr. Summer B. Sun, a Nuclear Engi-

neer in the Core Performance Branch of the Division of Systems Integra-

tion.- Mr. Sun's expertise is in the area of reactor core thermal

hydraulics. Sun, ff. Tr. 2527, at 1 and Professional Qualificatiens;

Tr. 2533-24 (Sun). Suffolk County presented no witnesses to support

its contention, and proceeded only th' rough cross-examination.

B-3. A GE Boilina Water Reactor (BWR) such as Shoreham has multiple

safety systems that provide water to cool the core in the event of a

Loss of Coolant Accident (LOCA). One of these systems is the low pres-~

sure core spray system (LPCS or core spray). It consists of two redun-

dant loops, each of which feeds several_thousand gallons of water per

minute to the top of the core in the event of a LOCA. The LPCS system
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is designed to prevent excessive fuel cladding heatup in the event the

core is uncovered by a LOCA. The LPCS cools the core in part by direct-

ing jets of water down into the fuel bundles from spray nozzles mounted'

on sparger rings located above and to the side of the reactor core. The

LPCS system is automatically triggered when there is a low reactor water

level and/or high drywell pressure. Water is supplied from the suppres-

sion pool. The system begins injecting water into the vessel only after

the reactor vessel pressure has been significantly reduced, and continues

to operate until it is manually stopped by the operator. Hill, ff.

|
Tr. 2524, at 2-3; Tr. 2542-43, (Hill); Tr. 2585-86 (Sun). '

B-4. The LPCS was designed to ensure direct uniform delivery.of

spray water across the top of the core, in an air environment. Subse-

quent Swedish tests in the mid-1970s showed that a single nozzle spray-

ing in a steam environment did not produce the same pattern as in an

air environment. Tr. 2544-47 (Hill).

B-5. Board notification BN-81-49 referenced in the contention

reports that Japanese test data show that the non-uniform distribution

of core spray to the fuel bundles may result in low flow to the central

fuel bundles. S.C. Ex. 4, at 2; Staff Ex. 2C [SER, Sup. 2], at 6-1.

Additional tests indicate that there may be no core spray directly on

the central bundles. Hill, ff. Tr. 2524, at 4. This maldistribution_is

caused by steam in the upper plenum of the reactor vessel. Tr. 2659

(Hill). Foe purposes of the litigation of this contention, the parties
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stipulated that there is "no direct core spray distribution to a central

54-inch diameter region of the reactor core." Tr. 2522 (Reveley).

B-6. 10 C.F.R. S 50.46(b)(1) provides that "the calculated maximum

fuel element cladding temperature shall not exceed 2200 F," even though

testing demonstrates that temperatures up to 2800 F will not damage fuel

cladding. Tr. 2612-13 (Sun). Appendix K to 10 C.F.R. Part 50 sets forth

certain required and acceptable features of ECCS evaluation models. Hill,

ff. Tr. 2524, at 3. In particular, for BWRs with a 7 x 7 fuel assembly

array, Appendix K specifies convective heat transfer coefficients which

are acceptable for use in ECCS evaluation models to calculate heat

transfer during the period after core spray reaches rated flow but prior

to reflooding. Appendix K, Section D.6.b. This section specifies four

different coefficients to be applied to fuel rods depending on the loca-

tion of the fuel rods in the geometry of each fuel assembly. M. For

example, the heat transfer coefficient set forth as acceptable to apply
.

to the fuel rods in the interior of each assembly (i.e., not in the outer

corners or outer rows) is 1.5 BTU per hour per square foot per degree

Fahrenheit. M.; Sun, ff. Tr. 2527, at 2. The GE ECCS evaluation model

which was applied to Shoreham used the Appendix K heat transfer coeffi-

cients. Hill, ff. Tr. 2524, at 4-5; Sun, ff. Tr. 2527, at 2; Tr. 2549-50,

2617, 2653-56 (Hill).

B-7. Shoreham, like other boiling water reactors recently licensed

and proposed to be licensed, has an 8 x 8 fuel assembly array. Tr. 2550

(Hill). General Electric has performed tests at its Two Loop Testing

. . - . . . - - . .- - .- .- - - - - - ..
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Apparatus (TLTA) facility and at its Lynn (Massachusetts) facility.

Tr. 2554 (Hill). These tests, particularly the TLTA tests performed from

1979-1981, have verified that the Appendix K heat transfer coefficients

are conservative for an 8 x 8 fuel array (as well as being conservative

for a 7 x 7 fuel array). Tr. 2549-51 (Hill, Sun); Tr. 2551-58, 2574-75

(Hill); Tr. 2668 (Sun). Based on its review of those tests, and its own

sensitivity calculation assuming natural air moisture or steam environ-

ment convective heat transfer, the Staff has accepted the Appendix K

values as conservative also for an 8 x 8 fuel array. Tr. 2582-83 (Sun).

The GE and Staff witnesses expected there would, in a real situation,

be some difference in heat transfer between a 7 x 7 and an 8 x 8 fuel

array. They could not state what it would be, although they were not

aware of any significant difference between the two, and reaffirmed

that the Appendix K coefficients were conservative for both arrays.

Tr. 2668-70 (Hill, Sun). Despite some confusing exchanges between ques-

tioners and the Staff witness, in which various tests are apparently

confused (Tr. 2565-73 (Sun)), it is clear that the test results. verify-

ing the acceptability of the Appendix K coefficents for an 8 x 8 array

are applicable to the Shoreham BWR-4 8 x 8 array in both GE's view

(Tr. 2577-78 (Hill)), and the Staff's view (i.e. , applicable to the

"8 x 8 array for Shoreham") (emphasis added). Tr. 2582 (Lanpher, Sun).

B-8. " Core Spray distribution" refers to the flow of water from
1

the core spray system to each fuel rod bundle (fuel assembly). The

concern is to assure that the minimum flow of water to each bundle is

-consistent with the assumptions used for the core spray cooling in GE's

. ..

___ - _ _-__-_-_ __ -_-_-_________________ _ _ _ _ D_
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ECCS Evaluation Model, which, in turn, is based upon the heat transfer

coefficient requirements of Appendix K, S D.6. Sun, ff. Tr. 2527, at

1-2.

B-9. There are no specific requirements in 10 C.F.R. S 50.46 or

Appendix K for core spray distribution. Hill, ff. 2524, at 3. The core

spray cooling analyses performed for Shoreham and documented in the FSAR

did not assume uniform distribution of the core spray. Tr. 2614, 2616

(Hill).

B-10. Counter-current flow limitation (CCFL) is a phenomenon

whereby an uprush of steam through the core limits the amount of water

that can flow down through the orifices at the top. The witnesses, to

accommodate Suffolk County's counsel, were also willing to apply counsel's

term of steam binding to this same phenomenon. A. dynamic equilibrium is

created between the upward force exerted by the steam on the water and

the downward gravitational force of the water. Water flows into the core

whenever the weight of the water exceeds the force imparted by the counter-

current flow. Tr. 2561-65 (Hill, Sun).

B-11. The effect of the CCFL phenomenon is that a pool of. water

accumulates at the top of the reactor core. Therefore, it does not matter

whether the direct core spray is distributed evenly or unevenly. An

even water level across the top of the core is established by the pool.

Tr. 2588 (Hill). From the pool a. limited amount of water will flow down

through each of_the bundles. Tests performed by GE at its Lynn test

I _ _ . _ _ _ _ _ _ _ _ _ . _ . . _ - _ _ . _ . _ _ _ . _
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facility show that tnere will be a flow from the pool through each of the

bundles in the neighborhood of two to four gallons per minute. Tr. 2592-

2593, 2576 (Hill). This indirect flow, even with zero direct core spray

flow to the central bundles, provides adequate coolant to justify the

Appendix K heat transfer coefficients used in the GE ECCS Evaluation

Model. Hill, ff. Tr. 2524, at 4-5. General Electric FLECHT data verifies

that the minimum flow to each bundle to achieve the heat transfer coefff-

cient of Appendix K is one gallon per minute. Sun, ff. Tr. 2527, at 2;

Staff Ex. 2C [SER, Sup. 2], at 6-2; S.C. Ex. 4, at 2-3.

B-12. Although the amount of core spray water of two to four

gallons per minute flowing down through the fuel bundles as a function

of CCFL was not used to calculate the heat transfer coefficient, credit

for it was taken in GE's ECCS model as being the core spray water avail-

able for reflood. Tr. 2617-18, 2656 (Hi,11). The Lynn facility tests

demonstrate that, in addition to the core spray CCFL accumulation and

flow down through the fuel bundles, concurrently there is a greater flow

of approximately 100 gallons per minute down the quenched (sub-cooled)

peripheral fuel channels. This peripheral flow leads to rapid reflood

of the core. Tr. 2592-93, 2618 (Hill); Tr. 2594-95 (Sun). This increased

core spray water flow down the peripheral channels has also been observed

.in the Japanese tests. Tr. 2594-95 (Sun).

B-13. Even assuming that the water accumulation phenomenon does

not occur such that there is no core spray flow through the central

bundles, the peripheral flow through the quanched bundles.and the
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resulting rapid reflood will insure that the peak clad temperature

specified in 10 C.F.R. S 50.46 is not exceeded. Sun, ff. Tr. 2527, at

4; Tr. 2596-97 (Sun). S.C. Ex. 4, at 3; Staff Ex. 2C [SER, Sup. 2], at

6-2. General Electric has performed and the Staff has reviewed a

sensitivity study which verifies that with a core spray heat transfer

coefficient equal to zero, the clad temperature remains less than 2200*F.

Tr. 2633 (Sun); see Tr. 2598 (Sun). Credit for this rapid reflood due

to increased peripheral core spray water flow was not taken in the GE

ECCS evaluation model used for the Shoreham analysis. Tr. 2595 (Sun);

Tr. 2617-18 (Hill); Staff Ex. 2C [SER, Sup. 2], at 6-2.

B-14. The Lynn test facility data and the testimony at the hear-

ing regarding the satisfaction of Appendix K requirements by either the

CCFL effect holdup and flow or the concurrently occurring rapid reflood

effect due to increased flow down peripheral channels, are applicable

to the Shoreham BWR-4 model core. Sun, ff. 2527, at 4; Staff Ex. 2C
,

[SER, Sup. 2], at 6-2; Tr. 2555, 2574, 2577-78, 2626 (Hill); Tr. 2629-30

(Sun).

B-15. The GE Lynn t;. t data indicate two other phenomena for which

credit was not taken in the ECCS evaluation which will cool the core

during a LOCA. They are (1) the holdup of water due to CCFL at the side

entry orifices, and (2) steam cooling from the uprush of steam through

the core. Hill, ff. 2524, at 5;'Tr. 2654-55 (Hill).

_ _ _ _ _ _ _ _ _ _ - _ _ _ _
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B-16. CCFL at the side entry orifices at the bottom of the fuel

uundles (Tr. 2647 (Hill)) is caused by steam updraft from the lower

plenum into the bundles. It causes a slow drainage rate out of the

bundles, thereby providing additional cooling. Tr. 2643-44 (Sun);

Tr. 2645-46 (Hill). Also contributing to cooling is some leakage of

core spray water from the bypass regions of the core through the bypass

orifices. Tr. 2645 (Hill). The CCFL phenomenon at the bottom of the

core will not impede the flow of water up into the fuel bundles during

reflood so as to affect the reflood analysis, even though reflood might

not be uniform. Tr. 2644 (Sun); Tr. 2646 (Hill).

B-17. Most BWRs, including Shoreham, deliver the core spray from

the side, about six inches above the fuel, rather than directly over the

fuel. Tr. 2585-85 (Sun); see Hill, ff. Tr. 2524, at 3; see also Finding

B-3, supra. Modifications are planned for the Oyster Creek nuclear

station so that the core spray will be delivered directly over the top

of the core. Unlike Shoreham's situation, spray distribution may be

important to Oyster Creek's satisfaction of the ECCS regulations. "[F]or

a BWR-2 of [0yster Creek's] nature where you have an external recircula-

tion system, it is subject to a postulated break in the lower line of

that recirculation system, thereby precluding reflood from below."

Tr. 2587 (Hill). Thus..in the absence of reflood from below, " spray is

a very important cooling mechanism to that core in that postulated

break...." Id.

"
.
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B-18. In the Shoreham ECCS there is a high pressure coolant injec-

tion system (HPCI), two low pressure coolant injection loops (LPCI) (an

operational mode of the RHR system), an automatic depressurization system,

and two low pressure core spray loops. Staff Ex. 2A, [SER], at 6-41;

- Tr. 2602 (Sun). Under the single failure event criteria the Staff

requires an analysis of a worst case single failure. For Shoreham even

under the worst single failure event, there will remain one LPCI avail-

able. Tr. 2602-2603 (Sun); 2637-39 (Hill, Sun).

s

w.a.._,.. .-
.. . _ - - _ . - - - - - -
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III-C. PASSIVE MECHANICAL VALVE FAILURE

(SC Contention 11)

1. INTRODUCTION

C- 1. Suffolk County Contention 11 reads as follows:

Suffolk County contends that LILCO has not demon-
strated that the valves used in the safety-related
systems at Shoreham will not fail in an undetectable
or unsafe mode, thereby jeopardizing the safe opera-
tion of Shoreham and violating 10 CFR 50, Appendix A,
GDC 23, 34, 35, 37, and 40.

C-2. Prefiled direct testimony was submitted on SC Contention 11

by Suffolk County, LILCO, and by the NRC Staff. See Prepared Direct

Testimony of Dale G. Bridenbaugh and Gregory C. Minor on Behalf of

Suffolk County Regarding Suffolk County Contention 11, Passive Mechanical

Valve Failure, ff. Tr. 3545; Testimony of Raymond E. Fortier for the

Long Island Lighting Company on SC Contention 11 -- Passive Mechanical

Valve Failure, ff. Tr. 3629; NRC Staff Testimony of Robert Kirkwood

Regarding Passive Mechanical Valve Failures, ff. Tr. 3741. Over Suffolk

County objections (Tr. 3525-40), LILCO was parmitted to add Mr. Johnny J.

Kreps as a sponsor of its SC Contention 11 testimony. Suffolk County,

LILCO, and the Staff all conducted cross-examination on this issue which

was tried on June 4, 8 and 9, 1982.

l

. . . . . . .- -. -
.

- . . . . _ _ _ . _
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The County's Motion to Reopen the Record

C-3. On April 7,1983, Suffolk County moved the Board to reopen the

record on Contention SC 11 to permit the introduction into evidence of IE

Bulletin 83-03, " Check Valve Failures in Raw Water Cooling Systems of

Diesel Generators" (March 10, 1983). LILC0 and the Staff opposed this

motion. See "LILCO's Response to SC's ' Motion to Reopen Record on Suffolk

County Contention 11' and Report on Discussions Regarding the Substantive

and Procedural Aspects of the Motion and on the Settlement Status of SC

Contention 11" (April 22,1983); "NRC Staff Response to Suffolk County

Motion to Reopen the Record on SC Contention 11" (April 27, 1983). As no

party sought a further evidentiary hearing even if the Board were to grant

the County's motion to reopen the record, the Board determined that it

would rule on the County's motion to reopen as a part of this initial

decision on the merits of SC 11. Accordingly, the parties were directed

to file supplemental proposed findings of fact premised on the assumption

that the record would be reopened to admit IE Bulletin 83-03 and certain

related documents agreed to by the parties. See " Memorandum and Order

Providing for Further Filings on Suffolk County's Motion to Reopen the'

Record on Contention 11" (unpublished) (April 28, 1983).

C-4. The Board's preliminary review of the parties' supplemental

proposed findings revealed several potential ambiguities which the Board

believed would require clarification should it determine to grant the

County's motion to reopen the record. The Board therefore posed several

specific questions and directed that the parties respond. See " Memorandum
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and Order Directing Clarification of Certain Matters Related to Contention

SC 11" (unpublished) (May 26, 1983). Responsive affidavits were filed by

LILCO and the Staff on June 10, 1983, and by the County on June 20, 1983.

C-5. For those reasons discussed in the opinion portion of this

decision, the Board grants the County's motion and reopens the record

on this contention to admit the following documents into evidence, as

agreed upon by the parties:

1. IE Bulletin 83-03, " Check Valve Failures in Raw Water
Cooling Systems of Diesel Generators" (March 10, 1983)
(attached to County's April 7, 1983 motion to reopen).

2. Letter, R. W. Starostecki, NRC Staff, to M. S. Pollock,
LILCO, " Subject: IE Bulletin No. 83-03 [etc.]"
(April 1, 1983) (attached to LILCO's April 22, 1983
response to the County's motion to reopen).

3. Affidavit of Dale G. Bridenbaugh (March 25, 1983)
(attached to County's April 7, 1983 motion to reopen).

4. Affidavit of John A. Rigert (April 21, 1983) (attached
to LILCO's April 22, 1983 response to the County's
motion to reopen).

The Board also admits into evidence the following affidavits filed in

response to the Board's May 26,1983 order:

5. Affidavit of John F. Alexander (June 9, 1983)
(attached to LILCO's June 10, 1983 response).

6. Affidavit of John A. Rigert (June 9, 1983)
(attached to LILCO's June 10, 1983 response).

7. Affidavit of Ralph Caruso (June 10, 1983) (attached
to the Staff's June 10, 1983 response).
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8. Affidavit of Dale G. Bridenbaugh (June 17, 1983)
(attached to the County's June 20, 1983 " Reply to
LILC0 and NRC Staff Submissions on oC Contention 11").

The County stated in its June 20, 1983 Reply, at 1, that it did not

object to the Board relying on the facts in the affidavits submitted

by LILCO and the Staff in their June 10, 1983 responses.

2. SCOPE OF CONTENTION SC 11

C-6. As described by th'e County's witnesses, the essence of

Suffolk County's concern in this contention is that mechanical valves

used in safety-related systems at Shoreham may fail in a mode that

could be undetectable (i.e., an undetected failure of a passive or

active component), thereby rendering a safety-related system inoperable

without such inoperable status being known to the plant operators.

Bridenbaugh and Minor, ff. Tr. 3545, at 1-2; Tr. 3561-62 (Minor).

C-7. As used in the Commission's regulations, the terms " active"

and " passive" refer to types of components, not to types of failures.

See, e.g., 10 C.F.R. Part 50, Appendix A (Definition of " Single Failure").

Passive mechanical valves are those valves that require no mechanical

movement to perform their safety function, while active valves do require

mechanical movement to perform their safety function. Tr. 3640-42

(Fortier). In the context of this contention, however, the County has
1

interpreted a " passive mechanical valve failure" to mean an " undetectable"

failure of either an active or a passive valve, not just the failure of a

_ _ _ _ - _ _ _ _
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passive component. Tr. 3561-62, 3695 (Minor). This dual usage of the

word passive to describe both a kind of failure and a kind of component

led to much confusion. See, e.g., Tr. 3591 (Bridenbaugh); Tr. 3694

(Minor). Suffolk County's witness agreed that the only valve failures

thtt woulu be relevant to this contention would be those that involved

undetected failures that might go undetected for a time beyond when the

valve would be needed to operate. Tr. 3732 (Bridenbaugh).

3. GENERIC TASK B-58

C-8. " Passive mechanical valve failures" have been identified as

a potential problem in the nuclear industry for some time. The issue

was assigned to the Category B Task Group for generic issues in the

NRC's program for resolution of generic issues related to nuclear power

plants. See NUREG-0410, "NRC Program for the Resolution of Generic

Issues Related to Nuclear Power Plants (Includes Plans for the Resolution

of ' Unresolved Safety Issues' Pursuant to Section 210 of the Energy

Reorganization Act of 1974, as Amended),"' published January 1, 1978. As

identified in that document, Category B Tasks deal with

Those generic technical activities judged by the Staff
to be.important in assuring the continued health and
safety of the public but for which early resolution
is not required or for which the Staff perceives a
lesser safety, safeguards, or environmental signifi-
cance _ than Category A matters.

.
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Task No. B-58 was identified in that document as " Passive Mechanical

Failures." Bridenbaugh and Minor, ff. Tr. 3545, at 4-5.

C-9. NUREG-0471, " Generic Task Problem Descriptions, Category B, C,

and D Tasks," published in June 1978, describes the Task B-58 passive

mechanical failure issue as follows:

This Task involves a review of valve failure data in
a more systematic manner to confirm the Staff's
present judgment regarding the likelihood of passive
mechanical valve failures, categorize these and
other valve failures as to expected frequency,
specify acceptance criteria, and determine if and
how the results of this effort should be applied in
the licensing reviews.

Bridenbaugh and Minor, ff. Tr. 3545, at 4-5 and Attachment 1, at B-76.

This document provides no further insight into the scope of the work to

be performed in connection with this task. Id.; see generally

NUREG-0471, supra.

C-10. There has been little NRC progress in the past four years in

the investigation of Task B-58 beyond the NRC's stated intent to review

valve failure data. All that can be established as being available from

the NRC is a computer printout consisting of valve failures available

through the Licensee Event Report (LER) system. Bridenbaugh and Minor,

ff. Tr. 3545, at 4-5. The Staff's witness confirmed that there is essen-

tially no movement toward resolution of this issue. Tr. 3756 (Kirkwood).

. -- _ _ - _
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He testified that he did not know whether the Staff was pursuing any

Category B Generic Task at this time, due to limited Staff resources. Id.

4. SINGLE FAILURE CRITERION

C-11. The single failure criterion, as delineated in 10 C.F.R.

Part 50, Appendix A, Definitions and Explanations, provides:

A single failure means an occurrence which results
in the loss of capability of a component to perform
its intended safety functions. Multiple failures re-
sulting from a single occurrence are considered to
be a single failure. Fluid and electric systems are
considered to be designed against an assumed single
failure if neither (1) a single failure of any
active component (assuming passive components func-
tion properly) nor (2) a single failure of a passive
component (assuming active components function prop-
erly), results in a loss of the capability of the
system to perform its safety function.2

Single failures of passive components in elec-2

tric systems should be assumed in designing
against a single failure. The conditions under
which a single failure of a passive component
in a fluid system should be considered in
designing the system against a single failure
are under development.

C-12. Although the conditions under which a single failure of a

passive component in a fluid system should be " considered" in designing

the system against a single failure are "under development" (10 C.F.3.

Part 50, Appendix A, at n.2), an applicant is required to " consider"

these matters in the design of its plant and to satisfy necessary safety y
0

requirements. 10 C.F.R. Part 50, Appendix A, Introduction, at~(1).
.

Li
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C-13. There was not complete agreement among the witnesses as to

how the Commission's single failure criterion should be implemented for

passive components in fluid systems. Staff witness Kirkwood was of the
,

opinion that application of the criterion would require that system func-

tion be assured if one failure, active or passive, is assumed. Tr. 3753-55

(Kirkwood). However, Mr. Kirkwood has not done such analyses in his work

and was not sure how it is performed by those Staff members whose responsi-

bility it is. Tr. 3755 (Kirkwood).

C-14. LILCO, which agreed with Mr. Kirkwood, interprets the single

failure criterion to require that fluid and electrical systems be designed

to assure that neither the single failure of any active component, assuming

passive components function properly, nor the single failure of any pas-

sive component, assuming active components function properly, results in

a loss of capability of the system to perform its safety function. Tr.

3632, 3654 (Fortier). The LILCO '1itness noted that a footnote to 10 C.F.R. *

Part 50, Appendix A specifically requires that single failures of passive

components in an electrical system be assumed in designing against a

single failure. Id. LILC0 does not read the single failure criterion to

require that an applicant must in all cases assume a single failure of.a

passive component in designing a fluid system against a single failure of

an active component. Tr. 3634 (Fortier).

C-15. LILCO's witness testified that the single failure criterion

has been applied in the design of Shoreham to assure that system safety

function is preserved. Tr. 3631 (Fortier). Fluid systems are designed

_ .. .
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C-17. The County's witnesses interpreted the single failure cri-

terion to require that a passive failure be assumed in addition to an

active component failure if passive failures could not be detected via

periodic testing or functional observation. Tr. 3561-62 (Minor). By a

" passive failure," the County's witnesses said that they meant an

" undetectable" failure whether it occurs in an active component or in a

passive component. Tr. 3695 (Minor). Examples of " undetectable" fail-

ures cited by the County include the passive separation of valve discs

from valve stems and valves that are locked out in the wrong position

due to operator error which may not be assessed as to their status for a

long period of time, depending on their test interval. Tr. 3699, 3703-06

(Minor).

C-18. The County seeks to have LILCO perform a " complete failure

analysis" of safety-related valves at Shoreham. Tr. 3708 (Minor). Its

witnesses advocate applying the County's definition of the single failure

criterion (as described in the previous Finding, including assumed un-

detected valve failures) to those valves which are shown, by analysis, to

be subject to undetected failure. Tr. 3565, 3567 (Minor). -The criterion

for this analysis would be the ability of a system to establish the con-

tinued performance of the safety function of the system and the assessment

of the potential consequences of this " combined failure." Id. This would

be factored in with the Applicant's valve test plan test frequencies,

including any relief requested from the period prescribed by ASME Code

. .

,4, e- - e r .- a m ----
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Section XI.37 Tr. 3566 (Minor). The goal would be to establish, either

by way of testing frequencies or use of monitoring devices, that undetect-

able failures will be unlikely to jeopardize the safety function of a

system. Id. This analysis would be used both in establishing testing

frequency of valves as well as a design criterion. Tr. 3588 (Minor).

C-19. The analysis advocated by the County is inconsistent with

industry practice (Tr. 3632 (Fortier)), and has not been performed by

other applicants. Tr. 3693 (Bridenbaugh).

C-20. The County witnesses were unaware of a plant analysis which

included an undetected failure specifically as part of the single fail-

ure analysis. Tr. 3600 (Minor); see Tr. 3693 (Bridenbaugh); see Tr. 3573

(Minor).

C-21. The County witnesses were unaware of any regulatory or other

technical papers describing or supporting the need to conduct a complete

failure analysis (Tr. 3711-14 (Minor, Bridenbaugh)), or supporting.their

interpretation given to Footnote 2 of 10 C.F.R. Part 50, Appendix A.

.Tr. 3575 (Minor).

C-22. The example of a potential " passive mechanical valve failure"

cited most frequently by the County was that of the undetected separation

37American Society of Mechanical Engineers, Boiler and Pressure Vessel
Code, Section XI.

_ _ - _ _ - _ _ _ .___-_ - _ - _-__ - _ - _ - _
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of a valve disc from a valve stem, thereby preventing the valve from

opening or closing to perform its safety function. See, e.g., Bridenbaugh

and Minor, ff. Tr. 3545, at 2. As a component required to move to perform

its safety function is, by definition, an " active" component (Finding C-7),

this kind of a disc separation is an active failure. Tr. 3634, 3645,

3680 (Fortier). The assumption of this particular undetectable " passive

mechanical failure," plus a single active component failure, therefore

goes beyond the requirements of the regulations because it assumes a

double failure of active components. Tr. 3634 (Fortier). LILCO's analy-

sis of active component failures would bound undetected single failures

of active components. Tr. 3634 (Fortier); see Tr. 3696-97 (Minor).

C-23. General Design Criteria are minimum requirements; it is incum-

bent on an applicant to consider areas which are still under development.

Tr. 3711 (Minor).

5. THE POSSIBILITY OF UNDETECTED VALVE FAILURES AT SHOREHAM

9

C-24. LILC0's witness testified that a passive or undetected

mechanical valve failure at Shoreham is unlikely. Fortier, ff.

Tr. 3629, at 12-13. Mr. Fortier bases this conclusion on engineering

judgment and his familiarity with the occurrence of that type of event.

Tr. 3756-57 (Fortier). However, Mr. Fortier agreed that such failures

cannot be ruled out. Tr. 3919-20 (Fortier).

_ _ _ - _ _ _ _ _ _ - _ - - . _ _ _ _ _ _ -
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C-25. The Staff witness stated that while it is possible for valves

to fail in an undetectable and unsafe mode, such an undetected valve fail-

ure would not jeopardize safe operation of the plant because redundant

lines and other systems can bring the plant to a safe condition.

Tr. 3951-52, 3963 (Kirkwood). Neither the Staff nor LILCO has performed a
.

probability analysis to determine the likelihood of passive or undetected

failures in valve systems at Shoreham. Tr. 3756 (Kirkwood, Fortier).

C-26. The County has not performed any analyses to determine the

probability of undetected passive valve failures, of active valve fail-

ures, or of undetected passive failures occurring jointly with active

failures. Tr. 3702-03 (Bridenbaugh). "The frequency of undetected fail-

ures," however, "has been relatively low." Tr. 3591-92 (Bridenbaugh).

a. Valve Design and Construction as an
Indication of Valve Reliability

C-27. LILCO and Staff witnesses testified that the Shoreham valves

are highly reliable. Fortier, ff. Tr. 3629, at 2-5; Kirkwood, ff.'

Tr. 3741, at 2-3. The valves in the safety-related systems for Shoreham

were constructed to the codes and standards in effect on the purchase

order.date of the components. Fortier, ff. Tr. 3629, at 4;-Xirkwood,

ff. Tr. 3741, at 2. See FSAR Tables 3.2.1-1 and 3.2.1-2. The procure-

ment, design, fabrication, inspection, installation and testing of

safety-related valves comply with the quality assurance criteria of

10 C.F.R. Part 50,' Appendix B. - Fortier, ff. Tr. 3629, at 4. Furthermore,

,
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testing is carried out at numerous stages: manufacture, construction,

| checkout and initial operation, preoperation, startup, and technical

specification surveillance testing, as well as in-service inspection and

testing. Fortier, ff. Tr. 3629, at 6-11. See Section C.v.d., infra.

C-28. LILCO witnesses testified that to the extent it was prac-

tical, standardized valves and valve operators were used which have been

proved by time and industry experience. Tr. 3630-31 (Fortier); Fortier,

ff. Tr. 3629, at 4-5. Furthermore, there is redundancy built into fluid )
systems, which would satisfy the single failure criterion in the event

of passive mechanical failures. Fortier, ff. Tr. 3629, at 3.

C-29. County witnesses testified that one example of a valve uti-

lized at Shoreham which is not " highly reliable" is the Rockwell main

steam isolation valve (MSIV). Bridenbaugh and hinor, ff. Tr. 3545, at

6-7. During a six year period there were seven reported failures of
,

MSIVs, including the mechanical separation of the valve internals, permit-

ting the main disc to become separated from the valve stem. Tr. 3592-94

(Bridenbaugh). Five of these failures took place at Brunswick, Unit 2,

one occurred at Brunswick, Unit 1 and one occurred at Hatch, Unit 2.

Bridenbaugh and Minor, ff. Tr. 3545, Attachment C, at 7.

C-30. The County's witnesses assert that LILCO's response to these

reported failures was deficient, even though LILCO has ordered the MSIV

modifications recommended by the manufacturer to correct potential

- _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _
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deficiencies described by the Staff in IE Information Notice 81-28, " Fail-

ure of Rockwell-Edward Main Steam Isolation Valves." Bridenbaugh and'

Minor, ff. Tr. 3545, at 6-7; see also Fortier, ff. Tr. 3629, at 5. This

was because LILCO has not undertaken any analyses to ensure that the same

or similar kinds of failures would be detected if they occurred in

Shoreham's modified MSIVs. Tr. 3802-03 (Fortier).

C-31. At the hearing, the only specific example of undetected

mechanical failures of a passive or active valve cited by the County's'

witnesses was the separation of valve stems and discs in the MSIVs. The
,

-County witnesses considered this a very good example of an undetectable

failure because this valve is the subject of much design verification'

; and as much or more testing than any other valve in the system. They

acknowledged this is a fairly complex valve which operates "relatively
,

continuously" in a very harsh environment. Tr. 3593 (Bridenbaugh, Minor).
i-

Other undetected valve failures were discussed at the hearing; these were

not mechanical failures, however, but related to either electrical fail-

ures or to valves which were inadvertently locked cut by operator error.

See, e.g., Tr. 3699-3702 (Hinor, Bridenbaugh) (electrical failure,
~

operator error); Tr. 3878-80 (Kreps, Fortier) (ADS valve failure was

electrical failure).

.

C-32. MSIV disc and stem separations are detectable, however.

.Tr. 3683 (Fortier). .The design of these discs is such that on separation,

pressure would drive the disc closed such.that the valve failure becomes

detectable. Id.

.

..
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C-33. In its motion to reopen the record on this contention, the

County raised a new specific example to support its argument that the

Shoreham inservice test program (IST) is inadequate to detect passive

failures of mechanical valves. Bridenbaugh Affidavit (March 25, 1983),

at 2-3. The County cited IE Bulletin 83-03, which describes failures of

the check valves in the raw cooling water supply to the diesel generators

at the Dresden and Quad Cities nuclear power stations. These failures

involved disassembly or partial disassembly of check valve internal parts.

IE Bulletin 83-03, at 1-2. For all valves involved in that bulletin, the

most dominant failure mode was due to a combination of abrasive and

corrosive wear of valve internals. IE Bulletin 83-03, at 2.

C-34. While the design and construction process at Shoreham is

adequate to ensure the reliability of valves at the time of construction,

it alone is not sufficient to ensure that mechanical valves will not later

fail in an undetectable mode. Tr. 3551-52 (Bridenbaugh); Tr. 3894-95

(Fortier).

b. Position Indicators, Flow Monitors and Redundant Systems

C-35. "Most safety-related motor or air-operated valves have valve-

stem position indicators which will detect passive failures in the upper

portion of the valve, including the entire valve operator." Fortier, ff.

Tr.~ 3629, at 12. The reason for including the word "most," instead of

"all" valves in the above quotation is that safety relief valves (which

provide dual function as air-operated automatic depressurization (ADS)
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valves) do not permit the use of valve-stem position indicators. Tr. 3770,

3781-82 (Fortier). These valves do have discharge pressure indicators

which detect actual valve operation, however, including the failure of a

valve to reseat. Tr. 3771-73 (Fortier). Typically, solenoid valves on

very small branch lines, such as three quarter inch sample lines, do not

have position indicators per se, as such valves cannot be designed for

position indicators. These lines do have indicators which detect the

function of the electrical circuitry up to the solenoid. Tr. 3782-83

(Fortier).

C-36. Manual valves do not typically have position indicators.

Tr. 3777 (Fortier). The criterion established is that manual valves which

are inaccessible, such as those in the drywell, and which are located in

the essential flow streacs do have position indication. - Tr. 3776 (Fortier).

There are also manual valves which do not have position indicators; however,

these are typically valves whose operation can be verified through physical

inspection. Id. Position indicators are also used on manual valves where

required by technical specifications. Tr. 3776-77 (Fortier).

C-37. Certain other valves, such as check valves, do not have

position indicators. Tr. 3785 (Fortier). This is because their reliabi-

lity was believed-to be such that there was no need to require position

indication. Tr. 3785-86 (Fortier). The primary failure mode of such
.

valves is steam leakage from valve seals. Tr. 3786 (Fortier). The LILCO

witness did not believe any of these valves to be readily adaptable to

the installation of position indicators. Tr. 3784 (Fortier).
.

_-m - __ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ ______--_J
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C-38. LILCO witnesses testified that it is not necessary to have

position indication on all valves because in these cases it is not

individual valve function which is important but overall system function.

Tr. 3774-75 (Fortier). A single valve failure will not jeopardize the

safe operation of Shoreham because there are redundant lines or other

systems to bring a plant to a safe condition. Tr. 3952, 3963 (Kirkwood);

Fortier, ff. Tr. 3629, at 11-22. In the event of a failure, flow detec-

tion devices would detect system function, but not necessarily valve

operability. Tr. 3774-75 (Fortier).

C-39. If a stem to disc separation occurs while the valve is trying

to close and the disc is jammed, the position indicator would show no

movement indicating a failure. Whether the failure would be detected

prior to the request for the valve to close depends upon the function of

each specific valve. Such a failure, in the main steam isolation valve,

however, would be detectable prior to a request to close. Tr. 3682-83

(Fortier).

I
C-40. Position indicators will generally not detect a disc-stem '

separation, which is Suffolk County's main concern, but will detect other

typ s of passive failures, such as gear train failure, once the valve is

called cion to operate. Tr. 3787 (Fortier).

_ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _
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c. Monitoring and Evaluation of Industry Experience

C-41. A program is being established by which LILCO will evaluate

industry experience to determine applicability to Shoreham. Tr. 3635

(Kreps). This program includes, but is not limited to valve-related

experience. Tr. 3659 (Kreps); see Fortier, ff. Tr. 3629, at 5. Sources

of information that will be evaluated include General Electric (Service

Information Letters and Technical Information Letters), the Nuclear Safety

Analysis Center (NSAC), the Institute of Nuclear Power Operations (INPO)

(Significant Event Reports, Significant Operating Experience Reports

(50ERs)), NRC (new Regulatory Guides, I&E Bulletins, Notices or Circulars,

or Licensee Event Reports), and the Electrical Power Research Institute

(EPRI). Tr. 3636-37 (Kreps).

C-42. Stone & Webster has a program for reviewing I&E Notices,

Bulletins and Circulars, SERs and 50ERs. Tr. 3872 (Fortier). Stone &'

Webster is obligated to identify to LILCO any problems related to its

design of Shoreham. To this end, it will have continuing communications

with LILCO. Tr. 3921 (Fortier). Under the nuclear steam supply system

(NSSS) contract with General Electric, an ongoing program exists for the

transfer of relevant industry experience to LILCO. Tr. 3923 (Kreps).

C-43. Information from these sources goes to the Nuclear Operating

Services Division (NOSD) and to the plant manager. Tr. 3636 (Kreps).

If it is determined to be applicable to Shoreham or to pose any potential

question, it is disseminated to the Technical Support Division which



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

|

-321-

forwards such information to the technical support division manager. He

sends it to an appropriate section or department head who, in turn, assigns

the item to the appropriate technical expert for detailed review, with an

action date. Tr. 3636-37 (Kreps). Upon satisfactory completion of that

work, the section head, the department head and the plant manager document

their review and approval of the work. Tr. 3638 (Kreps).

C-44. Industry experience is also evaluated and reviewed by the

Independent Safety Evaluation Group (ISEG). Its recommendations regarding

applicability and proposed modifications are forwarded to the plant manager.

Tr. 3638 (Kreps).

C-45. Recommendations for changes to the plant are reviewed by the

Review of Operations Committee, and necessary follow-up action is imple-

mented. Tr. 3638 (K.eps). Documentation of the entire review process

is maintained to show what information was reviewed, its evaluation and

the response or action taken. Tr. 3638 (Kreps).

C-46. The County's witnesses testified that they had no reason to

doubt that LILCO intends to implement the program described at the hearing

for monitoring and reviewing industry experience. Tr. 3690 (Bridenbaugh).

The specific concern regarding LILCO's monitoring of industry experience

raised by the County at the hearing related to the multiple MSIV failures

at Brunswick Units 1 and 2 and Hatch Unit 1 (described in Findings C-29

through C-32) and the fact that LILCO took no corrective action with regard

. . .

_ _ - _ _ _ _ _ _ - - - - _ _ _ _ _
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to its own similar MSIVs from 1976 to 1981, until after the issuance of

IE Information Notice 81-28. Tr. 3734-35 (Minor, Bridenbaugh).

C-47. LILCO testified that prior to the issuance of the IE Informa-

tion Notice, the MSIV failures appeared to be plant-specific maintenance

problems primarily because all but one failure occurred at tne Brunswick

plant. Tr. 3795-96 (Fortier); Tr. 3801 (Kr_ps); see Tr. 3721-22

(Bridenbaugh). Five of the seven MSIV failurer were described as the

result of the utility's maintenance crew's failure to insert or improper

insertion of a retaining pin after maintenance, and one involved the

failure of a square pin used in a round hole. Bridenbaugh and Minor, ff.

Tr. 3545, Attachment C, at 7.

d. In-Scrvice Testing of Valves

1). Regulatory Requirements

C-48. The regulatory basis for in-service inspection and testing

of valves is 10 C.F.R. 9 50.55a, which subsumes ASME Section XI.

Tr. 3712-14 (Bridenbaugh, Minor); Tr. 3549 (Bridenbaugh); Tr. 3670

(Fortier). Generally, the ASME Code provides that testing of safety-

related valves should be every three months. Tr. 3656 (Fortier). The

ASME Code recognizes that circumstances may make deviations from the once

every three months testing frequency desirable. Tr. 3635 (Fortier);

Tr. 3929 (Kirkwood). No further guidance is provided by the Code regard-

ing frequency of testing. Tr. 3924 (Kirkwood). The Staff requires

' -
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compliance with ASME Code, Section XI, "provided [such testing] does not
f

put the plant in an unsafe condition." Tr. 3900-01 (Kirkwood).
A

f C-49. When the Staff determines that a valve need r.ot be tested
i

every three months, the valve must be tested at cold shutdown where
,

t

practicable and in no event at an interval longer than every refueling.

Tr. 3909-10, 3950 (Kirkwood). In those cases, a period ranging from
i

|- 3 months up to 2 years (normal refueling) is adequate. Tr. 3902 (Kirk-

wood). If the plant is shut down for long periods, such that the testing

interval might actually exceed 2 years, the entire system must be testedi

I prior to startup. Tr. 3911 (Kirkwood).

C-50. The ASME Code testing requirements are based on subjective,

engineering judgments and not supported by rigid reliability analyses.;

'[ Tr. 3564 (Bridenbaugh).

$

C-51. For certain valves, a testing frequency of once every three.

monthu reduces reliability. There is a balancing judgment which must be.

i

made regarding the frequency of testing;_too much testing reduces the
,

4 .
overall reliability of the component being tested while too -little

.

testing may reduce component reliability. Tr. 3635, 3656-58 (Fortier).

The crucial variable in determining test frequenay is safety. Tr. 3586
i

(Bridenbaugh).

.
-

. . , ., , . . , . - .,,,.-m. - . , , . , . , ...ym..r.... ...m.-., , .._.-.< ,,. ,,~ -,e,.,--,.,....- ., . _ , ~ . - - , , . . , . -
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C-52. The crucial factors in determining whether to grant relief

requests are safety, the capability to detect failures (Tr. 3586-87

(Bridenbaugh)) and historical reliability. Tr. 3587 (Minor).

C-53. Technical specifications dictate the surveillance tests to

be perforr.ed and the required testing intervals for individual safety-

related valves. Fortier, ff. Tr. 3629, at 9.

C-54. Special testing is imposed by technical specifications to

demonstrate system performance, including valve operability during

various plant operating conditions. Special tests are required for
.

specific valves, for fluid systems and, under certain conditions, for

systems during normal operations. Tr. 3932-33 (Fortier). These
;

additional tests requirements include surveillance intervals beyond

those covered by the in-service testing program. Fortier, ff. Tr. 3623,

at 11; Tr. 3932 (Fortier).

C-55. In-service testing provides further assurance that valves

are reliable and function properly. Tr. 3656 (Fortier); see Tr. 3989

(Fortier).
s

2). LILCO's In-Service Testina Program

C-56. There was considerable discussion of the LILCO draft

' n-service testing (IST) program, submitted to the NRC in January 1982.i

The plan had not been approved and Staff review was not complete. Thus,

.

'
'
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the Staff took no position on the adequacy of the IST program at the

hearing. Tr. 3667-71 (Fortier); Tr. 3744-46 (Kirkwood).

C-57. LILCO'S witnesses testified at the hearing that its January

1982 plan followed the format of the NRC's " Guidance for Preparing Valve

Testing Program Descriptions and Associated Relief Requests Pursuant to

10 C.F.R. 50.55a(g)." Fortier, ff. Tr. 3629, at 10. This plan was de-

scribed es being representative of testing plans in the industry. See

Tr. 3690 (Bridenbaugh); Tr. 3673 (Fortier).

C-58. The January 1982 draft valve test plan contained many relief

. requests from the ASME requirements for test frequency. Tr. 3634-35

(Fortier). LILCO asked for relief in the form of longer test periods

for about 20 percent of the approximately 500 (97 out of 486) valves

under consideration. Tr. 3549 (Bridenbaugh). The County concern raised
-

most frequently at the hearing'about LILCO's IST Program involved the
-

number of requests which had been filed for relief from the ASME Code-

specified three-month testing interval. The County position was that

' LILCO's plan did not adequately explain the basis for its request for a

longer interval between tests, such as whether this decision was based

on the possibility that excessive testing of a particular valve might

increase the potential for valve failure or other considerations.

-Tr. 3726-27 (Minor); Tr. 3585 (Bridenbaugh).

C-59. .LILCO's witnesses testified at the hearing that the review

of the draft plan by its consultant, NES, will result in fewer relief

lir-i - - - - - - s
..

. . -
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requests. Tr. 3673 (Furtier). As described by the Staff at the time,

the number of relief requests in the draft plan was not necessarily

going to be the number accepted by the NRC. Based on his experience,

the Staff's witness testified that the final number would probably be

less. Tr. 3746 (Kirkwood).

C-60. The Staff's witness testified at the hearing that the Staff

would perform a preliminary review of the Applicant's draft valve test

plan which would then be submitted to the NRC Staff's consultants for a

detailed review. Tr. 3927 (Kirkwood). The purpose of NRC review is to

ensure that the valve test plan, especially the relief requests, comply

with the technical specifications. Tr. 3913 (Kirkwood).

s

C-61. LILCO's witnesses testified at the hearing that its January

1982 test plan was still in a state of evolution: "...[I]t could be a

moving target." Tr. 3668 (Fortier). It cannot be final until the

issuance of the operating license, because the date of issuance deter-

mines which edition of the ASME Code must be followed. Tr. 3634,

3667-69 (Fortier); Fortier, ff. Tr. 3629, at 10.

C-62. In portinent part, 10 C.F.R. 50.55a(g) provides:

In-service examinatior.s of components, in-service
tests to verify operational readiness of pumps and
valves whose function is required for' safety and
system pressure tests conducted during the initial
120-month inspection interval shall comply with the
requirements of the latest edition and addenda of the
Code incorporated by reference in paragraph (b) of

. . , . . .
. - -_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

.



-327-

this section on the date 12 months prior to the date
of issuance of the operating license.

.

f

C-63. EG&G, consultants for the NRC Staff, reviewed LILCO's draft

test program in November and December 1982. Based upon that review, as

well as a review by LILCO's consultant, NES, the draft program was sub-

stantially revised. The program that is anticipated to be in effect

at fuel load was submitted to the NRC in SNRC-857 (April 15, 1983).

Rigert Affidavit (June 9, 1983), at 2.

C-64. There are 1268 safety-related valves in the April 1983

revision to the Shoreham IST program, of which 579 are check valves: 168

are piping system check valves and 411 are check valves in the hydraulic

control units (HCU). Every safety-related check valve (a check valve

which must function in order to ensure the proper operation of a safety-

related system) at Shoreham is included in the IST program. Accordingly,

the IST program includes valves from the following systems: Main and

Auxiliary Steam, Feedwater, Reactor Water Recirculation, Control Rod

Drive, Standby Liquid Control, Residual Heat Removal, Core Spray, High

Pressure Coolant Injection, Reactor Core Isolation Cooling, Radwaste,

Reactor Water Clean-up, Fuel Pool Cooling and Clean-up, Reactor Building

Standby Ventilation and Control Room Air Conditioning, Service Water

(including diesel generator cooling water supply check valves), Reactor

Building Closed Loop Cooling Water, Instrument and Service Air, Fuel Oil

Transfer, Diesel Generator Air Start, and Primary Containment Atmospheric

Control. Rigert Affidavit (June 9, 1983), at 3. Bridenbaugh Affidavit

(June 17, 1983), at 2.

.
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C-65. Unless a specific relief request has been filed pursuant to

the ASME Code, the testing frequency for these valves is once every

3 months. Rigert Affidavit (June 9, 1983), at 4. Requests for relief

from the quarterly testing were filed for a total of 446 of the 579 check

valves (77 percent). This means that o..ly 23 percent of the check valves

would actually be tested in accordance with the ASME Code-specified fre-

quency. The Shoreham IST relief requests apply to 383 of the 411 HCU

check valves, to 58 of the 162 regular check valves and to 5 of the 6

stop check valves. The County asserts that LILCO's primary defense

against undetected valve failures is the test program. Bridenbaugh

Affidavit (June 17, 1983), at 4-5.

3). Suffolk County Concerns

C-66. The Suffolk County witnesses testified at the hearing that

where relief is sought from a quarterly test or inspection requirement,

the rationale for a longer test period should be identified and justified.

Tr. 3585 (Bridenbaugh); Tr. 3726-27 (Minor). They stated that there

should be a carefully disciplined approach to relief requests which is

fully documented and which can be reviewed. Tr. 3588 (Minor). The

County advocated that a complete failure analysis be performed to
;

determine consequences of a valve failure and urged that this analysis

be used as a basis for establishing the frequency of valve testing.

Id.

__ _ _
..;
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C-67. The County's witnesses also testified at the hearing that the

January 1982 LILCO IST program did not address passive valves or indicate

which valves may be susceptible to undetectable failures. Tr. 3562-64,

3571, 3692-93, 3727 (Minor); Tr. 3760-61 (Kreps).

C-68. As noted in Finding C-33, supra, the County's motion to reopen

the record on this contention raised a new specific example to support

its argument that the Shoreham IST program is inadequate to detect passive

failures of mechanical valves. The Staff noted that the failures of the

check valves in the raw cooling water supply to the diesel generators at

the Dresden and Quad Cities nuclear power stations described in IE Bulle-

tin 83-03 are not effectively found by ASME Section XI testing as it is

usually implemented at this time:

[0]ur analysis of operating experience with check
valves has shown that disassembly and partial dis-
assembly of check valve internals is not effectively
found by Section XI testing as it is implemented at
this time. Tests perfor.ned for Section XI or Techni-
cal Specifications usually require only forward flow
through check valves. These tests may not detect
internal check valve failures unless the disassembled
parts move to block flow during the test.

IE Bulletin 83-03, at 1. The Bulletin goes on to say that it is

" doubtful" that normal forward flow testing would discover such latent

failures "except by chance." Id. at 3.

C-69. ...The Dresden event is described in detail in IE
Information Notice No. 82-08. In summary, the event
involved failure of the check valves in the raw water

|

. , .
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cooling systems for the diesel generators which
resulted in interruption of cooling water flow to the

Adiesel generator heat exchangers and subsequent inoper-
ability of the diesel generators. The Dresden check
valve failures rendered two diesels inoperable at the
same time when the valve discs moved to the valve
outlets and blocked flow. However, the true cause of
flow blockage was not determined until almost one
month later. All three Diesel Generator Cooling Water
Pump (DGCWP) systems at Dresden Units 2 and 3 involved
check valve failures which were discovered during a
short period of time. These failures were not identi-
fled by operator observations and instrument readings
during diesel generator surveillance tests, but were
discovered by direct inspection of the internals of
the valves. It is not known how long these check
valves were broken before their condition was detected.
The broken valve discs were found to be free to move
within the valve bodies and may have been that way
for some time before coming to rest in a position
which restricted flow enough to cause the diesels to
trip on high engine temperature.

IE Bulletin 83-03, at 2.

C-70. At Quad-Cities, the check valve failures remained " latent";

the valve discs were lying free in the valve body but had not moved to

the outlet or blocked flow. All three diesel generator cooling water

pump check valves at Quad-Cities were found with the discs separated

from the pivot arms, IE Bulletin 83-03, at 2.

C-71. IE Bulletin 83-03 was issued by the Staff to directly

respond to the check valve failures at Dresden and Quad Cities. The

Bulletin requires holders of operating licenses to take specific actions

to improve in-service testing of check valves in the cooling water systems

for diesel generators. IE Bulletin 83-03, at 4-5. The specific failures

referred to in Bulletin 83-03 concerned check valves not included in the

.. . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _
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in-service testing programs at those respective plants. IE Bulletin 83-03,

at 3. In addition, some operating plants which did include such valves in

the testing program only tested them for forward flow. IE Bulletin 83-03,

at 1. IE Bulletin 83-03 requires that such valves be tested for forward

and reverse flow (or that an acceptable alternative to such testing such

as disassembly, be implemented). IE Bulletin 83-03, at 4-5.

C-72. IE Bulletin 83-03 itself imposes no similar requirements on

holders of construction permits such as LILCO, but provides guidance for

the development of its in-service testing programs. Id. at S. Never-

theless, because LILCO's in-service testing program had already received

review by the NRC Staff, and because LILCO was seen to be nearing the

issuance of an operating license, LILCO is required by the Staff to comply

with the Bulletin. Letter, Starostecki to Pollock (April 1, 1983).

C-73. IE Bulletin 83-03 states that "A review of available

operating experience, data and licensee event reports (LERs) shows that

numerous check valve failures have occurred in systems important to

safety in nuclear power plants." IE Bulletin 83-03, at 1.

C-74. Thia IE Bulletin also notes that the scope of its concern

may extend beyond the diesel generator cooling system check valves:
.

It should be noted that the popular use of swing check
valves in safety related plant fluid systems consider-
ably expands the scope of concern for check valve
maintenance and testing beyond diesel cooling systems.
Licensee event reports indicate that other systems
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important to safety have experienced failure of check
valves which are not included in the IST program and
have not been discovered during testing. Other
licensee event .eports indicate that for those
valves which are not leak tested, both the type and
frequency of testing may not be adequate to detect
valve failure. Maintenance and IST programs should

~

be reconsidered in light of detecting and prev 3nting
gross and multiple check valve failures that can
defeat functions of systems important to safety.
This includes concerns both for check valve opening
and closure.

IE Bulletin 83-03, at 4-5.

C-75. The ASME Code requires that check valves be " considered" for

inclusion in in-service testing plans. Bulletin 83-03, at 2. All

safety-related check valves at Shoreham are included in the LILCO IST

program submitted to the Staff in April 1983. Rigert Affidavit (June 9,

1983), at 3. Prior to the issuance of IE Bulletin 83-03, Shoreham had

!specified that not only would the six valves in the diesel generator

cooling water system be tested for both forward and reverse flow, but

also that 44 other check valves would also be tested for both forward and

reverse flow. These 50 check valves are in th'e following systems: Main

Steam, Feedwater, Standby Liquid Control, Core Spray, High Pressure Coolant

Injection, Reactor Core Isolation Cooling, Radwaste, Service Water (includ-

ing the diesel generator cooling water supply) and Reactor Building Closed

Loop Cooling Water. In addition to the 50 check valves that are tested

for both forward and reverse flow, there are 219 check valves in the IST

program t'iat are tested for forward flow only, and another 310 check

valves that are tested for reverse flow only. Id. at 4.

r
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C-76. Mr. Rigert's June 9, 1983 affidavit states that the selec-

tion of-flow direction for testing is based upon "the required valve

response to system flow conditions during system operation." For example,

if a valve must pass forward flow and prevent reverse flow for the system

to operate properly, the valve is tested in both directions. Id. at 3.

C-77. LILCO and the Staff believe that the efficacy of LILCO's

industry evaluation program is reflected in the fact that Shoreham's

test plan required check valves in the diesel generator cooling water

supply system to be included in the test program and required them to

be tested for both forward and reverse flow, even though the plan was

developed prior to the issuance of Bulletin 83-03. Rigert Affidavit

(April 23, 1983), at 2. See "NRC Staff's Supplement to its Proposed

Opinon and Proposed Findings on SC Contention 11 - Passive Mechanical

Valve Failures" (May 25, 1983), at 3 (Opinion) and 6 (Findings).

C-78. LILCO is " investigating" the adoption of a computerized

system which could be used to incorporate industry and Shoreham-specific

valve related experience into its IST and preventative maintenance pro-

grams. This program would assist LILCO in performing trending analyses

and in identifying common causes of not only passive mechanical valve

failures but all valve failure. Rigert Affidavit (June 9, 1983), at 5.

C-79. LILCO's Independent Safety ~1gineering Group (ISEG) currently

has underway or has completed 20 projects related to valves, approximately

-- _ .- _ .- - - _ _ . .- . -
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! one-half of which relate to the identification of the causes of passive

mechanical valve failures. Alexander Affidavit (June 9, 1983), at 2.

C-80. In addition to reviewing reported experience on other plants,

! ISEG also evaluates the causes of passive mechanical valve failures that

occur at Shoreham. For example, ISEG Project No. 82-009 was established

in response to a report received from Operations personnel. This failure

resulted when the valve stem clamp setscrew loosened, permitting the stem

clamp to slide along the stem and allowing the key to fall from its keyway.

ISEG independently evaluated the incident and established a cause of-the

failure, and concurred with the proposed remedy. This incident along with

the proposed fix was reported to the NRC in SNRC-880. Alexander Affidavit

(June 9, 1983), at 3-4.

C-81. IE Bulletin 83-03 states that the specific requirements it

imposes are only part of a generic response to check valve failures

which will result in improved testing to ensure operability and to

improve reliability of check valves. IE Bulletin 83-03, at 1. Recently

completed and ongoing Staff generic efforts are described in the

" Affidavit of Ralph Caruso" (June 10, 1983), at 1-4.

C-82. The County asserts that the check valve failures described

in IE Bulletin 83-03:
.

show clearly that such failures are relatively common,
that they can occur simultaneously in redundant sys-
tems, that they are not detectable by the normal test-
ing program, that they can result in non-availability
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of essential safety systems, and that the standard
level of valve position indication instrumentation is
not capable of providing warning of such failures.
Bulletin 83-03, pp. 2-3.

"Suffolk County Submittal of Supplemental SC Contention 11 Opinion and

Findings and Response to Licensing Board's Request for a Reply to Points

Raised By LILCO and The Staff," Exhibit 2, at 2 (Proposed Finding 11:3(a));

See generally Bridenbaugh Affidavit (March 25, 1983); Bridenbaugh Affidavit

(June 17, 1983).

C-83. The County states that the criteria described by LILCO for

determining whether a check valve is to be tested by forward flow testing,

reverse flow testing or both (see Finding C-76) is " overly simplistic."

Bridenbaugh Affidavit (June 17, 1983), at 3. The County believes that

because IE Bulletin 83-03 states that it is doubtful that normal forward

flow testing would have detected check valve failures such as those

described therein (see Finding C-68), LILCO should perform "a more sophis-

ticated failure analysis" for each of the valves to determine unusual

failure modes that might occur, to quantify more accurately the test

acceptance criteria, and to identify the need for augmented action, such

as periodic disassembly, and additional position indicators for valves

determined to be "high risk." Bridenbaugh Affidavit (June 17, 1983), at

3-4.

C-84. The County also states that while a computerized program to

ensure responsive testing and maintenance such as that proposed by LILCO

---
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,

(see Finding C-i8; would be " desirable," LILCO has not committed to

install and utilize such a system. Bridenbaugh Affidavit (June 17, 1983),

at 5. Furthermore, even if such a program is implemented the County

believes that a reactive system such as this "cannot obviate the need for

a systematic and disciplined failure analysis." Id.

.

'

.
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III-0. ANTICIPATED TRANSIENTS WITHOUT SCRAM

(SC Contention 16)
.

0-1. SC Contention 16 states:

Although the anticipated transients without scram
issue is generically before the Commission in a rule-
making proceeding, Suffolk County contends that LILCO
and the NRC Staff have not adequately demonstrated
that Shoreham meets the requirements of 10 C.F.R.
Part 50, Appendix A, GDC 20, regarding correction of
the ATWS problem in the interim period of several
years pending completion and implementation of the
result of the rulemaking for Shoreham. This is
because the interim measures to be taken at Shoreham,
including operational procedures and operator train-
ing, will not compensate for the lack of an auto-
matically initiated and totally redundant standby
liquid control system (SLCS) which meets the single
failure criterion.

D-2. Testifying for LILCO were Leonard J. Calone, Chief Technical

Engineer for the Shoreham Nuclear Power Station; Harry T. Carter, Plant

Engineer for Operations at the Snoreham Nuclear Power Station; Eugene C.

Eckert, Manager, Plant Transient Performance Engineering for the General

Electric Company; Henry C. Pfefferlen, Manager of BWR Licensing Programs

for the General Electric Company; John A. Rigert, Lead Nuclear Systems

Engineer for the Shoreham Project; and William P. Sullivan, Technical

Leader in the Nuclear Energy Engineering Division of the General Electric

Company. Calone, et al., ff. Tr. 8870, at 2-3. Testifying for the NRC

Staff was Marvin W. Hodges, a Section Leader in the Reactor Systems Branch

of the Division of Systems Integration. Hodges, ff. Tr. 8872, at Pro-

fessional Qualifications. Suffolk County presented no witnesses or

testimony to support its contention.

|

!
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D-3. Anticipated transients without scram (ATWS) are events in

which the reactor trip (scram) system fails to operate as required. This

subject has been under generic review by the Staff as Unresolved Safety

Issue A-9. Staff Ex. 2A, at B-8.

D-4. The interim measures beir.g taken at Shoreham are: (1) installa-

tion of a recirculation pump trip (RPT) system to reduce reactor power on

a high vessel pressure or low water level signal; (2) the use of an ATWS

operating procedure based upon emergency procedure guidelines developed

by the BWR Owners Group and reviewed and accepted by the NRC Staff; and

(3) the implementation by LILCO of operator training for ATWS events.

Hodges, ff. Tr. 8872, at 3.

D-5. The ATWS recirculation pump trip is initiated on a reactor

high pressure or low water level signal. Calone et al. , ff. Tr. 8870, at

10. These signals are selected because they would be encountered under

ATWS conditions. Id. The Shoreham system uses a redundant two-out-of-

two logic to interrupt breakers in the power supply to the recirculation

pumps. Id. Each recirculation pump has two supply breakers, one for

each division of the RPT logic, either of which can trip the pump. Id.

There are four pressure sensors and four water level sensors. Id. Each

of the two separate electrical divisions uses a logic based on two-out-

of-two high pressure or two-out-of-two low level signals to initiate a

trip signal. Id. at 11. A signal out of this logic from either elec-

trical division will trip both of~the recirculation pumps. Id. This

system is a single-failure proof design of high reliability. Id. The
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whole system, including the pressure sensors and water level sensors, is

safety grade. Tr. 9261 (Rigert).

The operator can verify that the recirculation pumps have tripped by

looking at the indicating lights on the recirculation pump control switches.

Tr. 9208 (Calone). In addition, LILCO has an annunciator to alert the

operator that the recirculation pumps have been tripped. Tr. 9186

(Calone).

The system is designed to provide overpressure protection at the

beginning of an ATWS event. The pump trip provides a reduction in

reactor power to less than 40 percent in less than one minute. Tr. 9108

(Eckert). This rapid change in power is one of the design basis cases

for fuel thermal limits, and therefore does not present an unusual

problem for fuel structures. Tr. 9105-06 (Eckert).

1. ATWS OPERATING PROCEDURES

D-6. The Shoreham ATWS Procedure is SP 29.024.01, " Transient with

Failure to Scram." Calone et al., ff. Tr. 8870, at 11. This procedure

has been developed in accordance with generic guidance produced by-

General Electric in July 1980. Id.; Tr. 8938, 9000 (Carter). It speci-

fies certain ''Immediate Operator Actions" (Calone, et_ al. , ff. 8870,

Attachment 1, at 1) which are memorized by the operators. Tr. 9034

(Calone). It should take only seven to ten seconds for the operatcr to

begin these actions, according to one LILCO witness. Tr. 9187 (Calone).
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The first three Immediate Operator Actions are set out in section 3.1 of

SP.29.024.01. These three actions are:

3.1.1 Arm and depress manual scram pushbutton.

3.1.2 Place the Mode switch in shutdown.

3.1. 3 Verify all rods are inserted.

Calone et al. , ff. Tr. 8870, at Attachment 1, at 1; Tr. 9190-91 (Calone).

SP 29.024.01 was found acceptable when reviewed by the Staff against its

established criteria. Tr. 8972 (Hodges). Insertion of control rods

will result in rapid shutdown within about five seconds. Tr. 9068 (Hodges).

See also Calone et al., ff. Tr. 8870, at 5; Tr. 9203 (Hodges).

.

?

D-7. The following conditional "Immediate Operator Actions" are

taken after manual attempts to scram have been made:
.

3.6. IF reactor power is above 6 percent OR RPV [ Reactor

Pressure Vessel] level cannot be maintained OR suppression pool

temperature reaches 110 F, THEN perform the following:

3.6.1 Start either A or B standby liquid control [ system]

(SLCS) pump and inject the entire contents of the [SLCS] tank.

~

3. 6.1.1 IF RWCU [ Reactor Water Clean Up System] automatic

isolation did not occur, THEN manually isolate RWCU.

_ _ _ _ _ _ _ __-
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3.6.1.2 Terainate all injection into the RPV with the

exception of CRD [ Control Rod Drive] and RCIC [ Reactor Core

Isolation Cooling] or HPCI [High Pressure Coolant Injection]

to maintain RPV water level above the top of active fuel (TAF).

Calone et al., ff. Tr. 8870, Attachment 1, at 2-3.

D-8. The first " Subsequent Operator Action," after the "Immediate"

actions, is to verify that the immediate actions have been taken.

Tr. 9034 (Calone). The operators are trained to verify immediate operator

actions. Tr. 9035 (Calone). '

D-9. A " key locked" switch is.provided for initiation of the SLCS

by the operator. The LILCO witnesses considered the possibility of

leaving the key in the switch on the panel. This would reduce the time

for injection by about 15-20 seconds versus the key being in the locker.

However, it is the opinion of the LILCO witnesses that this would not be

a sufficient benefit to outweigh the cost of defeating the purpose of the

key lock switch, i.e. to prevent inadvertent operation. Furthermore, all

key lock switch keys are kept in the locker. To do otherwise with the

SLCS key would be an exception to the standard rule. Tr. 9257-58 (Calone).

Therefore, to prevent problems in (a) opening the locker containing the

SLCS key, and (b) selecting the right key from the locker, LILCO has

committed to put a breakable glass door on the key locker, and to have

the standby liquid control key uniquely colored for easy identification.

The key control procedures also will be ruodified to include a provision
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to ensure proper placement of the keys inside the key locker, and to

periodically verify the placement. Tr. 9258 (Calone).

D-10. The Staff reviewed the Shoreham ATWS procedure for human

factors. A series of human factors comments were developed by the Staff

and its consultants based upon Revision C of the procedure. These were

forward.d to LILCO in approximately August 1981. On October 17, 1981,

LILCO demonstrated their ATWS procedure, along with the rest of their

emergency procedures, for representatives of the NRC Staff at the

Limerick simulator. Staff Ex. 2C, S 13.5.2.6, at 13-4; Tr. 8991

(Carter). The NRC Staff utilized this exercise to discuss and modify its

August 1981 human factors comments on the ATWS procedure, Revision C.

Although the simulator exercise was cut short because the simulator

stalled two or three minutes into the transient, much of the procedure
,

was demonstrated, including initiation of the SLCS. Tr. 9016 (Carter).

Following the simulator exercise, the finalized Staff human factors com-

ments were incorporated by LILCO into Revision E of the Shoreham ATWS

procedure. Tr. 9008-9013 (Hodges, Calone). Revision E of SP 29.024.01

was approved by the Staff and written up in the Shoreham SER. Tr. 9008

(Hodges); Staff Ex. 2C, 9 15.3. Following Staff approval of Revision E,

a draft procedure, LILCO issued the final procedure Revision 0 (numeri-

cal). This final version is identical to Revision E, except for one

change on page 1, step 3.1.2, which replaced the word " refuel" with

" shutdown." Tr. 9009 (Calone).
,

i

!

t

!

y
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D-11. The BWR Owners Group's generic emergency orocedure guidelines

are currently being revised into a Revisirn 2 which will incorporate ATWS

guidance.. This Revision 2 was submitted by the Owners Group to the NRC

Staff for review. Tr. 8938 (Carter). Following Staff approval of

Revision 2 of the guidelines, the Shoreham procedures will be rewritten

to reflect the changes in the guidelines. Tr. 8937 (Carter). The cur-

rent ATWS procedure has been approved by the NRC Staff for Shoreham, and

unless changes to the procedure are truly significant, the Staff does not

want to Lndermine operator training by incorporating changes before they

are fully developed. Tr. 8958 (Hodges). Present procedures may be more

conservative. Tr. 9203 (Calone); Tr. 9205-06 (Calone, Hodges).

D-12. Several changes to the Shoreham emergency operating procedure

for ATWS may result from the Revision 2 to the BWR Owners Group emergency

procedure guidelines. First, the revised guidelines would incorporate

the ATWS control procedures into the reactor control procedures. Tr. 8987-

(Hodges). Any revision to Shoreham's procedures based on Revision 2 of

the guidelines would likely incorporate the organizational. change. Tr. 8946

(Hodges). Second, a substantive change may be made in the procedure for l

initiation of SLCS.' Under Revision 2 the "or" in step 3.6 may be replaced

;by an "and." This would call for injection of boron only if power on the

-APRM' scale is above 6 percent and the suppression pool temperature

reaches 110*F. Tr. 9203-04 (Hodges, Calone). Staff witness Hodges ;

. believes the "and" statement is preferable, Tr. 9203 (Hodges), but the :

Shoreham procedure is considered to be technically more conservative.
4

; Tr. 9203 (Calone). A third change-in the procedures which may result
1

L
I

!

_ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ - - _ - _ _ _ - - _ _ _ _ - _ - _ - - _ _ _ _ _ - - - _ - _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - _ _ _ _ - _ _
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! from the revision of the guidelines is the addition of an extra step. :

The additional step will require the throttling of HPCI and RCIC to aid

in decreasing the water level to control reactor power. Under the cur-
,

: rent-Shoreham procedure, the feedwater pumps are tripped. This has the
*

t

effect of lowering water level. However, throttling HPCI and RCIC will'

i

decrease the water level more quickly. Tr. 8946-51 (Hodges, Carter). A

fourth minor-potential change identified by the witnesses would add a step

to secure boron injection if control rods are inserted after initiation

of SLCS. The present procedure is more conservative in that the operator

will inject the full content of the boron tank regardless of subsequent

rod insertion. Tr. 9205-06 (Calone, Hodges). Substantive changes to

the procedure. guidelines will need to be approved by the NRC Staff.

2. OPERATOR TRAINING
,

D-13. ATWS training, consisting of both classroom lectures and-

examinations, is given to'all Shoreham operators. The operator is trained

in the causes for scrams and how various systems should. respond to

anticipated transients. The operator is required to memorize all'of the

immediate actions for all of the emergency procedures. Tr. 9034 (Calone).
'

The' operator is then required to practice these responses at a simulator.

His simulator performance is evaluated by independent instructors to

ensure LILCO that the training has been successful. Calone et al.,~ff.

Tr. 8870,-at.12-14; Tr.'9037 (Calone). The operator must document that:

he has worked through at least one ATWS transient as part of his simulator

training. Tr. 9036.(Calone). This training was performed using the -

- - - - _ - _ _ _ _ _ _ ______ _ . _ , _ _ .
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Limerick simulator. Tr. 9003-04 (Carter). The NRC review of Shoreham

training in general is conducted by Region I. The inspectors have made

plant visits to observe training, interview instructors, and review

schedules and exam results. Tr. 9236 (Calone). At the time of the

hearing, LILCO had just passed a five-day review of the training program

by the NRC. Tr. 9238 (Calone). The NRC also conducts the operator exams,

which effectively test the training program. Id.

D-14. The Shoreham scram system consists of 137 individual control

rods. Each rod is driven by two separate hydraulic pressure sources.

Each control rod drive is scrammed as an individual unit. Hot shutdown

can be accomplished if at least 50 percent of the control rods are

inserted in a checkerboard fashion. These design features assure that

the Shoreham scram system is highly redundant and highly tolerant of

component failures. Calone et al., ff. Tr. 8870, at 6-7.

D-15. The Shoreham plant is equipped with an alternate rod

insertion (ARI) system. This is a redundant and diverse system for

initiating control rod insertion by actuating dedicated backup scram

valves. Calone et al., ff. Tr. 8870, at 15. The ARI system is designed

to insert the rods 15 to 20 seconds after the normal trip signal and a

failure to scram. If ARI functions properly, there will be no need for

the operator to attempt to manually insert the rods. Tr. 8978-79

(Hodges).

.- - - _ _ _ _ _ - _ _ _ - _ _ - - _ . . _ _ - _ - _ _ _ _ _ _ _ _



-346-

III.E. SEISMIC DESIGN

(SOC Contention 19(e))

1. INTRODUCTION

E-1. As admitted by the Board, SOC Contention 19(e) states:

A major contributing factor in the TMI-2 accident was that
operating plants were not required by the NRC Staff (Staff) to
be in compliance with current regulatory practices (i.e.,
Regulatory Guides, Branch Technical Positions, and Standard
Review Plans). The TMI-2 accident also demonstrated that the
current regulatory practices, practices similar to those being
applied by the Staff in their safety evaluation of Shoreham,
were in a number of cases not suitably conservative to properly
protect the health and safety of the public (i.e., hydrogen
generation, radiation shielding, source terms, and single
failure criterion).

SOC contends that the NRC Staff has not required LILCO to
incorporate measures to assure that Shoreham conforms with the
standards or goals of safety criteria contained in recent
regulatory guides. As a result, the Staff has not required that
Shoreham structures, systems, and components be backfit as
required by 10 CFR S 50.55a, S 50.57, and S 50.109 with regard
to:

*A A

The design response(e) Regulatory Guides 1.60 and 1.61. --

spectra for the seismic design of Shoreham are not based on
the standards in Regulatory Guide 1.60. Thus, the spectra
have not been demonstrated to be sufficiently conservative

,' to comply with 10 CFR Part 50, Appendix A, Criterion 2,
and 10 CFR Part 100, Appendix A. In addition, LILCO did
not use the Regulatory Guide 1.61 value of damping (4%)
for the operating basis earthquake analysis of Category I
reinforced concrete structures, but rather utilized a
higher value of damping (5%),-thereby also violating the
regulations just cited.

E-2. Testimony on S0C Contention 19(g) was filed by LILCO and by
'

the NRC Staff. Testimony of Albert Yao Chee Wong for the Long Island

-Kawa----__u- ---_J
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Lighting Co. on SOC Contention 19(e) -- Seismic Design, ff. Tr. 3970; NRC

Staff Testimony of Sang Bo Kim and Robert L. Rothman on Seismic Design,

ff. Tr. 3979. Over Suffolk County objection, LILCO was permitted to

add A. Stanley Lucks as an additional sponsor of its SOC Contention 19(e)

testimony. In light of the limited notice given of this additional wit-

ness, however, the Board ruled that any party could later recall Dr. Lucks

for further qttestions, without the need for any showing of good cause.

Tr. 3836-38 (Judge Brenner). No party sought to avail itself of this

opportunity. SOC took no part in the litigation of this contention. The

County proceeded by cross-examination alone.

E-3. A " response spectrum" is "a plot of the maximum responses

(acceleration, velocity, or displacement) of a family of idealized single-

degree-of-freedom damped oscillators against natural frequencies (or

periods) of the oscillators to a specified vibratory motion input at their

supports." 10 C.F.R. Part 100, Appendix A; County Ex. 15, at 1.60-3.

"When obtained from a recorded earthquake record, the response spectrum

tends to be irregular, with a number of peaks and valleys." County

Ex. 15, at 1.60-3. A design response spectrum is "a relatively smooth

relationship obtained by analyzing, evaluating, and statistically com-

bining a number of individual response spectra derived from the records

of significant past earthquakes." M.; Kim and Rothman, ff. Tr. 3979,

at 5. ,

E-4. Design response spectra are used in seismic analyres to assess

the adequacy of structural design before construction begins. Wong, ff.
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Tr. 3970, at 2; Tr. 4131 (Wong). Spectra are envelopes of prescribed maxi-

mum responses of a particular structure to seismic forces. The response

of the structure depends on various factors, such as the natural frequency

of the structure, the peak ground acceleration, and the damping values

which are used. Wong, ff. Tr. 3970, at 2.

E-5. The natural frequency of a structure is the rate at which the,

the structure completes one cycle of motion per unit of time. Thus, the

'

natural frequency is a description of how fast the structure will vibrate

given certain seismic excitation. The peak ground acceleration rate de-

scribes how fast the ground moves in terms of percentage of gravity. The

damping factor describes the amount of energy which is dissipated by the

system or structure during motion. Wong, ff. Tr. 3970, at 2-3. Damping

factors are used to adjust seismic response spectra; as the damping factori

,

increases, the response spectrum will be smaller at critical frequencies.

Tr. 4000 (Kim).

2. DAMPING FACTOR USED AT SHOREHAM

E-6. There are two basic forms of dampir.g which may be relevant to

the development of seismic design response spectra: structural damping

and soil damping. Structural damping (also known as material damping) is

a measure of energy dissipation of a structure under dynamic excitation.

When a structure is deformed or strained, there is a certain amount of

loss or dissipation of the energy straining the structure. Kim and

Rothman, ff. Tr. 3979, at 3; Wong, f f. Tr. 3970, at 6-7; Tr. 3986 (Wong).



-349-

Soil damping is the dissipation of seismic energy by means of the interac-

tion of a structure and the surrounding soil. Kim and Rothman, ff.

Tr. 3979, at 3; Tr. 3988-89, 4004 (Wong). Soil damping consists of two

parts: the material damping of the soil and " radiation damping." Soil

material damping is essentially the friction caused in the granular soil

by some kind of excitation. Radiation damping results from the radia-

tion of vibratory energy from the structure to infinity through the soil.

Tr. 4004 (Wong).

E-7. Total system damping is a weighted average of the damping fac-

tors of the structural system. The weighting factor is based on the

amount of energy stored by each part of the structural system, including

the subgrade soil. Wong, ff. Tr. 3970, at 7; Tr. 3986 (Wong); Kim and

Rothman, ff. Tr. 3979, at 3-4.

~

. E-8. Regulatory Guide 1.61, which addresses only structural damp-

ing, recommends that a four percent structural damping value be used for

the operating basis earthquake (08E) analysis of Category I reinforced

concrete structures. Wong, ff. Tr. 3970, at 6-7; Kim and Rothman, ff.

Tr. 3979, at 3-4.

E-9. LILCO did not utilize a separate structural damping value in

assessing the Shoreham design. Rather, LILCO used a five percent total

system damping value, as specified in FSAR Table 3.7.1A-1. Wong, ff.

Tr. 3970, at 6-7. Thus, the total damping factor used at Shoreham

.

r
___ _ - _ _ ______m__..___________m __ _ . _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ . _ . _ _ . _ _ _ _ _ _ . _
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includes additional damping due to the interaction of the concrete struc-

ture with the soil. Tr. 3987-88 (Wong). The FSAR does not contain any

calculations to document the basis for LILCO's decision to use a five

percent total system damping value. Tr. 3989-93 (Wong).

E-10. Shoreham is on a soil site. The shear wave velocity for the

Shoreham soil at surface level is about 700 feet per second, but

increases to slightly less than 2000 feet per second at a depth of 1100

feet. Tr. 4011, 4012 (Wong). Under NRC guidelines, a rock site exists

when the wave velocity is higher than 3500 feet per second. Tr. 4011

(Wong). For a structure built on a soil site, most strain energy goes

into the soil. Tr. 3998 (Wong).

E-11. Shoreham was designed using a ten percent soil damping value.

Tr. 3990; 3996 (Wong). No detailed studies or analyses of the amount of

soil damping at Shoreham were performed by LILCO. Tr. 3995-96. They

were not deemed necessary because, based on simple calculations and LILCO's

engineering judgment, LILCO concluded that the actual soil damping in the

horizontal and vertical direction is more on the order of 40 percent.

Id. LILCO's witness estimated that this figure is within an error band

of plus or minus ten percent. Tr. 4007 (Wong).

E-12. The Staff's practice is to allow as much as ten percent soil

damping. Tr. 4008 (Kim). Although LILCO believed that actual soil damp-

ing is always in excess of ten percent, the ten percent figure was used *
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at Shoreham because it knew that the use of this value would be accepted

by the NRC Staff as being adequately conservative. Tr. 4009 (Wong).

E-13. Soil damping is generally larger than structural damping.

When combined with structural damping, this leads to a total system damp-

ing value larger than the structural damping figure alone. Kim and

Rothman, ff. Tr. 3979, at 3-4. When the four percent structural damping

value suggested by Regulatory Guide 1.61 is used in conjunction with a

ten percent soil damping, the total system damping is eight percent.

Shoreham's use of a five percent total system damping value was conserva-

tive. Wong, ff. Tr. 3970, at 8; Tr. 3989-90, 3997-98 (Wong).

E-14. The NRC Staff review of the damping factors at Shoreham was

based primarily on Regulatory Guide 1.61. The Staff compared LILCO's

value with the four percent structural damping value specified therein.

If the difference had been large, the Staff would have asked for justi-

fication. As the difference in the damping values was only one percent,

the Staff made an engineering judgment that the five percent total

system damping value was acceptable. Tr. 3998-99 (Kim); Kim and Rothman,

ff. Tr. 3979, at 4. The Staff performed no formal analyses to confirm

that the five percent damping factor was appropriate. Tr. 3994 (Kim).

3. THE SHOREHAM DESIGN RESPONSE SPECTRUM

E-15. The Commission's regulations require that design response

spectra be developed for both the Safe Shutdown Earthquake (SSE) and the

_ _ _ _ _ - _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ -
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Operating Basis Earthquake (OBE). 10 C.F.R. Part 100, Appendix A, VI(a).

The Safe Shutdown Earthquake (sometimes referred to as the Design Basis

Earthquake) is that earthquake which is based upon an evaluation of the

maximum earti quake potential at a site. The Operating Basis Earthquake

is that earthquake which could reasonably be expected to occur at a site

during the operating life of the plant. M. at III(c) and (d).
I

E-16. In providing that design response spectra be developed, the

Commission's regulations state:

I

In view of the limited data available on vibratory ground
motions of strong earthquakes, it usually will be appro-
priate that the response spectra be smoothed design spectra
developed from a series of response spectra related to the
vibratory motions. caused by more than one earthquake. j

i -

| H. at VI(a). 1

.

1

'

E-17. The Sooreham safe shutdown earthquake is a modified _Mercalli
!

Intensity VII. The operating basis earthquake is one-half of the SSE.

This SSE intensity results in a peak acceleration value of about 0.2g for!

the SSE, which value is the anchor point for the.Shoreham SSE design

response spectrum. Wong, ff. Tr. 3970, at 4-5; Tr. 4027-28 (Wong); LILCO

Ex. 10, at 3.7-2 to 3.7-3, Figure 3.7.1A-5.
.

!

! E-18. There are essentially two techniques for developing the shape.

| of response spectra for nuclear power plants. One is to use the general
l

shape and amplification factors of the response spectrum in Regulatory

Guide 1.60. That general shape would be used in conjunction with a peak

.
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horizontal ground acceleration for that site, the anchor point, to set

the level of amplitude of the response spectrum shape. Tr. 4019-20

(Rothman).

E-19. The Regulatory Guide 1.60 design response spectrum was

developed so that it could be applied to many sites in the United States.

Wong, ff. Tr. 3970, at 3. Accordingly, this spectrum is overly conserva-

tive for most sites. Tr. 4254-63 (Wong, Lucks). Regulatory Guide 1.60

is based on approximately 24 to 32 earthquake records derived from 14 to

16 events. Tr. 4216-17 (Lucks). Spectra were obtained using these records

and statistical analyses were performed on the data. An envelope corre-

sponding to the mean plus one standard deviation was obtained and is used

as the smooth shape for the spectrum. Tr. 4020 (Rothman).

E-20. The second means of developing response spectra is to use

records obtained under specific site conditions at a particular magnitude

level and at a particular distance from the site. When site-specific

response spectra are generated, a number of factors have to be considered,

including the site geology (such as whether it is a rock site or a soil

site), the magnitude of the earthquake records being used, and the dis-

tance from the earthquake source to the recording station. Tr. 4019-22

(Rothman). See Regulatory Guide 1.60 (SC Ex. 15).

E-21. The design response spectra for Shoreham were not based on

Regulatory Guide 1.60. Regulatory Guide 1.60 was published after the

response spectra for Shoreham were developed, and the Staff did not intend
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that the Guide be applied to Shoreham. Tr. 4183 (Rothman); Tr. 4184

(Lucks); Kim and Rothman, ff. Tr. 3979, at 6. An applicant for an operat-

ing license is not recuired to establish compliance with regulatory guides.

SC Ex. 15, at 1; Kim and Rothman, ff. Tr. 3979, at 5. Today, although

Regulatory Guide 1.60 exists, the NE Staff encourages the use of site-

specific spectra (Tr. 4184 (Rothman)), and the Staff may request site-

specific spectra for " peculiar" sites. Tr. 4185 (Rothman).

E-22. Site-specific spectra were developed for Shoreham by Drs.

Seed and Whitman in 1968-69. Wong, ff. Tr. 3970, at 4; Tr. 4210-11 (Wong);

Tr. 4211-12 (Lucks). In developing the Shoreham spectra, Drs. Seed and

Whitman first established the sub-surface profile and soil properties of

the site. Tr. 4232 (Lucks); see Tr. 4210-11 (Wong).

E-23. The development of the Shoreham response spectra is described

in the Shoreham FSAR. LILCO Ex. 10. The spectra were developed from the

records of four actual earthquakes (El Centro 1940, Taft 1952, Helena

1935, and Golden Gate 1957), and an artificial earthquake having properties

intermediate to those of Taft and Helena. Id. at 3.7-3; Tr. 4201-4210

(Wong and Lucks). The records selected were primarily from stiff sites

that contained a broad frequency content of motion. Tr. 4182 (Lucks).

All four earthquake records represent strong motions of magnitude 5.3 and

up. Tr. 4237 (Lucks). The artificial earthquake was developed to provide

additional input; primary reliance was placed on the four actual records,

however. Tr. 4210 (Lucks). The Taft and El Centro records were rich in

all frequencies and were long in duration. Helena, on the other hand,

--
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was a short burst of high frequency. The artificial earthquake was given

duration and frequency contents in between these groupings, to ensure

dhatallfreqtancieswereadequatelyconsidered. Tr. 4182, 4237-38,

4268-69 (Lucks}.

E-24. The earthquake time history records used in development of

the Shoreham spectra are depicted in FSAR Figure 3.7.1A-5. These records,

as depicted on the FSAR figure, have been modified for the Shoreham site-

specific conditions and enveloped. Tr. 4181-82, 4215, 4232-35 (Lucks);

LILCO Ex. 10, at 3.7-3.

E-25. These earthquake records, as modified, were then used to

reflect Shoreham's specific soil conditions so as to obtain the ground

surface spectrum for the Shoreham site. Tr. 4181-82, 4233-34 (Lucks).

This modification was accomplished by performing amplification analyses

in which the data from these earthquakes were used as input at the rock

level and amplified up through the Shoreham sub-surface profile.

Tr. 4181-82, 4233 (Lucks). From each of these earthquake records, the

following items were computed: (i) time histories of the velocity at

the surface, (ii) response spectra for varying amounts of structural

damping, (iii) time histories of shear stresses for selected elevations,

(iv) maximum and average shear stresses for the eight largest pulses

from ground surface to bedrock, (v) strains in the soil mass at various

elevations, and (vi) ratios of response spectra of the input motion to

response spectra at the ground surface. LILCO Ex. 10, at 3.7-3.

_
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| E-26. As a scaling factor, a surface velocity of eight inches per
i

second was used. Velocity was used, rather than acceleration, because it

is a better measure of structural damage. LILCO Ex. 10, at 3.7-2. Eight

inches per second corresponds to, at least, a Modified Mercalli Intensity

VII earthquake, to which Shoreham is designed. Id.; see Tr. 4223 (Lucks).

E-27. The various spectra obtained from these computations were

plotted on tripartite paper. LILCO Ex. 10, at 3.7-3. Spectra were then

developed to envelop the various spectra obtained from the amplification

analyses. Id.

E-28. The Housner spectrum is similar to the Regulatory Guide 1.60

spectrum in that it is a smooth spectrum which was developed from earth-

quake acceleration time histories from events with a range of magnitude

and epicentral distances. The Housner spectrum is not specifically

designed for use at any one site but rather was developed for use with

differing reference peak accelerations or anchor points to estimate

different earthquake conditions. Kim and Rothman, ff. Tr. 3979, at 5.

E-29. The Housner spectrum for 0.2g has a well known shape and it

provided a satisfactory envelope for all of the records except for the

lower frequency portion of the El Centro earthquake where velocities are

highest, i.e., below two cycles per second. LILCO Ex. 10, at 3.7-3; see

Tr. 4227 (Lucks). Therefore, the velocity portion of the Housner spectrum

was modified by multiplying the ground velocity by 1.9 for five percent
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damping. The resulting spectrum adequately enveloped the El Centro record.

LILCO Ex. 10, at 3.7-3; Tr. 4223-24 (Lucks).

E-30. Because the Shoreham spectrum coincides with the Housner

spectrum, as modified, it is called the Modified Housner Spectrum. LILCO

Ex.10, at 3.7-3; Tr. 4215 (Lucks). Nevertheless, the Shoreham spectrum

was developed independently of the Housner spectrum and LILCO's witnesses

testified that it is of no valuesto compare the two spectra. See Tr. 4213

(Wong); Tr. 4215, 4227 (Lucks).

E-31. Based upon the modifications made to the spectral shape used

at Shoreham, it has been described by the Staff as being somewhat more
t

conservative than the Housner spectrum. However, the Staff has described

the final Shoreham spectrum as less conservative than the Regulatory

Guide 1.60 spectrum at certain frequencies. Staff Ex. 2A [SER], at 2-19.-

E-32. For five percent damping there are spikes at five frequencies

where the spectra of the earthquakes used to develop the Shoreham spectrum

exceed it. Tr. 4271 (Lucks). Dr. Rothman, testifying for the NRC Staff,
'

prepared a specific comparison of the Shoreham SSE spectrum, anchored at

0.2g, with the Regulatory Guide 1.60. spectrum, anchored at 0.13g.

Tr. 4134 (Rothman); Staff Ex. 1. From 17 hertz to the 33 hertz anchor

point, the Shoreham spectrum exceeds the Regulatory Guide spectrum.

Between approximately 1.8 and 17 hertz, the Regulatory Guide 1.60 spec-

trum exceeds the Shoreham SSE spectrum. Tr. 4137 (Rothman). Between

,
0.35 hertz and 1.8 hertz, the Shoreham spectrum exceeds the Regulatory

,
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| Guide 1.60 spectrum. Below 0.35 hertz, the Regulatory Guide spectrum

anchored at 0.13g exceeds the Shoreham spectrum. Tr. 4138-39 (Rothman);
|
! Staff Ex. 1.

E-33. Referring to Staff Ex. 1, Dr. Rothman estimated that at three

hertz, the Regulatory Guide 1.60 spectrum anchored at 0.13g exceeds the

Shoreham site-specific spectrum by about 0.0bg, with the Regulatory Guide

spectrum being 0.33g and the Shorehan spectrum being at 0.28g. Tr. 4172

(Rothman). Although Staff Exhibit I was a roughly prepared document, it

still indicates that the Regulatory Guide spectrum exceeds the Shoreham

spectrum at three hertz. Tr. 4166-69, 4173-74 (Rothman). In fact, be-

tween about 2.5 hertz and nine hertz, the Regulatory Guide spectrum con-

sistently exceeds the Shoreham spectrum. At about four hertz the exceed-

ance is a bit smaller and at 2.5 and nine hertz, the exceedance is a bit

larger. Tr. 4174-75 (Rothman).

E-34. Suffolk County Ex.16 is Table 3.7.2A-1 from the Shoreham

FSAR. It indicates that the natural frequencies of vibration at Shoreham

are as follows: the reactor building -- from slightly over one hertz to

slightly over 12 hertz; for the turbine building -- from slightly under

one hertz to slightly over 6.5 hertz; for the radwaste building -- from

2.9 hertz to 4.78 hertz; and for the screenwell/pumphouse building --

from 3.3 hertz to 6.7 hertz. SC Ex. 16.

E-35. With the exception of the frequencies that contribute signifi-
I

cantly to the response of the reactor building, the witnesses did not !
i

:

|

.. -
,
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know the significant frequencies for the radwaste building, the turbine

building, or the screenwell pumphouse. Tr. 4161 (Wong).

E-36. LILCO's witnesses testified that it is inappropriate to com-

pare the Regulatory Guide 1.60 spectrum with the Shoreham SSE spectrum.

Wong, ff. Tr. 3970, at 6; Tr. 4197 (Lucks). While the Staff's witness

testified that such a comparison is feasible, he noted that such a com-

parison would have to be justified in some way since different earthquake

records, different assumptions and different methods of application were

used in the two. Tr. 4131-32 (Rothman). LILCO witnesses observed that

because the Shoreham site has a deep soil profile, the response above

frequencies of two hertz is depressed compared to a standard smooth spec-

trum, such as that in Regulatory Guide 1.60, which was developed to en-

velop data from sites including those with conditions that would amplify

the accelerations in those frequencies. The deep soil impedes the transi-

tion of motions having high frequencies of short duration. Tr. 4179-80

(Lucks); see Wong, ff. Tr. 3970, at 6.

E-37. Staff witness Rothman's comparison shows that, overall, the

two spectra are in close agreement from a geotechnical point of view.

Tr. 4198 (Lucks). In terms of structural engineering, the difference

between a structural response tailored to the Regulatory Guide 1.60 spec-

trum and a structural response tai'ored to the Shoreham design response

spectrum would be small. Differences could be ten percent of the accel-

eration values for the structural response. Tr. 4267 (Wong). A very

-- ._, , -_ _ _ - . - - - . - - - . - _ - ... . - . -
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|

i
j conservative approach is used to determine a maximum acceleration of
.

points on a structure. Id.
2

.

I E-38. For any one earthquake, the spectrum may have spikes, but

substantial portions will be below the Shoreham spectrum for the rest of

j the frequency intervals. Tr. 4272 (Lucks). Typically, the response of a

structure is determined by the sum of the contribution from various fre-

quencies. Thus, when considering the overall response of a structure, a

small exceedance at an isolated frequency range is insignificant.

Tr. 4271-73 (Lucks); Tr. 4273 (Wong). In particular, the spike exceeding

the Shoreham spectrum by the greatest amount is the El Centro record at

0.4 hertz. LILCO Ex. 10, Figure 3.7.1A-5. This frequency is not of

concern for Shoreham. See Tr. 4275 (Wong).

E-39. Regulatory Guide 1.60 spectrum was developed by enveloping

the 84th percentile of data at critical points. Tr. 4020-21 (Rothman);

Tr. 4194 (Lucks). Although the actual spectra.obtained from the amplifi-

cation analyses have spikes that exceed the Shoreham spectrum, the spectra

exceed the 84th percentile of the data. Tr. 4196-97 (Lucks). Using this

percentile, which was the same as was used in developing the Regulatory

Guide 1.60 spectra, the Shoreham spectrum is conservative. Tr. 4197

(Lucks). LILCO's witnesses testified that it would be overly conserva-

tive to envelope these spectra at any higher percentile of the data; the

developers of the Regulatory Guide 1.60 spectrum considered it to be

excessively' conservative to envelop their data at a higher percentile.
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Tr. 4194, 4197 (Lucks). The Staff testified that it is willing to accept

spectra which are even less conservatively enveloped. Tr. 4199 (Rcthman).

E-40. The NRC Staff reviewed the earthquakes selected and the

amplification analysis used and agreed that the approach taken by Appli-

cant in its seismic design was acceptable (Tr. 4240-41, 4245 (Rothman))

and complies with the Commission's regulations. Kim and Rothman, ff.

Tr. 3979, at 8.

i
,

i

!
!
!

!

!
i

t

a

______.____________._m . = . _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ ___________._______________m ___a_ . _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ . _ . _ _ _ . _ _ _ _ _ _ _ _ _ . . _ . . _ _ _ _ _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - _ - - _ ,

-362-

III-F. MARK II CONTAINMENT

(Suffolk County Contention 21)

1. INTRODUCTION

.

F-1. As admitted by the Board, Suffolk County Contention 21,

Mark II Containment, reads as follows:

LILCO and the NRC Staff have not adequately demon-
strated that Shoreham's primary containment, reactor
pressure vessel supporting structure and attached and
associated safety-related equipment meet the require-
ments of 10 CFR 50, Appendix A, DGC 4, 16, 50, 51 and
52. The specific concerns are as follows:

Forces generated during the suppression poola.
LOCA dynamics have not been completely and ade-
quately determined and taken into account. Of
the numerous Mark II Containment loads assessed
on a generic and on a plant unique basis under
the Mark II reassessment program underway for
the past six years, several LOCA forces have not
yet been shown to have been suitably handled in
the design of the structures, systems, and compo-
nents important to plant safety. Included in
this category are the forces due to Steam Conden-
sation Downcomer Lateral Loads (Loads 1.8.1.a &
b in Table 6-il, NUREG-0420, Supp. No. 1), Steam
Condensation Oscillation Loads (Loads 1.B.2.a in
Table 6-il, NUREG-0420, Supp. No. 1), and Steam
Condensation Chugging Loads (Loads 1.B.2.c in
Table 6-1, NUREG-0420, Supp. No. 1).

b. Forces generated during safety relief valve (SRV)
actuation, continuing SRV blowdown, and those
due to suppression pool heatup resulting from
such extended blowdowns have not been demon-
strated to be adequately accommodated. Concern
specifically remains for the Quencher Air-clearing
Loads (Loads 1118 in Table 6-1, NUREG-0420, Supp.
No. 1), Steam Condensation Submerged Drag Loads
(Loads 111.C in Table 6-1, NUREG-0420, Supp. No.
1), and proper specification and accommodation

.
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of the suppression pool temperature limit (phe-
nomenon 11.A in Table 6-1, NOREG-0420, Supp.
No. 1).

c. The capability and adequacy of the test proce-
dure to periodically demonstrate an acceptable
leakage rate of the drywell floor seal and down-
comer vacuum breakers and other leakage paths
that could lead to excessive steam bypass of
the suppression pool has not been demonstrated.

d. Adequacy of the design to insure, with suffi-
cient margin, that the primary containment and
associated safety-related structure can accom-
modate the simultaneously applied loads of
transient and LOCA events has not been
demonstrated.

e. -Suffolk County further contends that the extent
of the deficiencies resulting from the Mark II
containment design program may be further exacer-
bated by the fact that an adequate and properly
controlled experimental design verification
program as required by 10 CFR 50, Appendix B,
Sections III and XI has not been performed. The
verification of the design adequacy of the pri-
mary containment, reactor pressure vessel sup-
porting structure, and associated safety-related
systems and components is deficient with' specific
regard to testing under the most adverse design
conditions, performance of tests under suitable

~

environmental conditions, documentation and
evaluation of test results, and use of test data
developed under a noncontrolled (foreign) test
program. There is, therefore, lack of assurance
that the acceptance criteria used by LILCO in
evaluating the Shoreham design contains suitable
conservatism.

;

'F-2. Subsequently, Suffolk County withdrew subpart (b) of this conten-

tion, which related to the load definitions associated with SRV actuation.

See LILCO's Motion to Strike Parts of the Testimony of Dale G. Bridenbaugh

on Suffolk County Contention 21 -- Mark II (June 29, 1982), ff. Tr. 7018,

at 2 ("Suffolk County's reply to a series of LILCO interrogatories has
!

!

r

C



-364-

revealed that the County no longer wishes to raise questions regarding

provision (b)...."). Counsel for the County disagreed on the record with

the ass'ertion that the County had withdrawn subpart (b). Tr. 9830

(Letsche). The County did not dispute that it had stated its intention

to ask no questions regarding subpart (b) of this contention in response

to a LILC0 interrogatory and that it had not amended this response. Id.

The Board ruled that the County's response to the LILCO interrogatory had

resulted in the withdrawal of subpart (b). Tr. 9830-31; 9880-81 (Judge

Brenner).

F-3. The testimony of Hancock Chau, Charles A. Malovrh, and

William M. Davis, for the Long Island Lighting Company on Suffolk County

Contention 21 -- Mark II Containment, was filed on May 25, 1982 (ff.

Tr. 9735). LILCO subsequently supplemented its witness panel by adding

Harold E. Townsend and James E. Metcalf whose professional qualifications

were submitted for the record (ff. Tr. 9735). These supplementary wit-

nesses subscribed to the testimony prepared by Chau, Malovrh, and Davis.

Tr. 9734 (Townsend, Metcalf).

F-4. The NRC Staff Testimony of Farouk Eltawila, Mel B. Fields,

and Chen P. Tan on Mark II Containment (Suffolk County Contention 21) was

filed on May 25, 1982 (ff. 1r. 9741). The Staff subsequently supple-

mented its witness panel by adding David Terao, who subscribed to the

Staff's testinony (Tr. 9739) (Terao), and whose professional qualifica-

tions were submitted for the record (ff. Tr. 9741).
.
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F-5. Although Suffolk County prefiled written direct testimony,

it chose to withdraw this testimony and proceed on the basis of cross-

examination alone. Tr. 9942-44, 10,031-32 (Letsche).

2. SUPPRESSION POOL DYNAMIC LOADS

F-6. In the course of the General Electric Company testing program

for the Mark III pressure suppression containment program, new contain-

ment loads associated with a postulated loss-of-coolant accident (LOCA)

were identified which had not been included in the original design review

of the Mark II containment. Staff Ex. 2A [ Safety Evaluation Report

Related to the Operation of Shoreham Nuclear Power Station, Unit No. 1,

NUREG-0420 (SER)], at 6-17.

F-7. On April 11, 1975, the NRC Staff sent a letter to each domestic

Mark II Owncr informing them that the Staff was requiring a reassessment

of the Mark II containment system design, including both the dynamic

effects of drywell air and steam being rapidly forced into the suppression

pool during a postulated design basis LOCA and the dynamic loads resulting

from safety relief valve actuation. Chau et al., ff. Tr. 9735, at 8;

Staff Ex. 2A [SER], at 6-17.

F-8. There are four major suppression pool loads that can occur

during a LOCA: (1) pool swell, (2) steam condensation oscillation,

(3) steem condensation chugging, and (4) steam condensation downcomer

lateral loads. Chau et al., ff. Tr. 9735, at 15.

'

-. - . - _ . --
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F-9. Pool swell refers to the rise of the slug of suppression pool

water between the elevation of the downcomer vent exits and the pool

surface. The water is driven by drywell air being forced into the pool

through the downcomers immediately following a large break accident.

The slug is accelerated upward until it is retarded by wetwell air space

compression and by gravity, and then it falls back. Chau et al., ff.

Tr. 9735, at 15-16.

F-10. Piping, pipe supports, and any other components submerged at

elevations between the vent exits and normal pool surface are subject

to drag loads during pool swell. Piping, pipe supports, and any other

components located between the initial pool surface and the maximum pool

swell height are subject to both impact and drag loads during pool swell.

Chau et al., ff. Tr. 9735, at 16.

F-11. Steam condensation oscillations occur during the period of

high steam flow following evacuation of the drywell air. During this

period there is continuous condensation of steam, causing oscillation of

the steam / water interface at the downcomer vent exits. This results in

an oscillatory [= essure field being established in the suppression pool

which imposes a direct load on all submerged piping / structures as well

as the wetted pool boundary. Chau et.al. , ff. Tr. 9735, at 16.

F-12. The oscillatory pressure load on the containment boundary

results in vibration of the primary containment and of the reactor

.- .. .- - - .
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*
i

building and thereby affects all reactor building structures, systems,i

and components. Chau et al., ff. Tr. 9735, 16-17.
i

,

!

f F-13. Steam condensation chugging occurs when the steam flow rate

is insufficient for continuous steam condensation to occur. In such a

case, steam bubbles develop at each downcomer vent exit and continue to
i

expand until the steam is suddenly condensed. As the bubble collapses,.:

a pressure pulse is introduced in the suppression pool. Chau et al.,

ff. Tr. 9735, at 17.

i.

F-14. As with steam condensation oscillation, submerged structures

and the wetted boundary of the pool experience direct pressure loads

from steam condensation chugging. Structures, systems, and components

throughout the reactor building experience the effects of the resulting
,

. . vibrations. Chau et al., ff. Tr. 9735, at 17.

i:

|:
-F-15. Steam condensation downconer lateral loads occur during chug-

; ging. They result from steam bubbles collapsing somewhat asymmetrically

with respect to the center. line of each downcomer. The'downcomers, down-

comer bracing, and structures supporting the downcomer bracing system-

are affected by these loads. Chau et al. , ff. Tr. 9735, at 17.

9

a. -Development of Load Definitions '

<

5,

iF-16. In June 1975, in response to the Staff's April 11, 1975
i

letter, the eight owners of. Mark II containment plants (11 BWR units)
,

e

e
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initiated a largely generic effort to reevaluate the adequacy of each

Mark II containment structure. The Mark II Owners Group program con-

sisted of both a short-term program or " lead plant" effort and a long-

term program. The purpose of the short-term program was to demonstrate

that a sufficient technical understanding of the pool dynamics phenomena

and principles of interest exists to allow the utilization of the loads

and methods described in the " Dynamic Forcing Function Information Report"

(DFFR) prepared by the Group and submitted to the NRC in November 1975 as

a basis for the licensing of Mark II plants. The primary purpose of the

long-term program is to confirm the loads utilized in the short-term

program. Chau et al., ff. Tr. 9735, at 8; Staff Ex. 2A [SER], at

6.2.1.8(3), pp. 6-19 to 6-20.

F-17. A separate plant-specific report was prepared for Shoreham,

with the aid of Stone & Webster, using the generic load definition

information in the DFFR. This was submitted by LILCO to the NRC in

January 1976, in the form of the Shoreham Design Assessment Report (DAR),

Revision 0. Chau et al., ff. Tr. 9735, at 9.

F-18. The load definitions in the DFFR and in the Shoreham and other

Mark II plant design assessment studies were used by the NRC to produce

NUREG-0487, " Mark II Containment Lead Plant Program Load Evaluation and

.\cceptance Criteria" in October 1978. Chau et al. , ff. Tr. 9735, at 12.

F-19. Following issuance of NUREG-0487, the Mark II Owners Group

continued to examine, in more detail, two specific hydrodynamic phenomena

.__-__ _ - - - - _ - _
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associated with a LOCA: chugging and condensation oscillation. Further

investigation of the steam condensation phenomena in 1978 showed a need

to confirm the effect of vent length at the Temporary Tall Tank Test

~("4T") Facility. The 4T Facility was a full-scale single vent facility

in which large steam line and liquid line breaks were simulated. To

provide additional data, a new series of tests was performed in 1979

using a modified facility -- the 4TCO Facility. Chau et al., ff.

Tr. 9735, at 18.

i

F-20. Results of the 4TCO tests, which were completed early in

j 1980, indicated the need to revise both the steam condensation oscilla-
|

tion and steam condensation chugging load specifications. Two sets of

revised load specifications were developed. The first set was based on-
;

)
an interim interpretation of the data and was adopted for use by the

" lead plants." The lead plant 4TCO load specifications were evaluated;.

and accepted by the NRC Staff in Supplement 2 to NUREG-0487 in March 1981.
| .

'

Chau et al., ff. Tr. 9735, at 19.

I

F-21. A second set of 4TCO load specifications was developed for

the long-term program to provide a more detailed representation of the

phenomena based on all the knowledge of LOCA steam condensation gained

during the past several years of investigation. These final load speci-

- fications were evaluated and accepted by the Staff in NUREG-0808 in
!

| September 1981. During this same time frame, a revision to the steam
|

condensation downcomer lateral load specification was developed and was

- also included in NUREG-0808. Chau et al., ff. Tr. 9735, at 19.

!
t

L
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F-22. .The Mark II Lead Plants, which included Shoreham, were given

the option of complying with NUREG-0487 (by incorporating these NRC recom-

mended interim load definitions into their design bases) or complying

with the generic Mark II load definitions that would be developed during

the long-term program. Chau et al., ff. Tr. 9735, at 12 and 22. This

was done to accommodate those plants scheduled to load fuel prior to the

final resolution of the NUREG-0808 generic Mark II load definitions.

Tr. 9847 (Chau). Each plant is to be assessed as to its capability to

withstand the NUREG-0808 final load specifications, regardless of the

design specifications employed at the time of construction. Tr. 9846-47

(Eltawila).

F-23. The load specifications in NUREG-0487, Supplement 2, and

NUREG-0808 are not directly comparable, nor were they developed for such

a purpose. Tr. 9846 (Eltawila); Chau et al. , ff. Tr. 9735, at 19. While

the loads discussed in each are in many cases identical, the types of

loads analyzed for the purposes of NUREG-0487, Supplement 2 were in some

cases found, after further analysis, to be of a different nature than

first thought. It therefore serves no purpose to characterize either set

of load specifications as being "more conservative." Tr. 9846-48

(Eltawila).

F-24. In the Shoreham Safety Evaluation Report, 9 6.2.1.8, the

Staff concluded that, based on an assessment of the Shoreham load speci-

fications in terms'of the generic acceptance criteria set forth in

NUREG-0487, the dynamic loads utilized by the Applicant were conservative
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and therefore acceptable, with the exception of a few areas where the

generic criteria had not been finalized or the Staff review had not been

completed. These areas included the steam condensation downcomer lateral

loads, the steam condensation oscillation loads, and the steam condensa-

tion chugging loads. Eltawila et al., ff. Tr. 9741, at 4. Staff Ex. 2A
:

[SER], at 6-4 to 6-7 [ Table 6-1].

F-25. Although Shoreham was grouped as a " lead plant," it was not

evaluated using the interim load specifications of NUREG-0487, Supple-

ment 2. As Shoreham's more extended construction schedule allowed greater

flexibility than was available to other lead plants, LILCO chose to commit

to the final generic load specifications. Chau et al., ff. Tr. 9735, at

22. It was for this reason that a number of the load specifications

described in the SER remained as open items. Tr. 9847 (Chau).

F-26. LILCO's evaluations of hydrodynamic LOCA loads, in combina-

tion with earthquake loads, were the cause of a number of plant modifi-

cations and equipment requalification efforts at Shoreham. See

Findings F-52 to F-59, infra. Revision 5 of Shoreham's DAR includes the

long-term program load definitions specified in NUREG-0808, and concludes

that no further design modifications are necessary. Tr. 9789 (Malovrh).

F-27. In Supplement 1 of the Shoreham Safety Evaluation Report,

NUREG-0420, dated September 1981, it was determined that the Applicant's

specifications for assessing all the suppression pool dynamic loads were

conservative and therefore acceptable. The Staff based the conclusion
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on its independent review of the Applicant's submittals, the 4TCO test

data and-test data from consultants. Eltawila et al., ff. Tr. 9741, at

5 to 6; Staff Ex. 2B [SER, Supp. 1], at 6-2 to 6-10; Tr. 9846, 10,026

(Eltawila).

F-28. Following the issuance of Supplement 1 to the SER (Staff

Exhibit 28) and NUREG-0808, a Staff consultant questioned the adequacy of

the generic chugging load definition set forth in NUREG-0808. Eltawila

et al., ff. Tr. 9741, at 5. The concern raised by the Staff consultant

was a possible lack of conservatism in the established chugging load

specifications due to the random selection process for the individual

vent chug initiation times of both symmetric and asymmetric loading.

JId.; Memorandum of June 1, 1982, to R. Tedesco from T. Spels, and enclo-

sure thereto (Proposed SER Supplement), ff. Tr. 9744 [ Attachment 1,

Appendix 6.2-B]; see also Supplement No. 3 to Shoreham SER [NUREG-0420],.

at 6-1 and Appendix A.

F-29. Further review of the specifications for.this chugging' load
-

was consequently initiated by Staff and the Mark II Owners Group. This

review consisted of a two-step approach: :First, the Owners Group showed

that. containment response to the asymmetric chugging load specification~

was not significantly different from that for the symmetric specification.

In fact,'the comparison showed them to be remarkably similar. .Second,

the Owners Group applied the symmetric specification to the test condi-

.tions for the Japanese Atomic Energy Research Institute'(JAERI) test

facility with 20 olfferent sets of chugging start times and showed that



-373-

the calculated wall pressures were for the most part greater than the

pressuies recorded during some of the biggest chugs observed in the JAERI

facility. Memorandum of June 1, 1982, to R. Tedesco from T. Speis, and

enclosure thereto (Proposed SER Supplement), ff. Tr. 9744 [ Attachment 1

Appendix 6.2-B]; see also Supplement No. 3 to Shoreham SER [NUREG-0420],

at 6-1 and Appendix A.

F-30. The Staff and its consultant concluded that the Mark II

Owners Group approach toward resolution of the chug start time concern

was sound and no modification to the load specifications (either generic

or plant unique) was required. Thus, the loads specified in NUREG-0808

(against which Shoreham is assessed) are sufficiently conservative and

adequate based on this test data. Tr. 9795 (Eltawila); Eltawila g al.,

ff. Tr. 9741, at 5-6; Memorandum of June 1, 1982 to R. Tedesco from

T. Speis, and enclosure thereto (Proposed SER Supplement), ff. Tr. 9744

[ Attachment 1, Appendix 6.2-B]; see also Supplement No. 3 to Shoreham

SER [NUREG-0420] at 6-1 and Appendix A.

b. Vacuum Breakers

F-31. A further concern, raised by the ACRS, involved the potential
,

pool-bypass from stuck open wetwell-to-drywell vacuum breakers that might

be caused by repeated and strong dynamic underpressure in the vent pipe

due to intermittent steam condensation (chugging). Eltawila g al., ff.

Tr. 9741, at 6.

;

.
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F-32. To address this concern, the Mark II Owners Group, including

LILCO, engaged in a joint qualification test program to demonstrate the

operability of-the vacuum breaker under this intermittent steam condensa-

tion loading. Further, LILCO has implemented a design modification

involving the blocking of the downcomers on which the vacuum breakers are

installed. Id. at 7. This design modification will eliminate the dynamic

pressure exerted on the vacuum breaker and, hence, this concern over a

potential stuck open breaker is resolved. This modification is therefore

acceptable to resolve the stuck open vacuum breaker concern. Tr. 9806,

9810-11 (Eltawila).

F-33. A second concern regarding the Anderson-Greenwood vacuum

breakers was discovered during the course of a vacuum breaker qualifica-

tion program being performed by several of the Mark II Owners Group

utilities to confirm valve performance for Shoreham and for other plants.

Tr. 9809-10, 9818 (Eltawila). The potential problem here was that during j

the initial phase of a LOCA (the " pool swell phase"), all of the air in

the drywell will be pushed through the downcomers to the airspace region

in the wetwell. This will pressurize the airspace region, thereby

increasing the pressure differential between the wetwell airspace and the

drywell. The vacuum breakers will open with high accelerations, possibly

higher than those used to test or qualify the valves and possibly causing

some damage to the valve components. Tr. 9818 (Eltawila). If damaged,

there is a possibility that the vacuum breaker might not close, which

could result in overpressurization of the containment. Tr. 9819

(Eltawila).

._ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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F-34. To alleviate this potential problem, LILCO has installed a

design modification that involves changing a four-bar linkage of the

valve disc to the air cylinder to a single-bar linkage. Tr. 9821

(Eltawila). This modification is identical to that which was made at
I

.Susquehanna,-another Mark II plant utilizing Anderson-Greenwood vacuum

breakers. Tr. 9810-11 (Eltawila); Tr. 9812 (Metcalf). The Staff has

reviewed this modification on a generic basis and has found it to be

acceptable. Tr. 9810-11, 9819-20 (Eltawila).

F-35. Even though the test results reviewed by the Staff demon-

strated that the valve assembly would function as required after a LOCA :

event, LILCO has further modified Shoreham's vacuum breakers by strength-

ening the disc and adding an internal stop to reduce loads on the rotating

-shaft. Tr. 9822-24 (Metcalf); Tr. 9824 (Malovrh); Tr. 9811, 9819-20,

9826-27-(Eltawila). The Staff and LILCO both. believed that this additional

modification will further improve valve performance. Tr. 9827 (Eltawila);

Tr. 9824 (Malovrh).

F-36. Qualification of the redesigned valve'was being performed by ,

_ generic analysis, however, this analysis had not been completed by the

close'of the record on this contention. Tr. 9822-23 (Metcalf). 'The

Staff will review this generic analysis prior to fuel load. Eltawila

et al. , ff. Tr. 9741, at 8; Tr. 9826 (Eltawila). The Staff testified,

~however, that even without completing this review, they believe the-

modified vacuum breakers are adequate, based on the review which they

performed-for the Susquehanna plant. Tr. 9826, 9891 (Eltawila).
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c. The Humphrey Concerns

F-37. One other issue relative to the adequacy of the Mark Il

containment was brought out in the record, even though not specifically

referenced in the contention. Mr. John Humphrey, a former employee of

General Electric, has raised a number of concerns related to the Mark III

containment design. Twenty-two of these concerns potentially applicable

to Mark II containments, such as Shoreham, were identified in a letter

from Robert Tedesco, NRC, to M. S. Pollock, Vice President, Nuclear, of

Long Island Lighting Company, dated July 8, 1982. Tr. 9848-50 (Eltawila,

Fields); Suffolk County Ex. 44 for identification [See Tr. 9997

(Judge Brenner)]; Proposed SER Supplement, ff. Tr. 9744, Attachment 2,

at 1-2.

F-38. The Staff's preliminary assessment of the Humphrey concerns

was that these are "second order issues." Tr. 9856, 10,008_(Fields);

Tr. 10,005-06 (Eltawila). The Staff testified that this was because even

if Mr. Humphrey was correct, there would be no erosion to the safety

margin that exists in the plant and no design modification to the plant

was expected. Tr. 10,007-08 (Eltawila). The effects of each concern were

roughly quantified and the margins inherent in the Mark II design were

adequate.to accommodate the potential effect of the concern. Tr. 9857

(Fields). The Staff _therefore concluded that the analyses of these con-

cerns which it had requested from LILCO were confirmatory in nature,

. Tr.10,008 (Fields) and that no detailed analysis was needed in most

cases. Tr. 9857 (Fields).
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F-39. The Staff concleded that the only issue raised by Mr. Humphrey

"which could possibly lead to anything significant at all," and the onlyi

issue raised by Mr. Humphrey which required detailed analysis for the

Mark II design, involves the operation of the residual heat removal (RHR)

system in the discharge mode when in the steam condensation mode.

Tr. 9855 (Fields). The Staff analysis of this issue requires that if

the system should be operated in the steam condensing mode, the effects

of the discharge into the suppression pool must not disable any safety-

related equipment. Tr. 9858 (Fields). The Staff testified that its

cor.cerns relate to the possibility that the structures below and

immediately around this RHR relief line might be directly impinged by

the relief loads. Tr. 10.016-17 (Fields). The mass flow rate and

pressure of this discharge are only fractions of those associated with

the actuation of SRVs, but since there are mitigating devices on the

ends of the SRVs, it is not clear that the SRVs are the dominating loads.

Tr. 10,013 (Fields). The Staff lacked sufficient information to perform

the detailed analysis it believed to be required. Tr. 9857-58 (Fields).

F-40. The Staff testified that while it did not believe that the

Applicant's confirmatory analysis of this concern would erode the design

margins, it believed that adding a quencher at the end of the RHR line

will take care of this load if it is found to be excessive. Tr. 10,020

(Eltawila). This could transfer loads to the RHR line, however.

Tr. 10,020 (Fields). The Staff did not know at the time the record

closed whether a generic or Shoreham-specific resolution of this issue

would be necessary. In any event,-the Staff believed the problem does
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not have to be resolved prior to operation up to five percent of rated

power. Tr. 9858, 9861, 9855 (Fields).

F-41. It is not possible to operate the RHR system in the steam

condensation mode at five percent or less power. Tr. 10,019 (Fields).

Operating the RHR system in the steam condensation mode is a method for

getting rid of heat very quickly, for which there is no need when operat-

ing at low power. Tr. 10,021 (Fields). The operator of Grand Gulf, a

Mark III containment facility, received a low power license based on its

commitment not to use the RHR system in the steain condensation mode until

Staff resolution of this issue. Tr.10,014-15,10,021-22 (Fields).

F-42. The Staff testified that it believes-that its analysis of

Applicant's submission regarding the Humphrey concerns would have to be

finalized prior to permitting Shoreham to operate in excess of five percent

of rated power. Tr. 10,019 (Fields). At the time of this testimony the

Staff estimated that LILCO would submit its detailed analysis of the-

Humphrey concerns in September 1982, Tr. 9863 (Eltawila) and then the

Staff would attempt to complete its resolution of the Humphrey concerns,

with respect to Shoreham by the end of 1982, Tr. 9861 (Fields), or sooner.

Tr. 9863 (Eltawila).

F-43. The Board notes for completeness, but does not in any way. rely

on the merits of the analyses presented in reaching our decision on this

issue, that LILCO actually submitted its final analyses of the Humphrey

concerns to the Staff in early December 1982 and late January 1983. We
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do take official notice that in those filings, LILC0 has committed not to

operate the RHR system in the steam condensation mode during normal opera-

tion until it can be demonstraed that the hydrodynamic loads resulting

from operation of the RHR system heat exchanger in this mode are acceptable.

See "LILCO's Reply to the Proposed Opinions, Findings and Conclusions of

Suffolk County and the Staff," Volume one of two, at 196, n.38 (LILC0

Revised Proposed Finding G-14) (February 22, 1983).

F-44. The Board is unaware of the Staff's current estimate for

its resolution of the Humphrey concerns with respect to Shoreham.

3. STEAM BYPASS TESTING

F-45. Contention 21(c) asserts that the test procedure to demon-

strate an acceptable leakage rate of leakage paths between the drywell

and the wetwell may be inadequate. Dypass leakage tests are required to

i assure that the seal in the leakage path between the drywell and the

wetwell functions properly so as to prevent overpressurization of the

containment during the accident condition. Eltawila et al. , ff. Tr. 9741,
i

i at 9; Tr. 9864, 9872, 9874 (Fields).

;

F-46. Both preoperational and periodic tests are performed to

detect any leak paths that could exist between the drywell and the wet-

| well. Tr. 9864 (Fields). The leakage rate is then compared with the

appropriate Staff-determined acceptance criterion to determine accept-

ability. Eltawila et al., ff. Tr. 9741, at 9.

|

I

L
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F-47. The acceptance criterion for the leakage tests is set equal

to ten percent of the leakage rate needed for the pressure inside the

containment to equal the design basis pressure following the most limit-

ing LOCA. Eltawila et al., ff. Tr. 9741, at 9. The Staff has estab-

lished this acceptance criterion based on its studies of both the phenom-

ena involved and the design of the Shoreham containment structure.

Tr. 9864 (Fields). While LILCO has asserted that the Staff's acceptance

criteria for demonstrating low pressure steam bypass capability are

overly conservative (see, e a , LILCO Proposed Finding G-17, n.23), LILCO

has agreed to conduct preoperational low pressure testing and to judge

compliance against the Staff's criteria. Chau et al., ff. Tr. 9735,

at 32-33.

A

F-48. The preoperational high pressure test simulates the pressures

seen during a large LOCA, and includes substantial conservatisms,'since

the test applies high pressure for a long period of time, whereas in a

large LOCA, high' pressure exists for a very short period of time.

Tr. 9873 (Fields). The high pressure test is performed only during the

preoperational test period and is not intended to be repeated during the

life of the plant. Tr. 9868-69 (Metcalf). This test is intended to show

that the drywell seal is functional. Tr. 9864 (Fields).

F-49. 'LILCO has already performed a high pressure leakage test as

part of the structural acceptance testing of the drywell floor. Tr. 9866

(Metcalf). The measured leakage rate was on the order of ten percent of

the allowable. Since the allowable is ten percent of the plant capability,
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the measured leakage was approximately one percent of overall plant

capability. Tr. 10,001-02 (Metcalf). The Staff had not reviewed LILCO's

results at the time the record was closed on this issue. The Staff

testified, however, that the procedure in cases such as this was for the

Staff to specify acceptance criteria which LILCO must meet as a basis

for acceptance of its test. Tr. 9867 (Fields). The Staff has required

that LILCO demonstrate compliance with the Staff's acceptance criteria

prior to fuel load. Id.; Staff Ex. 2C (SER Supplement No. 2), at 6-1.

Staff review will simply consist of confirmation that the Staff's accept-

ance criteria were met. Tr. 9867 (Fields).
.

F-50. The periodic low pressure tests simulate a small break LOCA.

and the pressure differential of a large break following the initial blow-

down. Tr. 9873 (Fields). The drywell floor has been designed to accommo-

date thermal and pressure loads under LOCA conditions without cracking and

forming new leak paths. Eltawila et al., ff. Tr. 9741,_at 9. Other design

features, including seal pressurization and monitoring, complement the

pressure tests to ensure proper seal performance. Tr. 9875 (Metcalf).

F-51. These factors, plus the fact that steam under accident condi-

tions will not leak as quickly through a leak path as the air used in the

test procedure (due to the condensation of steam inside' potential leak

paths), demonstrate that LILCO's test procedures are adequate and capable

of performing the function of assuring that excessive steam bypass will

not occur. Eltawila e_t al., ff. Tr. 9741, at 9.
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4. TRANSIENT AND LOCA LOADS

F-52. Contention 21(d) asserts that the Mark II containment design

has not adequately been shown to accommodate combined transient and LOCA

events loads. As was discussed with respect to Contention 21(a), the

final generic load specifications for Mark II containments are contained

in NUREG-0808, which includes load combinations of transient and LOCA

events. See Finding F-26. In Revision 5 to the Shoreham DAR, dated

December 1981, the Applicant evaluated the design against the loads

identified in NUREG-0808. Tr. 9846 (Eltawila).

F-53. The Shoreham primary containment and associated safety-

related structures have been evaluated for the simultaneous occurrence

of transient and LOCA events. Chau et al., ff. Tr. 9735, at 23. In

preparing its assessment of the Mark II containment design, LILCO used

loads and load combinations which-the Staff had required, including

transient SRV and LOCA loads. Eltawila et al. , ff. Tr. 9741, at 12.

See Proposed SER Supplement, ff. Tr. 9744 [ Attachment 1, Appendix 6.2-8].

F-54. Transient events considered include piping system pressure

and temperature transients, hydrodynamic suppression pool loads resulting

from safety relief valve discharge and seismic events. Chau et al., ff.

Tr. 9735, at 23.

F-55. LOCA loads considered include the traditional containment

pressure and temperature increases, the dynamic effects of a postulated

-

- _ _ .
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pipe rupture, asymmetric pressurization of the RPV/ shield wall annulus

and the hydrodynamic effects of downcomer vent clearing and subsequent

steam condensation in the suppression pool. Id. at 24.

F-56. Given the design basis load combinations discussed above,

another significant issue in the structural design process is the manner

in which the individual load effects are quantitatively combined. In

NUREG-0484, the NRC Staff reviewed and accepted the use of the " square

root of the sum of the squares" (SRSS) method for combining the individual

load effects on mechanical components in the design of Mark II plants.

Chau et al., ff. Tr. 9735, at 27. Rather than using this method, LILCO

has chosen.to use a more conservative " absolute sum" (ABS) method in

evaluating and designing all safety-related structures. Chau et al., ff.

Tr. 9735, at 26.

F-57. LILCO witnesses testified that they believed that the evalua-

tion of Shoreham for a combination of LOCA loads with seismic event 16 ads

rendered its analysis inherently conservative as the probability of such

a combination occurring is so low. Chau et al., ff. Tr. 9735, at 25. This

analysis was performed for each of seven different " worst case" scenarios

of load combinations to insure that the worst case for all safety-

related structures, systems and components was evaluated. Id. at 12;

Tr. 9919-20 (Malovrh). See 10 C.F.R. Part 50, Appendix A, GDC 2.

.

F-58. As a result of this evaluation, design modifications to steel

structures in the plant were made. These modifications included the

_ - _ - _ _ _ _ _ _ _______ - __ . _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . - __ . _ _ . _ _ _ _ _ _ _
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installation of steel and concrete shear rings along the reactor pedestal;

lowering and strengthening the downcomer bracing system; strengthening

structural steel in the drywell; and strengthening the steel framing in

the secondary containment. Chau et al. , f f. Tr. 9735, at 27-28. The

largest impact of these evaluations on plant design was the redesigning

of pipe supports to adequately accommodate the increased building vibra-

tion loads. Id. at 21.

F-59. These modifications and loads, addressed in Revision 5 of the

DAR, meet the requirements of NUREG-0808. Tr. 9788 (Tan); Eltawila et al.,

ff. Tr. 9741, at 12.

5. EXPERIMENTAL DESIGN TESTING PROGRAM

a. Quality Assurance

F-60. A variety of investigations into LOCA hydrodynamic loads was

sponsored by the Mark II Owners Group to reevaluate the adequacy of each

of the Group's Mark II containment structures. Chau d al., ff. Tr. 9735,

at 8-14. As the Mark II Owners Group is made up of representatives of

each of the member utilities, it does not have its own quality assurance

plan. Tr. 9893 (Chau).

F-61. The experimental design testing program used during the Mark II

Owners Group assessment program was under the supervision of General Elec-

tric, whose quality assurance plan meets the requirements of 10 C.F.R.
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Part 50, Appendix B. Tr.10,004 (Davis); Chau g al. , f f. Tr. 9735, at

31. The quality assurance plan is processed through General Electric and

GE's vendors, and this is then checked for consistency with the respective

applicant's quality assurance plans. Tr. 9893 (Chau); Tr. 9904, 9913

(Townsend); Tr. 10,004 (Davis). While LILCO apparently has not itself

done a formal QA audit of each of the tests performed by or for GE,

Tr. 9912-13 (Chau), LILC0 has reviewed various test programs and proce-

dures. See, n , Tr. 9913 (Chau).

F-62. The subscale multi-vent tests performed by CREARE, under

contract to General Electric, were also conducted under quality assurance

plans and procedures that comply with 10 C.F.R. Part 50, Appendix B.

General Electric reviewed and approved these plans and monitored CREARE's

program to assure compliance with the written QA plan. Tr. 9912

(Townsend).

F-63. Although the JAERI test data examined in the course of the

Mark II load definition program were not developed under a 10 C.F.R.

Part 50, Appendix B program, these data were used only to confirm load

specifications derived from the CREARE Inc., and 4TCO test data, and not

as the basis for any specification. Tr. 9993 (Davis). General Electric's

review of the foreign test programs did not reveal any substantive test

procedures it would have performed differently had it been performing the

tests under 10 C.F.R. Part 50, Appendix B. Tr. 10,005 (Townsend). The

JAERI project made several changes in their program based on GE's

L___ ____------_ _
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comments, such that their work is now consistent with the practices GE

would use. Id.

b. Amplified Response Spectra

F-64. In the course of the confirmatory analysis performed by LILCO

to evaluate the plant against the NUREG-0808 final generic load definitions,

the Applicant performed a dynamic structural reanalysis and generated

revised amplified response spectra (ARS) for structures, systems and com-

ponents throughout the reactor building. Chau et al., ff. Tr. 9735, at 22.

These response spectra were compared with the ones generated for the

plant's design basis loads.

F-65. The comparison of the confirmatory program ARS with the design

basis ARS demonstrated that the confirmatory program ARS are in some cases

higher than those generated from the design basis loads. Tr. 9970-72

(Tan). The fact that the design basis response spectra do not bound the

confirmatory program ARS in all cases is not significant, however. This

is because even though some local exceedances exist in these spectra, the

loads for which the plant was designed were not themselves exceeded.

Tr. 9973-76 (Malovrh). At the time the record closed on this contention,

the Staff was in the process of reviewing the effects of these exceed-

ances, Tr. 9972-73 (Eltawila, Tan, Terao).
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c. Piping Analysis

F-66. In the confirmatory analysis of the Mark II containment issues,4

LILC0 selected approximately 30 piping systems of the 200 to 300 systems in
'

the plant as a representative sample for performance of its analysis.

Tr. 9887 (Terao); Tr. 9887 (Malovrh).

F-67. The Staff thereafter requested that LILC0 perform a 100 per-

cent evaluation of all piping systems attached to three locations on the

containment wall. Tr. 9888 (Terao). This will involve an examination

of an additional 60 to 80 piping subsystems. Tr. 9842-43 (Malovrh). The

100 percent analysis is to include reassessments of small bore instru-

mentation piping which the Staff testified had not been adequately
,

addressed previously. Tr. 9889-90 (Terao). The Staff testified that

they regarded this analysis to be confirmatory in nature as they not had

seen any piping system stresses or support loads which exceeded or failed

the code allowables. Tr. 9889 (Terao).

F-68. The additional piping analysis was not completed at the close
;

of this record. Tr. 9888 (Chau). LILCO anticipated that it would com-

plete this analysis by November 15, 1982. Id. Staff review was expected

to take less than a week to complete. Tr. 9889 (Terao).

F-69. The Applicant's confirmatory evaluation of the piping lines

in the NSSS system consisted of a reanalysis of two of the six piping

.

_________m_- _ _ _ _ _ _ _. . - _ _ _ _ _ _ . - _ _ _ _ _ . _ .___.__.m. _ . _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ . . _ . _ _ _ _ - _ _ _ _ . _ _ _ _ _ _ - _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ . _ . - _ _ _ _ . _ . _ - - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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lines in the system. Tr. 9967 (Terao). One of the piping lines analyzed

was representative of the four similar main steam lines and the other was

representative of two similar recirculation systems. Tr. 9968 (Malovrh).

F-70. The Staff did not examine the similarity of the NSSS lines

in detail, but accepted LILCO's analysis of these two piping systems as

being representative based on a comparison of the response spectra inside

the containment which could affect the piping. Tr. 9967-68 (Terao).

e
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III-G. SAFETY RELIEF VALVE TESTS AND CHALLENGES

(SC Contention 22; SC Contention 28(a)(vi)
and SOC Contention 7(A)(6))

G-1. Suffolk County Contention 22, SRV Test Program, and Suffolk

County Contention 28(a)(vi) and the identical SOC Contention 7(A)(6),

Reduction of SRV Challenges, were litigated concurrently and accordingly

are being addressed in the same section of the findings. Suffolk County

Contention 22 reads as follows:

Suffolk County contends that LILCO has not adequately
demonstrated that the safety / relief valves to be used
at Shoreham meet the requirements of 10 C.F.R. 50,
Appendix A, GDC 1488 and 30, and 10 C.F.R. 50, Appen-
dix B, Sections III and XI, in that the functionability
of the valves, as installed, has not been established
by the generic test program results. dpecifically,
NUREG-0737, Item II.D.1, performance testing of BWR
relief and safety valves, requires that BWR SRV valves
be tested to demonstrate that the valves will open and
reclose under the expected flow conditions. It addi-
tionally requires that ATWS testing be considered.

LILCO has not yat provided a detailed plant-specific
evaluation of the Shoreham safety and relief valves,
piping, and supports in accordance with the NUREG-0737
requirements. Additionally, no commitment has been
made on ATWS testing. Therefore, it has not been
-demonstrated at this time that the specific require-
ments have been met.

Suffolk County Contention 28(a)(vi) and SOC 7(A)(6) read as follows:

Suffolk County contends that the NRC Staff has not ade-
quately assessed and LILCO has not adequately resolved,

asSee Tr. 8703 (Bridenbaugh).

-
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both singularly and cumulatively, the generic unre-
solved issues applicable to a BWR of the Shoreham
design. As a result, the Staff has not required the
Shoreham structures, systems, and components to be
backfit to current regulatory practices as required
Iy 10 C.F.R. 50.55(a), 50.57, and 50.109, with regard
to the following:

(a) LILCO has failed to resolse adequately certain
generic safety issues identified as a result of
the TMI-2 accident and contained in NUREG-0737,
" Clarification of TMI Action Plan Requirements,"
(1980).

(vi) LILCO hopes to accomplish a reduction
in challenges to safety / relief valves
(NUREG-0737, Item II.K.3.16) by procedural
techniques, rather than by system modifica-
tions. But the reliability of the SRVs
chosen for Shoreham has been historically
poor. Thus, LILCO has not demonstrated
SRV compliance with 10 C.F.R. Part 50,
Appendix A, Criterion 30.

G-2. Testimony on these two contentions was presented by LILCO, the

NRC Staff, and Suffolk County witnesses. LILCO's prefiled testimony on

SRV Tests (Crawford g al., ff. Tr. 7954) and on SRV Challenges (Boseman

et al. , ff. Tr. 7959) was sponsored by John J. Boseman (Challenges),

Raymond M. Crawford (Challenges, Tests), Fred Hayes (Challenges),

John J. Kreps (Challenges), Charles A. Malovrh (Tests), Jeffrey L. Smith

(Challenges, Tests), and Steven J. Stark (Tests), Tr. 7949-62 (Irwin).

These witnesses testified as a panel. The Staff's testimony on SRV Tests

.(Wright, ff. Tr. 7964) and on SRV Challenges (Hodges, ff. Tr. 7966) was.

' sponsored by Marvin W. (Wayne) Hodges (Challenges) and Robert J. Wright.

(Tests); they testified as a panel and were joined by Frank C. Cherny for

cross-examination. Tr. 7962-68 (Repka); Suffolk County's testimony on

both Challenges (Bridenbaugh and Minor (Challenges), ff. Tr. 8709) and
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Tests (Bridenbaugh and Minor (Tests), ff. Tr. 8704) was sponsored and

testified to by Dale G. Bridenbaugh and Gregory C. Minor as a panel.

Tr. 8701-04. The Response of LILCO to Staff Questions of July 8, 1982

Relative to SRV Testing (July 29, 1982), (Applicant Response, ff. Tr. 8402)

was filed as supplemental testimony. The request for this information

originated in a July 8, 1982 letter from A. Schwencer (NRC) to M. S. Pollock

(LILCO), SC Ex. 34.

In response to questions by the Board, LILCO submitted Supplemental

Testimony of Jeffrey L. Smith, John J. Boseman and Richard Gutmann Con-

cerning Maintenance of Safety / Relief Valves at Shoreham Nuclear Station,

August 19, 1982 (Smith et al.). LILCO Ex. 46.
;

Also in response to Board questions, LILCO submitted the Supplemental

Testimony of John J. Boseman on behalf of Long Island Lighting Company

Concerning Polymerization of SRV Lubricants, August 19, 1982, and Further

Supplemental Testimony of John J. Boseman on behalf of Long Island Light-

ing Company Concerning Polymerization of SRV Lubricants, August 31, 1982.

LILCO Exs. 47, 49.

G-3. The Shoreham plant is equipped with eleven Target Rock two-

stage Safety Relief _ Valves (5RVs). The primary design function of the

SRVs is to relieve excess pressure in the reactor vessel by releasing

steam from the vessel to the suppression pool. The SRVs perform this

function'in two possible ways: (1) the valves provide automatic over-

pressure protection by opening when pressure reaches a designated

-
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setpoint; (2) the valves are part of the automatic depressurization system

(ADS), which is used in the event there is a small-break loss of coolant

accident (LOCA) coupled with the unavailability of the high pressure

cooling systems, in order to depressurize the vessel to allow low pressure

emergency core cooling systems to operate. Boseman et al. , f f. Tr. 7959,

at 4-5; Crawford et al., ff. Tr. 7954, at 3-4.

1. SRV TESTING

G-4. NUREG-0737, Item II.D.1, " Performance Testing of Boiling-Water

Reactor and Pressurized-Water Reactor Relief and Safety Valves (NUREG-0578,

Section 2.1.2)" states that all reactor licensees and applicants must " con-

duct testing to qualify the reactor coolant system relief and safety valves

under expected operating conditions for design-basis transients and

accidents." Crawford, et al. , f f. Tr. 7954, Attachment 1. The objective of

this Item is to test the performance of the SRVs under liquid or two phase

flow conditions. Tr. 8223 (Hodges).

G-5. In response to Item II.D.1, the BWR Owners Group, of whi:h

the Shoreham Applicant is a member, contracted with General Electri; to

develop and implement a generic SRV test program. The test corJitions

proposed by the Owners Group ere submitted tn tha NRC by le'.ter dated

September 17, 1980, D. B. Waters to R. Vollmer. The valve test program

itself was completed and the final results submitted to the NRC as General

Electric Report NEDE-24988-P, by letter dated September 25, 1981,

T. J. Dente to D. Eisenhut. The Shoreham Applicant also submitted to the
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NRC, by letter dated December 9,> 1981, a statement that the generic test

results are applicable to Shoreham. Wright, ff. Tr. 7964, at 3-4.

G-6. LILCO also had tests performed on the Shoreham SRVs in September

1979 to determine the operability and flow performance of the SRVs when

discharging cold water. -These tests were performed to demonstrate suitable

performance of the SRVs in the alternate shutdown cooling mode, an operating

condition that would be required if the normal shutdown cooling mode of

the residual heat removal system were unavailable. Crawford et al., ff.

Tr. 7954, at 7-8.

G-7. LILCO's witnesses testified that, in their opinion, the testing

performed by the BWR Owners Group and the alternate shutdown cooling mode

tests fully satisfied the requirements of NUREG-0737, II.D.1. Id. at 7.

i

G-8. At the time of the hearing on these issues, the Staft had not

received all the information necessary to evaluate fully the applicability

of the generic test results to the Shoreham SRVs. Tr. 8033 (Wright).

Indeed, the Staff had requested that specific additional information be

provided, as summarized in a July 8, 1982 letter from A. Schwencer of the

NRC to M. S. Pollock, Vice President, Nuclear, LILCO. Tr. 8263-69 (Wright).

The additional information required by the Staff included the following:
i

a. .A comparison of the discharge pipe configuration.

. b. An evaluation of the differences in the pipe sup-
! port system utilized in the test configuration

as compared to the Shoreham-specific system.

|

|

<
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c. A description of the impact on valve safety func-
tion of any functional deficiencies or anomalies
encountered during the program.

d. A comparison of the events and anticipated condi-
tions at Shoreham for which the valves are required
to operate to the conditions established for the
test program.

e. The effect and probability of failure due to
valve cycling,

f. The utilization of the valve flow coefficients
identified in the Owners Group report for the
Shoreham application. Tr. 8?64 (Wright); Tr.
8264-80 (Wright, Cherny); SC Ex. 34.

G-9. At the urging of the Board, an evening meeting of the parties

was scheduled following the first day of hearings on these contentions.

The parties were urged to attempt to resolve all the open items remaining

in the Staff's review of the generic test program and its applicability

to Shoreham. See Tr. 8300-10. The off-the-record evening meeting resulted

in LILCO's generating, by the following morning, supplemental testimony

which provided LILCO's response to the six questions asked in the Staff's

July 8, 1982 letter. Tr. 8399-402 (Irwin); Response of Long Island Lighting

Company to NRC Regulatory Staff Questions of July 8,1982 Relative to-SRV

Testing, ff. Tr. 8402.

G-10. The LILCO response to item (a), relates specifically to how

loads measured at the test facility using a " rams head" discharge pipe

configuration were justifiable for application to the Shoreham design

that has a " tee quencher" at the end of the discharge line. LILCO

replied that the loads measured at the test facility would be larger



-395-

than the loads on the valve intervals at Shoreham, since (1) no dynamic

. mechanical load generated at the tee quencher is transmitted to the SRV

because there is at least one anchor point between the tee quencher and

the valve, (2) the first length of piping downstream of the SRV in the

test program was conservatively set at twice that at Shoreham to bound

the dynamic mechanical load on the valve, and (3) backpressure loads

were maximized at the test facility through the use of an orifice plate

and conservative pipe lengths. LILCO Response, ff. Tr. 8402, at 2-4.

The Staff reviewed this response and concluded that the test facility

imposed greater loads on the valves than those expected at Shoreham.

Tr. 8407-08 (Wright). The Board finds this information straightforward

and agrees with the Staff that this point is resolved. Tr. 8405-

(Cherny).

G-11. 'With respect to item (b),-the Staff noted that the test

-facility did not utilize spring hangers as pipe supports, but that they.

are used in conjunction with-snubbers and rigid supports at Shoreham.

The Staff asked LILCO to describe the supports used at Shoreham and to-

explain how the loads measured at~the test facility compared to those

expected at Shoreham,fgiven the different support configurations at-

Shoreham. SC Ex. 34, at Question 2. LlLCO responded that in each case.

-(Shoreham and the test facility)-there are supports near each change of.

direction in the' pipe routing. Additionally, each SRV discharge line at

Shoreham had one or two spring hangers, all of which are located in-the

-drywell. LILCO Response, ff. Tr. 8402, at 5.
.

L
i

!

|
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While dynamic load effects on the piping and supports of the test

facility due to the water discharge event (the alternate shutdown cooling

mode) were found to be significantly lower than corresponding loads result-

-ing from the high pressure steam discharge event, the Staff question is

addressed to the particular load resulting from the dead weight of low

pressurt water and its effect on the unpinned spring hangers. It was the

LILCO position that, since the discharge piping is designed to the higher

loads from the high pressure steam discharge, sufficient margin exists to

adequately offset the increased dead load due to a water filled condition.

However, LILCO committed to carry cut and submit to the Staff a stress

analysis to demonstrate the asserted veracity of the " engineering judgment"

concerning the adequacy of the SRV discharge lines design under the liquid

discharge transient conditions. LILCO Response, ff. Tr. 8402, at 5 to 7.

The Staff responded to Board questions concerning this stress analysis
i

to indicate that 1) the methodology and criteria for the analysis arc well

established and have been used for 5 or 6 years, 2) the methodology is de-

scribed in the FSAR and 3) that the only consequences of the analysis might

be that a larger capacity spring hanger support or an additional support

might be required. Tr. 8411-24 (Cherny). The Board finds the record to

establish clearly that this item is a modest detail, albeit germane, in the

Staff review.

Furthermore, while we do not rely on additional information for pur-

poses of resolving this contention, we note that subsequent to the hearing,

LILCO submitted the results of the stress analysis on December 15, 1982



-397-

(SNRC-812). The Staff has reviewed this information and prepared an SER
,

input statement that was distributed to all parties on February 23, 1983.

The Staff considers this issue resolved since "all pipe stresses and sup-

port loads were within design allowables." We note that, since these
.

developments are in accord with the hearing record, there has been no need

for the parties to further raise this issue.

G-12. The LILCO response to item (c) was that no functional deficien-

cies or anomalies were experienced during the testing. LILCO Response, ff.

Tr. 8402, at 8. The Staff testified that its concerns were resolved.

Tr. 8426 (Wright). The Board agrees that the record fully supports this

conclusion.
4

G-13. The LILCO response to item (d) referenced the BWR Owners Group

identification of thirteen events which could result in liquid or two phase

SRV inlet flow. Of these thirteen events, only eight were considered to be

applicable to the Shoreham plant because of its design and specific plant-

configuration. The eight events have been compared to the base case

analysis in the BWR Owners Group September 17, 1980 submittal. It was

the LILCO position that the comparison showed that the alternate shutdown

cooling mode fluid conditions in the test program accurately bound the

Shoreham plant specific fluid conditions expected for this event. LILCO

Response, ff. Tr. 8402, at 10-12.
,

The Staff testified that the LILCO response was accepted "at face

value" (Tr. 8432 (Hodges)) and that " based upon both their statement and
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the fact that I myself have done some of this checking ... I don't expect

anything to be different from what they are telling me." Tr. 8437-38

(Hodges). There was no testimony to the contrary by the County witnesses.

The Board finds this testimony resolves this item. We note that LILCO

complied with the Staff request for an amplified response in Attachment 2

of the December 15, 1982 letter (SNRC-812).

G-14. The LILCO response to item (e) was that the ability of the

Shoreham SRV to be extensively cycled for steam discharge conditions had

been confirmed during steam discharge qualification testing of the valve

by the valve vendor, so that this performance evaluation was not part of

the test program in question here. The test program was designed to

simulate the alternate shutdown cooling mode. No cycling of the SRV is

required for the alternate shutdown cooling mode, and, therefore no
'

cycling was performed in the generic BWR SRV operability test program.

LILCO Response, ff. Tr. 8402, at 13-14. Staff witness Hodges testified

that "the discussion is completely consistent with what I have learned

from reviewing the operating procedures, the emergency procedures guide-

lines and looking at how to get to this particular condition with various

combinations of failures or no failures. And so I have r.o particular

problem with this response at all." Tr. 8439 (Hodges). The Board finds

the ability of the Staff to perform its review of the LILCO responses

with dispatch is well reflected in this testimony. The Board finds this.

question was resolved.
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G-15. The LILCO response to item (f) was that the flow coefficient

was used to confirm that the liquid flow capacity of the Shoreham SRVs

would be sufficient to remove core decay heat in the alternate shutdown

cooling mode. These evaluations confirmed that the Shoreham SRVs are

adequate for handling liquid flows during the alternate shutdown cooling

mode. .LILCO Response, ff. Tr. 8402, at 16-17. The Staff stated that

LILCO's response clarified its questions regarding the calculation of the

flow coefficient and adequately addressed Staff concerns about emergency

procedures used for the alternate shutdown cooling mode. Tr. 8440-41

(Wright, Hodges). There was no evidence to the contrary. The Board finds

this question resolved.

G-16. Suffolk County questioned in cross-examination, though not in

its direct testimony, whether high pressure liquid flow events were more

thaa just hypothetical events. LILCO's witness noted that four events

had occurred where two phase or' liquid flow through the valve was suspected.

-Tr. 8245 (Crawford). Specific evaluatiohs of these events revealed no

. damage to the valves or their mountings. 'At the time these events occurred,

these plants did not have a Level 8 trip installed. Tr. 8245 (Crawford).

Improvements have been made at Shoreham, such as the installation of the

Level 8 trip, that should reduce the likelihood of the' recurrence of these

earlier events, as acknowledged by the County witness. Tr. 8778 (Bridenbaugh).

The Board finds this testimony credible.

.G-17. Further cross-examination by the County attempted to show that

the generic tests did not include all possible flow conditions. The County

.

. _ . - - - _ - _ - - - . . _ . - . . . - - _ . - - . _ _ _ - . . - _ _ . - . - - - _ - . _ - - - . _ _ - - . - . . . -
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questioned whether tests were performed with water on both sides of the

valve and in the discharge line. The County postulated that an operator

may inadvertently, or under stressful conditions, cycle the SRVs during

the alternate shutdown cooling mode of operation, thus creating the water

filled condition referred to above. Tr. 8774-75 (Bridenbaugh). However,

this hypothetical scenario of operator error was considered by the Staff

to be extremely unlikely since the operating procedures for the alternate

shutdown cooling mode of operation direct the operator to first depressurize

the reactor, then to open one SRV and ensure that the valve remains open to

establish an alternative cooling path. Tr. 8570-71 (Hodges). The operator

is instructed to open additional valves, if necessary, but is not directed

to close or cycle any valves during the alternate shutdown cooling mode.

See Id. In addition, since Shoreham was designed to have two 10-inch,

safety-related redundant vacuum breakers in the discharge line downstream

of the SRV, the water would drain from the line within 5 to 10 seconds.

Tr. 8576-83 (Crawford). Two witnesses also noted that the postulated con-

dition of water on both sides of the SRVs was unlikely to be as severe as

the bounding case. Tr. 8576 (Hodges); Tr. 8578 (Crawford). The Board

agrees.

a. ATWS Testing

G-18. The contention states, in part, that NUREG-0737, Item II.D.1

" additionally requires that ATWS testing be considered." Further,

Suffolk County puts forth a proposed finding that reads:
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22:21. The witnesses disagreed over the applicability of the
Section II.D.1 ATWS testing requirement to BWRs. Section II.D.1.
states in pertinent part:

Position

Pressurized-water reactor and boiling-water reactor licensees
and applicants shall conduct testing to qualify the reactor
coolant system relief and safety valves under expected
operating conditions for design-basis transients and
accidents.

Changes to Previous Requirements and Guidance

n * *

C. ATWS Testing--Testing of anticipated transients
without scram (ATWS) for later phases of the valve
qualification program was noted in item II.D.1 of
NUREG-0660. The clarification below provides updated
information on PWR ATWS temperature and pressure
conditions and clarifies that ATWS testing need not be
accompsished by July 1981.

Clarification

n a a

C. ATWS Testing--Although ATWS testing need not be
completed by July 1, 1981, the test facility should be
designed to accommodat.e ATWS conditions of approximately-
3200 to 3500 (Service Level C pressure limit) psi and
700 F with sufficient capacity to enable testing of
relief and safety valves to the size and type used on
operating pressurized-water reactors.-

Applicability
i

This requirement applies to all operating reactors and
operating license applicants. Bridenbaugh and Minor (Tests),
ff. Tr. 8704, (Attachnient 2) at 1-2.

Suffolk County Pror- ed Findings, January 31, 1983, Vol. Two, at 206.

ATWS testing is mentioned twice in this County proposed finding. The

! first mention makes specific reference to PWRs, not BWRs. The second men-
|
'

tion clearly refers to PWR pressure and temperature conditions, not BWR,
|

i

r

I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



-402-

and further refers explicitly to " operating pressurized-water reactors."

The County's selective abstraction of Section II.D.1 is inappropriate be-

cause the applicability statement applies to all of the listed require-

ments in Section II.D.1, not just the two cited by the County. The selec-

tive citation may confuse a reader into not seeing what is clear to the

Board in the full Section II.D.1; namely, that ATWS testing is not required

for BWR reactors.

G-19. LILCO's witnesses were of the opinion that the'ATWS testing

did not apply to BWRs. Crawford et al. , ff. Tr. 7954, at 12-13. Accord-

ingly, the SRV testing performed for the Shoreham SRVs was not conducted

at a facility designed to accommodate ATWS conditions.

Staff witnesses Hodges and Cherny were members of the committee

which wrote the II.D.1 section. Mr. Hodges testified that the intent of

II.D.1 was to require ATWS test conditions only for PWR valves, which is

why Section C of the requirement uses PWR pressure conditions and the

PWR compliance dates. Tr. 8445-6 (Hodges). *

G-20. It was the Staff position that ATWS testing is not required

for BWR valves for sound technical reasons. In BWRs most ATWS events

would not result in an increase in water level in the vessel. The water

level will tend to decrease and therefore there is no reason to expect

the water to reach the steam lines. There are a minority of ATWS events

which can be postulated in which there would be an increase in water

level. These would require a failure of feedwater control. However,
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even in these cases it is sti'l unlikely that water will reach the steam

lines for several reasons. First, the reactor is still producing full

power. Second, there are reactor vessel water level 7 alarms which will

ale?t the operator and give him a chance to correct the situation. Third, -

there is a level 8 trip to automatically cut off feedwater. Therefore,

even in the unlikely event that the water level increases during the ATWS,

it is very unlikely that the ATWS event would challenge the relief valves

with a two phase or water flow. Tr. 8444-5 (Hodges). The Board agrees.

G-21. Suffolk County presents a series of proposed findings that,

in this Board's view, misrepresent the record. We quote:

22:27. LILCO's witnesses asserted that ATWS conditions
would be bounded by the Owners Group tests because the steam
temperature would be approximately the same as the tempera-
ture under operating conditions, and it is expected that
only steam flow would be present during an ATWS. Tr. 8382-83
(Boseman, Stark). Staff witness Wright did not know if the
tests as performed would result in an internal temperature
stabilization. Tr. 8382 (Wright).

22:28. LILCO's witness, Mr. Stark, estimated that an
ATWS blowdown would cycle the SRV, for approximately ten
minutes at pressures of up to nearly 1300 psig with an
equivalent steam saturation temperature. Tr. 8359, 8387
(Stark). Mr. Boseman, another LILCO witness, acknowledged
that the generic tests were limited to a five-second blow-
down period. Tr. 8354 (Boseman).

22:29. The Suffolk County witnesses testified that
the five-second test period was not adequate to verify
valve functionability under ATWS conditions. Temperature
stabilization in the valve actuation would be expected to

be different under ATWS conditions than under normal
operating conditions. Tr. 8848 (Bridenbaugh). Therefore,

the County witnesses tectified that LILCO had not demon-
strated that the generic test program bounds ATWS condi-
tions. Tr. 8713 (Bridenbaugh).

I

_.__________________________._ ___ ._ ___.
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'

i 22:30. The Board finds no assurance in this record
I that the generic test program bounds the BWR ATWS condi-
| tions. The LILCO witnesses acknowledged that temperatures
'

higher than under test conditions may occur during an ATWS,
and the Staff witness believes the generic tests are not
representative of ATWS conditions. Given the importance,

| of these valves, and the potential consequences of an ATWS
| event, the Board finds that appropriate attention has not
'

been given to this potential accident condition. See our
Findings on Suffolk County Contention 16.

22:31. Accordingly, the Board finds that LILCO has not
i demonstrated on the record that the generic program was of
i adequate scope to assess all the accident and transient

operating conditions the SRVs may experience, including
ATWS conditions. Therefore, the Board finds in favor of
Suffolk County on SC Contention 22. The Board directs
LILCO to prepare and submit within 30 days a report
addressing the adequacy of the test program with respect
to the design of the Shoreham piping support system and
ATWS conditions. Following a 15-day period for review and
comment by the parties, the Board may make a supplemental
ruling on this matter.

,

,

Suffolk County Proposed Findings, January 31, 1983, Vol. Two, at 208-09.

G-22. In contrast to the County's proposed " findings" quoted in

our Finding G-21, the Board finds the following:

Examination of the record shows that the LILC0 witnesses did not

testify "that ATWS conditions would be bounded by the Owners Group

tests." (Emphasis added.)

What LILCO witnesses did assert was the following:
:

1). During an ATWS event only steam, at pressures up to 1300 psig,

would pass through the SRVs, potentially causing valve cycling

for periods longer than five seconds. Tr. 8364 (Stark).

|

|

|
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2). During normal life cycle and routine in-service tests, the SRVs

are exposed to pressures similar to those occurring during an

ATWS event and are repeatedly cycled. Tr. 8379-80 (Cherny).

3). During the generic tests, high valve stabilization temperatures

were employed to ensure proper actuation. Tr. 8382 (Boseman).

l
Thus, we find:

,

i

A. Section II.D.1 of NUREG-0737 does not require qualification
'

testing of BWR reactor coolant system relief and safety valves
'

. under ATWS conditions (the only such conditions specified in

this Section - pressure and temperature -- clearly apply only'to

PWRs). (See Findings 6-18 to 6-20, supra.)
i

.

B. Mr. Stark's testimony relating to cycling of SRVs for approxi-,

[ mately ten minutes was with specific reference to the main steam

line isolation valve transient, with failure of the Alternate

4..

-Rod Insertion (ARI) system, in addition to the ATWS (Tr. 8360-61

{ (Stark)). Thie analysis has no relation to the adequacy of the

five second blowdown generic functionability test of the SRVs,

described by LILCO witness Boseman, to demonstrate functionability

under severe environmental conditions. Tr. 8382 (Boseman).

C. Although there is no requirement for generic testing of the

Shoreham SRVs under ATWS conditions, LILCO's program for normal
,

'

s

---_-_--._-----.-_-.-----..-.__--__..-----__._--_----.---__------.-_.__.----__-.__-.-__._.__-.__-----.-----.__--__-___-______--__----_____--_----_a
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life cycle and routine in-service tests, together with the generic

blowdown tests will demonstrate that the SRVs will operate under

BWR ATWS conditions.

Mr. Boseman's testimony was on some of the details in the test program,

which had nothing to do with ATWS conditions, but did describe temperature

stabilization in the generic alternate shutdown cooling mode test.

Tr. 8382-3 (Boseman). Mr. Stark's testimony was on an entirely different

subject; namely, ATWS transient analyses performed by the General Electric

Company. Tr. 8383 (Stark). To selectively combine these disparate state-

ments to reach the County's finding is unwarranted and distorts the actual

record.

G-23. The Board finds that SRV testing under ATWS conditions on

the basis of the above findings, was unequivocally not required by the

NRC Staff for sound and sufficient reasons and LILCO, in compliance, did

not pursue SRV testing under ATWS conditions. Further, the realistically

hypothesized ATWS events were described in the testimony and the Board

finds that the Shoreham SRVs can be expected to operate properly during

these " infrequent" events. Crawford et al. , ff. Tr. 7954, at 12-13;

Tr. 8357-62, 8363-65 (Stark); Tr. 8362 (Hodges); Tr. 8376 (Smith).

In addition, the question of valve cycling during an ATWS event was

explored on the record. Tr. 8375-77 (Smith); Tr. 8379 (Hodges); Tr. 8379-80

(Cherny); Tr. 8377-78, 8382 (80seman). Staff witness Cherny stated that:

"Even if there had not been any steam testing on these valves at all as a
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part of the II.D.1 test program, the combination of the life cycle testing

that these valves have seen, the in-service testing that they routinely

get, and the many, many times the valves of this type have actuated in

service under conditions which are very similar, very, very similar to

what the conditions expected under the worst case ATWS event would be, the

Staff has no concern about the operability of these valves under BWR ATWS

conditions, even if there had never been a II.D.1 test program." Tr. 8379-80

(Cherny). The Board finds this testimony uncontroverted and credible.

2. REDUCTION OF SRV CHALLENGES

G-24. NUREG-0737, Item II.K.3.16, " Reduction of Challenges and

Failures of Relief Valves -- Feasibility Study and System Modification,"

seeks to reduce the incidence of stuck-open, or spuriously opening

relief valve (SORV) events. The NUREG directs that the Applicant make

an investigation into the feasibility of reducing challenges to the SRVs

by the use of 13 suggested methods, and others. Item II.K.3.16 states:

"Those changes which are shown to reduce relief valve cha11enga: without

compromising the performance of the valves or other systems should be

implemented." Boseman et al., ff. Tr. 7959, Attachment 1.

G-25. LILCO participated in the BWR Owners Group evaluation of the

methods available to reduce challenges and failures of SRVs. The results

of that study were compiled and submitted to the NRC by letter dated

March 31, 1981, D. B. Waters to D. G. Eisenhut. Id. at 7-8, Attachment IV.

. _- _ - - _ _ _ _ _ _ _
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G-26. Based on the evaluation, LILCO selected the following methods
|

to be applied at Shoreham to reduce 50RVs: (1) the use of the Target Rock

two-stage (rather than three-stage) safety relief valve, (2) the use of an
;

operating procedure providing for manual implementation of low-low set

relief, and (3) a lowering of the reclosure set point on the,Shoreham SRVs.

Boseman et al. , ff. Tr. 7959, at 10-11.

G-27. The Target Rock two-stage SRV was developed to improve per-

formance and reliability over the Target Rock three-stage design. By

eliminating the second stage of the three-stage design, the two-stage SRV

has eliminated the major cause for spurious plant blowdowns and stuck-open

relief valve events. Boseman et al., ff. Tr. 7959, at 12-13.

G-28. A reduction in the number of challenges to the SRVs is

achieved through implementation of the low-low set relief procedure. By

this procedure the operator is directed to manually hold open a valve

beyond the reclosure set point. The technique depressurizes the reactor

so that the number of second and subsequent SRV openings is reduced.

Boseman et al. , ff. Tr. 7959, at 15; Hodges, f f. Tr. 7966, at 2-3.

G-29. The design improvements of the two-stage Target Rock valve

makes possible a lowering of the reclosure set point. At Shoreham the

reclosure set point will be approximately 70 psi below the opening set

point. Because of this setting, the valve will automatically remove

more heat with the initial SRV actuation, thereby reducing the number of
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subsequent actuations (" cycling") of SRVs. Boseman et al., ff. Tr. 7959,

| at 16.

3 G-30. The NRC Staff found these modifications to be sufficient to '

.

meet the Item II.K.3.16 requirements. The express language of the item

,| calls for a reduction in SRV challenges by "an order of magnitude." The
,

Staff considers this to be a flexible goal which would be met by a factor

of eight reduction in 50RVs. Tr. 8490-92 (Hodges). However, the focus'

of Item II.K.3.16 is not to achieve a number goal, but to identify all

modifications which reasonably could be implemented. For this reason the
.

Staff has held open its generic review of the Owners Group evaluation,
,

to determine whether any further measures can be taken. Tr. 8612-13

(Hodges).

1

One measure the Staff wanted to study was a possible change on the

i set point for water level for main steam isolation valve closure.

Tr. 8489 (Hodges). On January 7, 1983, the Applicant submitted SNRC-816,

J. L. Smith to H. R. Denton, committing to make this procedural change to

further reduce the number of SRV challenges.

G-31. Shoreham will be provided with an improved pneumatic supply

control system to the SRVs. Hodges, f f. Tr. 7966, at 3. The improved

pneumatic supply control system to the SRVs will prevent spurious openings

caused by pressure regulator malfunctions. By eliminating this specific

problem a small reduction of challenges is achieved. Tr. 8503-04 (Hodges).

_ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - . _ _ _ ._ ___ _ - _ _ _ _ _ _ _ _ _
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G-32. Suffolk County contended, that the term " Challenges" in'

NUREG-0737, Item II.K.3.16 should be interpreted rigidly (Bridenbaugh and

Minor (Challenges), ff. Tr. 8709, at 3) though its witnesses agreed that

valve reliability is "important and desirable" (id.), and later stated on

cross-examination that "it is logical that you would want to consider

both" reduction in challenges and reduction in the propensity of SRVs to

stick open. Tr. 8797 (Bridenbaugh).
.

G-33. Conversion from a Target Rock three-stage valve to a two-stage

valve has provided another factor of four reduction of 50RV events. The

valve change produced a 50 percent reduction in 50RV event frequencies

relative to SRV challenges for Target Rock valves, due to the two-stage

valve's elimination of the three-stage valve's tendency to stick open af ter

activation. Boseman et al. , f f. Tr. 7959, at Attachment IV [BWR Owners

Group Evaluation], Table 5.1 note 2 and Table 5.2 note 2. It also provided

a reduction ranging from 40 to 60 percent in spurious blowdowns (id.),

Table 5.1 note 2 and Table 5.3. Tr. 8659-60 (Hayes).

G-34. Staff witness Hodges, who was a member of the committee that

drafted the Item, verified that reduction of SORV events was the goal of

II.K.3.16. Tr. 8490-10 Tr. 8509; Tr. 8615 (Hodges).

G-35. Mr. Hodges estimated a 20 to 30 percent reduction in challenges

to the SRVs from modifications made at Shoreham. Tr. 8505-06 (Hodges).

_ _ _ _ _ _ _ _ -
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G-36. The BWR Owners Group study shows that the first three

modifications listed for Shoreham will result in approximately a ten-fold

reduction in SORV event frequency when compared to a benchmark BWR-4 with

three-stage Target Rock SRVs. Boseman et al., ff. Tr. 7959, at 16, and

Attachment IV at Table 5.1. The Owners Group did not take credit for

any reduction due to the improved pneumatic supply control. Tr. 8640

(Hayes). The NRC Staff could not confirm the numbers in the report.

Tr. 8503 (Hodges). However, witness Hodges testf*ied that based on

operating data for the two-stage valve there would be a reduction by a

factor of 8 in the number of failures to close, based only on the change

from the three-stage SRV. Tr. 8505-06 (Hodges).

G-37. Suffolk County contended that a BWR-4 with a three-stage

Target Rock SRV was not the proper benchmark configuration for Shoreham

on the basis that the decision to use the two-stage Target Rock SRV was

made prior to publication of Item II.K.3.16. Bridenbaugh and Minor

(Challenges), ff. Tr, 8709, at 3-4; see also Tr. 8637, 8660 (Smith).

G-38. The BWR Owners Group Study Analyzed a BWR-4 plant (the same

basic reactor type as Shoreham) using a three-stage Target Rock valve

(the kind principally in use at the time NUREG-0737 was published) as a

benchmark plant, since that was the plant configuration for which the

most data were available. Tr. 8635 (Smith); Tr. 8636 (Hayes).

- _ _ _ - _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ __ - _ _ _ _ _ _ _ _ . ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ - .
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a. Board Notification 82-79 (Set-Point Drift)

G-39. On July 26, 1982, the NRC Staff issued Board Notification

82-79, " Opening Pressure of Two-Stage Target Rock Safety Relief Valves."

The notification recounts operating experience of variability in the

opening pressure of the two-stage Target Rock SRVs, with some valves not

opening at designated set point pressure; BN 82-79, f f. Tr. 7968.

G-40. On July 3, 1982, at Hatch 1 only three of eleven two-stage

Target Rock SRVs opened when the reactor system pressure rose to

approximately 1200 psig. The nominal set points for all eleven SRVs were

in the 1080-1100 psig range. Id. The valves were subsequently removed

and tested at Wyle labs. In the tests, eight of the eleven valves opened

within 1 percent of the set pressure, while the other three opened within

about 2 percent of the set point. Tr. 805i (Cherny).

G-41. In both the Hatch 1 and the Browns Ferry 2 events the pressure

increase was very gradual. Tr. 8053; Tr. 8064-65 (Cherny). Based on data

from Item II.D.1 performance testing and from PWRs, it is the Staff's judg-

ment that a more rapid rate of pressurizing the system or a higher maximum

pressure would have caused most or all of the valves which remained closed

to open, BN 82-79, f f. Tr. 7968; Tr. 8069-70 (Cherny). The Staff will

continue to study the event at Hatch 1 to attempt to determine the causes.

Tr. 8052-3 (Cherny). The investigation will include such possible contri-

butors as the pressure ramp rate and the fact that the valves at Hatch had

been unchallenged for eleven months. Tr. 8052 (Cherny); Tr. 8065 (Hodges).

._____ _ _
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G-42. " Set point drift" is a long standing minor problem with

SRVs. Both the NRC and General Electric have been aware that for all

relief valves the opening pressure may vary from the design tolerance for

the valve, after the valve has been in service for a period. Tr. 8118-19

(Hodges). This variance is observed in post-operation SRV tests, BN 82-79,
,

ff. Tr. 7968, at Attachment. The Shoreham technical specifications and the

ASME code require a tolerance of less than 1 percent. This toleranc'e is

conservative and is based on a fresh valve. Tr. 8120-23 (Hodges, Cherny).

When this value is exceeded in the post-service testing, the technical

specifications require that the valve be repaired, reset, and retested

prior to installation. Tr. 8127 (Hodges). Set point drift may be due to

such factors as service conditions, and is not considered a design problem

for two-stage Target Rock Valves. Tr. 8149-51 (Boseman).

Neither the events recounted in BN-82-79 nor the problem of set point

drift alter the conclusions reached as to Shoreham's compliance with

NUREG-0737, Item II.D.1 and Item II.K.3.16. Item II.D.1 is addressed to

SRV response to a liquid or two phase flow. Item II.K.3.16 is addressed

to stuck-open, or spurious opening relief valve events. These concerns

are distinct from those related to a failure to open at the designated

set point.

b. SRV Maintenance and Lubricant Polymerization

G-43. At Shoreham, station procedures will be implemented relating

to operation, maintenance, testing, and surveillance of the Target Rock

_- ___ ___-_--_- _ _ - _
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|
|
|

| two-stage SRVs. These procedures will aid in assuring long-term reliable

performance of the valves. LILCO Ex. 46, at 2-3, and Attachment 2. In

| addition, the procedures will be revised on a continuing basis to include

I the latest industry experience and improvements. This information will

be provided to Shoreham by General Electric Company and Target Rock

| Corporation through " Service Information Letters" (SILs) and vendor

instruction manual changes. Id. at 4. Shoreham procedures are provided

to assure that the vendor or valve manufacturer recommendations for SRV
,

operation and maintenance are incorporated into the Shoreham operation
|

and maintenance program. Id. at 8.
1

G-44. The Board posed a question concerning the possible polymeriza-

tion of castor oil or other lubricants used in SRVs. Tr. 8483 (Judge

Carpenter). There is evidence that castor oil used as a lubricant on SRVs

can polymerize during normal reactor operation, eventually altering the

castor oil into either a sticky or varnish-like substance. A small amount

of castor oil has been used as a lubricant in two-stage Target Rock valves,

on an 0-Ring located near the top of the pneunatic actuator. Polymeriza-

tion of the castor oil has been suggested as a possible cause or contributor

to high set point drift on Target Rock two-stage SRVs. LILCO Ex. 47, at

2-3. However, polymerization of the lubricant would only affect the valve's

operation if the lubricant were to migrate to the labyrinth seal area.

Because the amount of castor oil used is small, and given the length and

complexity of the migration path, it is considered unlikely that such

migration would occur in sufficient quantities to affect performance.

LILCO Ex. 48, at 4-8. Furthermore, following the Hatch 1 SRV set point

__ ___ _____ ____ - _-_ - _
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drift event, inspection of the valves at Wyle Lab failed to disclose the

presence of castor oil, or other foreign substance, in the labyrinth seal

area. LILCO Ex. 48, at 2-3. .

I
G-45. Castor oil will not be used on the Shoreham SRVs. Although

J

some of the Shoreham valves were manufactured with castor oil as a lubri-

cant in the 0-Ring area, SIL 196, Supplement 10, recommends removing the
,

'

!

oil and replacing it with the lubricant DAG Dispersion No. 156. The SIL

will be implemented at Shoreham. A second lubricant, Nickel Never-Seez,~

t
' will also be used on the Shoreham valves. Investigations indicate that

neither of these two lubricants will degrade or polymerize under the condi-

tions to which they will be subjected. LILCO Ex. 47, at 4. -

;

,

,

|

|

i

|

|

|

.
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III-H. POST ACCIDENT MONITORING

(SC 27/ SOC 3)

1 H-1. Suffolk Courty and th e Shoreham Opponents Coalition sponsored

identical contentions on post accident monitoring, SC 27 and 50C 3. As
,

finally litigated, the contention was narrowed to the following form:

Ihe recent Revision 2 of Regulatory Guide 1.97, " Instrumentation for

Light-Water Cooled Nuclear Power Plants to Assess Plant Environs
'

Conditions During and Following an Accident," details needed devices

]
and qualifications of instruments. Shoreham is deficient in the

following areas:

1. Radiation Exposure Rate (Items C-14 and E-3, Table 1)

2. Secondary Containment Area Radiation (Items C-14 and E-2,
'

t

Table 1)

3. Drywell Spray Flow and Suppression Chamber Spray Flow
(Items D-3 and 0-8, Table 1)

>

4. Standby Liquid Control System Flow (Item 0-17, Table 1)

i H-2. The contention as originally put forth by SOC was much broader.

LILCO filed a motion for summary disposition of 50C Contention 3 on

July 13, 1981. Subsequent discussions between the parties narrowed the
)

contention to the 11 areas set forth in a " Motion for Acceptance of a

Stipulation Regarding SOC Contentions 3, 6(a)(1), 7(a)(li), 8, 9, 12

(Part 3), 15, 16, 17 and 19" dated December 2, 1981, and LILCO withdrew

. _-_ ____ __-
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the motion for summary disposition. Suffolk County adopted the SOC

wording of the contention. Tr. 9543 (LILCO counsel).

H-3. The Applicant's prefiled written testimony was sponsored by

Mr. John A. Rigert of LILCO. Testimony of John Rigert for Long Island

Lignting Company on Suffolk County Contention 27 and Shoreham Opponents

Coalition Contention 3 -- Regulatory Guide 1.97, ff. Tr. 9455. Subse-

quently Dr. Joseph S. Baron of Stone & Webster, Mr. John J. Kreps of EDS

Nuclear, Incorporated, and Mr. John F. Schmitt of LILCO were added as

witnesses. Jerry L. Mauck, Reactor Engineer in the Instrumentation and

Controls System Branch, submitted written testimony for the NRC Staff.

NRC Staff Testimony of Jerry L. Mauck on Instrumention for Post-Accident

Monitoring, ff. Tr. 9462. Reply Testimony for the Staff was filed there-

af ter by Mr. Mauck and Dr. Charles E. Rossi, Section Leader in the Instru-

mentation and Controls System Branch. NRC Staff Reply Testimony of

Charles E. Rossi and Jerry L. Mauck on Instrumentation for Post-Accident

Monitoring, ff. Tr. 9462. Richard B. Hubbard and Gregory C. Minor filed

written testimony on behalf of SC and SOC, but only Mr. Minor, the pri-

mary author of the testimony (Tr. 9580), was available at the hearing

for cross-examination. Prepared Direct Testimony of Richard 8. Hubbard

and Gregory C. Minor on behalf of Suffolk County and the Shoreham Opponents

Coalition, ff. Tr. 9587. The County, but not SOC, cross-examined the

Applicant's and the NRC Staff's witnesses.

H-4. On June 29, 1982, the Applicant filed LILCO's Motion to Strike

the Testimony of Richard 8. Hubbard and Gregory C. Minor on Suffolk County
,

- _ _ _ - _ _ _ _ _ _ _ - _ - - - _ - - _ _ _ _ _ _ - - - . ._ . _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ __ _ _ . _ _ _ .



-418-
,

Contention 27 and SOC Contention 3, which asked the Board to strike parts

of Suffolk County's written testimony on SC 27/ SOC 3 on the grounds that

they (1) were not limited to the 11 categories of instruments listed in

the contention or (2) attempted to raise emergency planning issues. After

hearing oral argument on the motion, the Board struck portions of the

County's testimony. Tr. 7045-53. In addition, with the Board's permis-

sion following its ruling on LILCO's Motion to Strike the Suffolk County

prefiled testimony, the County submitted on July 27, 1982, a Revised Ta-

ble 1, a Revised Question and Answer 10, and a Revised Question and An-

swer 13 (ff. Tr. 9587), which were admitted into evidence as revisions

to the prefiled testimony of Messrs. Hubbard and Minor. The Board takes

the Revised Table 1 as the specification for each " Item / Variable" to be

considered in this proceeding.

H-5. Before the hearing, the parties agreed on a resolution of

Parts (b), (e), (f), (i), and (j) of SC Contention 27/50C Contention 3.

Partial Resolution of SC Contention 27/ SOC Contention 3 -- Regulatory

Guide 1.97, ff. Tr. 11,677. The same partial resolution memorialized an

earlier agreement by SC and SOC to withdraw Part (c) (iodine monitoring),

but without prejudice to the right to submit a contention in the emer-

gency planning proceeding.38 Id. By another agreement, Part (a) of the

contention, insofar as it involved Item E-11 of Regulatory Guide 1.97

88The County did put forward an iodine monitoring contention in Phase I
of the emergency planning litigation, but it was dropped from the
proceeding, along with the other Phase I contentions, upon the County's
default. See Appendix A (unpublished), at A-17-18, 33.

. - _ _ _ - _ _ _ . .
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(fixed offsite radiation monitors), was deferred until the litigation

of the Phase II emergency planning contentions. Stipulation Regarding

SC 27/ SOC 3 -- Regulatory Guide 1.97, ff. Tr.11,677. The parties also

stipulated that Part (k), dealing with BWR thermocouples, would be

resolved under SC Contention 3/ SOC Contention 8 -- Inadequate Core

Cooling. Id. These settlement agreements leave only Parts (a), (d),

(g), and (h) of the original contention to be resolved by this Board.

Parts (a) and (d) involve radiation monitors in the secondary containment

and Parts (g) and (h) involve flow meters (for drywell and suppression

chamber spray flows in the Residual Heat Removal, or RHR System, and for

the Standby Liquid Control System, or SLCS, respectively),

1. REGULATORY GUIDE 1.97, SECY 82-111,
AND THE SCHEDULE OF NRC STAFF REVIEW

H-6. Regulatory Guide 1.97, Revision 2, entitled " Instrumentation

for Light-Water-Cooled Nuclear Power Plants to Assess Plant and Environs

Conditions During and Following an Accident" (Revision 2) (hereinafter

Regulatory Guide 1.97), was published in December 1980. Staff Ex. 7.

.This guide describes a method acceptable to the NRC Staff for complying

with the Commission's regulations to provide instrumentation to monitor

plant variables and systems during and following an accident in a light-

water-cooled nuclear power plant. Staff Ex. 7, at 1.

1

H-7. Regulatory Guide 1.97 had not been implemented by the NRC Staff ;

at the time of the hearing. Rossi and Mauck, ff. Tr. 9462, at 2. Nor

. _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ -
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had the NRC Staff reviewed Shoreham for compliance with the Regulatory

Cuide. Id. at 3; Tr. 9474-75 (Rossi). The Staff witness testified,

however, that LILCO will be required to comply with Regulatory Guide 1.97

or to justify any departures from its guidance. Mauck, ff. Tr. 9462, at 4.

H-8. The schedule for implementing the Guide is addressed in SECY
:

82-111 " Requirements for Emergency Response Capability" (March 11, 1982),

which was approved by the Commission on July 16, 1982. Attachment to

Rossi and Mauck Testimony, ff. Tr. 9462; Rossi and Mauck, ff. Tr. 9462,

at 3, 7.- To be specific, SECY 82-111 provides that its scheduling

provisions supersede those in NUREG-0737:

In this connection, the provisions for scheouling set <

forth herein supersede any schedules with respect to '

such items contained in NUREG-0737. Accordingly, the
recommended requirement should be used by the Staff and
by adjudicatory boards as appropriate clarifications and
interpretation of the related NUREG-0737 items. :

Enclosure A to SECY 82-111, attached to Rossi and Mauck Testimony, ff.

Tr. 9462; Tr. 9546 (Rossi).

H-9. The scheduling provisions in SECY 82-111 that supersede

NUREG-0737 allow a flexible schedule for implementing Regulatory Guide 1.97.

Rossi and Mauck, ff. Tr. 9462, at 4-7. SECY 82-111 specifies that " plant-'

specific schedules be established which take into account the unique status '

of each plant."- SECY 82-111, attached to Rossi and Mauck, ff. Tr. 9462,

at 2. The implementation schedule'is to be established between the Staff

i

- . - _ - - - . - - . . _ . --
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and each applicant. Rossi and Mauck, ff. Tr. 9462, at 5-6. SECY 82-111

'provides that a generic letter from the NRC Staff will be transmitted to

licensees containing the finalized requirements for emergency response

capabilities and facilities. Rossi and Mauck, ff. Tr. 9462, at 4-5.

Following publication of the generic requirements and the estab'lishment

of a schedule. between the Staff and each specific applicant, the Instru-

mentation and Control Systems Branch will perform an audit to determine

compliance with Regulatory Guide 1.97. Rossi and Mauck, ff. Tr. 9462,

at 4; Tr. 9478-79 (Rossi).

H-10. The Board takes official notice of Supplement 1 to NUREG-0737,

issued on December 17, 1982. Consistent with SECY 82-111, Supplement 1

makes it clear that compliance with Regulatory Guide 1.97 is to proceed

on plant-specific schedules to be worked out by the applicants and the

NRC Staff:
.

' You will note'that the enclosure does not specify a
. schedule for completing the requirements. .It has

become apparent, through discussions with owners'
groups and individual licensees, that our previous

~

schedules did not adequately consider the integrationU

of these related activities. In recognition of-this
and the difficulty.in implementing generic deadlines,
the Commission.had adopted a plan to establish realis-
tic plant-specific schedules that'take'into account

- the unique' aspects |of the work at each plant. By
. this. plan, each licensee is to develop:and submit its
own' plant-specific schedule which will be reviewed by

.

the assigned'NRC Project Manager. The NRC Project
'

-

'

Manager and licensee will reach:an agreement on the
~

final schedule and in- this manner provide' for' prompt
implementation.of.these important improvements while
optimizing ~the'use of utility and NRC resources.

t

-

.

. ,
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Applicants for construction permits are expected to
comply with the requirements of 10 CFR 50.34(f), and
should consider this document to be additional guid-
ance in meeting these requirements. For holders of
construction permits and applicants for operating
licenses, plant-specific schedules for the implemen-
tation of these requirements will be developed in a
manner similar to that being used for operating
reactors, taking into consideration the degree of -
completion of the power plant.

....

Accordingly, pursuant to 50.54(f), operating reactor
licensees and holders of construction permits are re-

quested to furnish, no later than April 15, 1983 a
proposed schedule for completing each of the basic
requirements for the items identified in the enclosures
to this letter. You are encouraged to work closely

with your NRC Project Manager _during this process so
that we can reach an agreement on the final schedule
as quickly as possible. In addition, you are requested
to submit with it a description of your plans for phased
implementation and integration of~the' emergency response
activities. .Your plans for integration will be reviewed _ ,

"
as part of our evaluation of your proposed schedule.

~After the staff completes this evaluation, it will
take action, as necessary, to assure that such require-
ments and commitments are appropriately enforceable.

Letter to All Licensees from Darrell G. Eisenhut, Director, Division of

Licensing, NRR, December 17, 1982, accompanying Supp.1 to NUREG-0737, Dat

2.'

,

H-11. Al'so, the Board takes notice ofJthe fact that LILCO filed its

response'to Supplement 1'to NUREG-0737,|on April 14, 1983, in accordance
~

with.the required schedule. These post-hearing actions largely.-esc 1ve

..the concerns of the Board that'the schedule was indeterminate. Tr. 9484

;(Rossi). ~Similarly, the view of Suffolk County s witness, Mr. Minor, was.'

.

L
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that continued delay was " discouraging" and presumably this discouragement

has been mitigated by these actions. Tr. 9619 (Minor).

4

Shoreham Operation Prior to Final Staff Review

H-12. The Staff testified that its anticipated schedule for

implementation of Regulatory Guide 1.97 was based on the premise that "an

orderly, well planned effort will result in greater safety than would a

rapid, possibly fragmented attempt to modify existing design. Rossi and

Mauck, ff. Tr. 9462, at 7. In contrast, Suffolk County's witness,

Mr. Minor, expressed the view that the flexibility called for in the

SECY 82-111 document should work both ways and should include accelera-

tion of schedule where necessary or appropriate. Tr. 9619-20 (Minor).

H-13. The difference between the Staff and Suffolk County views

hinges on the Staff position that there is no undue risk to the health

and safety of the public without rapid implementation of the Regulatory

Guide 1.97, Rev. 2 requirements for these four items. Tr. 9491 (Rossi).

The Nuclear Regulatory Commission has approved this Staff position by the

terms of the SECY 82-111 document. This Board finds no substantive

challenge to the Commission's action in the record of this proceeding

and, thus, no basis for concern if the Shorcham plant is operated while

the Staff completes its regulatory actions with regard to Regulatory

Guide 1.97 for these four items, i.e.: The NUREG-0737 schedule, as

modified by SECY 82-111 and Supplement 1, is sufficient for Shoreham

:
|

.
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given our findings below on the compliance of Shoreham with the purpose

to be achieved by monitoring each of the four items in contention.

H-14. The Staff position is that analysis of events that are normally

covered in Chapter 15 of the FSAR represents reasonable assurance that

the plant is sufficiently safe from the standpoint of public health and

safety. The intent of Regulatory Guide 1.97, Rev. 2 is to give addi-

tional assurance for even more severe occurrences. We find no basis for

not accepting this position in this record. Tr. 9488-89 (Rossi).

H-15. As pointed out in the Suffolk County Proposed Finding 27:34,

the record is read by the County to imply that "in light of the Staff's

position, the Board is faced with an incomplete record. The Staff pre-

sented no evidence upon which the Board could rely in evaluating LILCO's

positions on the points in dispute. Therefore, the Board finds it is not

able to make a final determination as to the adequacy of Shoreham's com-

pliance with the requirements of Regulatory Guide 1.97 at issue in this

contention." The County's reading iCnores the substantive Staff testimony

that the Staff position of "no undue risk to the public with existing

designs that have been evaluated under the Standard Review Plan" has been

approved by the Commission and a schedule for implementing Regulatory

Guide 1.97, Rev. 2 has been established. -In any event, as to'the four

items in the contention, we can and do make findings of the adequacy-of

compliance of Shoreham based on the record of LILCO's testimony, which

we found to be well-supported and, therefore, convincing. We stop short-

of precluding the NRC Staff from suggesting additional changes for these ;

|

]
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four items in the future when it has completed its goal of an integrated

review of overall compliance with the Regulatory Guide for all parameters.

2. THE LILCO POSITION ON THE FOUR PARAMETERS

H-16. The LILCO position is not that LILCO will not comply with

Regulatory Guide 1.97, Rev. 2, but rather that LILCO does comply with the

intent of the guide for the four items in this contention. Tr. 9551-52

(Rigert). However, a LILCO witness recognized that "the contention stems

from the fact that we do not satisfy literally what the reg guide wants,

" Tr. 9557 (Schmitt).....

H-17. Also, a LILCO witness testified that "the precise instrument

listed in the table in Regulatory Guide 1.97, in our opinion, is not the

appropriate hardware to achieve that purpose." Tr. 9552 (Rigert). Upon-

reflection, the Board is surprised at this testimony. Table 1 of the

' Regulatory Guide is titled "BWR Variables," not hardware or instruments.

Further, of the 80 entries in the first column of the table, only three

are, in fact, designations of instruments; namely, BWR Thermocouples

(appears twice) and Environs Radiation Exposurc Meters; the other 77

entries are variables. On balance, we find that it was the intent of the

authors of the Guide to specify variables, even though two exceptions are

apparent. Staff Ex. 7, at 1.97-8 to 1.97-16. We find this LILCO testi-

mony is not an accurate description of Regulatory Guide 1.97 and, further,

that the allegation in this contention that the Guide " details needed

devices" also is not accurate.

-- .-_ . . . - . . - - . - -.
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H-18. There are two criteria, in particular, in Regulatory Guide 1.97
|

on page 16, that need to be considered simultaneously in reaching judgments
'

on the appropriate instrumentation to be used for monitoring the specified

variables; namely:

f. To the extent practicable, monitoring instrumentation
inputs should be from sensors that directly measure the
desired variables. An indirect measurement should be made
only when it can be shown by analysis to provide unambiguous
information.

g. To the extent practicable, the same instruments should
be used for accident monitoring as are used for the normal
operations of the plant to enable the operators to use,
during accident situations, instruments with which they
are most familiar. However, where the required range of
monitoring instrumentation results in a loss of instrumen-
tation sensitivity in the normal operating range, separate
instruments should be used.

Staff Ex. 7, at 1.97-8.

Clearly, plant-specific evaluations that balance the desiderata of

1) the direct measurement of any particular variable and 2) the use of

instruments that are normally required in the plant operation are in-

tended. This reading of the Guide by the Board leads us to find that

implementation and compliance with the Guide is more complex than Suffolk

County alleged in this contention.

Radiation Exposure Rate (Items C-14 and E-3)a.

H-19. The purpose of item C-14 (radiation exposure rate inside

buildings or areas, e A , auxiliary building, fuel handling building,
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secondary containment, which are in direct contact with primary contain-

ment where penetrations and hatches are located) is stated as " indication

of breach." Staff Ex. 7, at 1.97-10. The purpose of item E-3 (monitoring

of radiation exposure rate inside buildings or areas where access is re-

quired to service equipment important to safety) is stated as "dWtection

of significant releases; release assessment; long-term surveillance."

Staff Ex. 7, at 1.97-13. The variable in both the items is radiation

exposure rate and, for this double listing, footnote 2 of Table 1 is

indicated as applicable as "where a variable is listed fEr more than one

purpose, the instrumentation requirements may be integrated and only one

measurement provided." Staff Ex. 7, at 1.97-8.

H-20. The LILCO view is that, for the Shoreham design, the purpose

of items C-14 and E-2 can be achieved with the noble gas effluent monitor

on the Reactor Building Standby Ventilation System. This view is not

that this is an equivalent substitute but rather that this approach is

superior because radiation exposure rate instruments in the secondary

containment would be sensors with ambiguous information. In addition to

responding to airborne radioactive materials, response to direct gamma

radiation from-radioactivity in the ECCS systems;under severe accident

conditions can be expected. Rigert, ff. Tr. 9455, at 5-7; Tr. 9557

(Schmitt). We agree by noting that adding shielding and air sampling

systems to area radiation monitors.to avoid the ambiguous sensing would

increase maintenance and calibration. activities with an unassessed radia-

tion burden during normal operation over the plant lifetime; also it is

i'
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not clear that such shielded devices would provide unambiguous indication

of the location of a leak or leaks.

Also, Shoreham has a complete radiation monitoring system in the

secondary containment for normal operation, Tr. 9649, 9656 (Rigert),

with a range sufficient to indicate that precautions are necessary. If

these monitors were offscale following an accident, the plant staff would

assume that radiation levels were high and would not enter without " great

precautions." Tr. 9649-50 (Rigert); Rigert, ff. Tr. 9455, at 7. If on

the other hand the monitors indicated low levels of radiation, the plant

staff still would not enter the secondary containment without taking

precautions. Id. (Rigert).

|

H-21. Suffolk County disputes the LILCO position in that the noble

gas effluent monitor does not provide any information on the location of
;

leaks from the primary containment. Suffolk County's proposed finding on

this subject reads: "The Board finds that knowledge of the radiation

I condition in the secondary containment is important information for the

operators during and following an accident, and for inclusion in emergency

planning efforts. Tr. 9567-68 (Schmitt). The Board also finds that one

f of the purposes of the radiation monitors recommended in the referenced

portions of Regulatory Guide 1.97 is to locate the area of leakage from

the primary into the secondary containment." Suffolk County Proposed
L

Findings, January 31, 1983, Vol. 2, p. 228, Finding 27:39.

.

-'

i-

I
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We find that there is no such statement of purpose in Regulatory

Guide 1.97 Rev. 2 and see no basis for the County's proposed finding.

" Indication of breach" is a very different technical purpose than "to

locate the area of leakage" and we do not doubt that, if leakage location

were intended, the Guide would so specify. We must reject this unsup-

ported postulate and other proposed findings that flow from its implica-

tions.

H-22. Suffolk County further disputes the LILC0 position as

summarized in the proposed finding: "The noble gas effluent monitors

which LILCO proposes to substitute for the recommended area radiation

monitors measure noble gas as it is released from the plant. These, how-

ever, offer only a gross indication of the radiation level of gases which

arrive at the monitor location (in the Standby Gas Treatment System or

the plant stack). Such gases may come from various locations, including

but not limited to the reactor building. Thus, the effluent monitors for;

the plant are of little assistance, if any, in localizing the source of

the leakage into the secondary containment. In fact the gases detected

by the effluent monitors may not even be from the secondary containment.

Tr. 9593-94 (Minor)." Suffolk County Proposed Findings, January 31,

1983, Vol. 2, p. 228, Finding 27:40.

We find that Suffolk County presents a mysteriously myopic reading

of the record in failing to make any reference to the testimony of the

LILCO witness that contradicts Mr. Minor's statements; namely, "the moni-

tor we are referring to, the noble gas effluent monitor, is on the reactor
;

|

i
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building standby ventilation exhaust stack, and it would be purely secon-

dary containment atmosphere that it would be sampling." Tr. 9628 (Rigert).

Faced with this conflicting testimony, we independently examine the

design commitments in the FSAR with regard to the Reactor Building Stand-

by Building Ventilation System (RBSVS). The system is described in Vol. 8

of the FSAR, Sec. 6.2.3, starting at page 6.2-27. The Shoreham design is

such that, in the event of particular signals which indicate abnormal opera-

tion, the normal reactor building ventilation system would shut down, the

ventilation system would be isolated by automatic damper closure and RBSVS

operation would be initiated. The particular signals, any one of which

will activate the RBSVS, are:

1. ~High airborne radioactivity in the refueling level normal ven-
tilation exhaust.

2. Manual signal from control room.

3. High pressure in the drywell.

4. Low reactor water level.

5. Failing closed of an.R.B. air isolation valve.

6. Loss of 480 v. power.

7. Increase of secondary containment pressure.

FSAR, Section 6.2.3.3.2, at page 6.2-30.

Examination of the RBSVS flow paths diagramed in Fig. 6.2.3-1 con-

firms the testimony of'Mr. Rigert. We find Mr. Minor's testimony not to

be a credible representation of the Shoreham design.

.
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H-23. Suffolk County also disputes the LILC0 position on the basis

that monitoring of radiation exposure rate would be useful in an attempt

to mitigate an ATWS event by manually scramming the hydraulic control

units in the secondary containment. Tr. 9595-96 (Minor). We find the

notion that an accident initiated with an ATWS event would proceed to the

point of breach of containment and, then, the operator would try to use

the hydraulic control units to be unrealistic and illusive. We have no

doubt that, if manual operation of the hydraulic control units in the

secondary containment were ever required, these actions would take place

well before the point of substantial fuel damage and any ensuing contain-

ment breach that might be postulated.

b. Secondary Containment Area Radiation

H-24. Item C-14 was presented again by Suffolk County in this part

of the contention. The record on this item is completely covered in the

findings under part 1 (above) and the virtues of the double listing are not

apparent.
s

Item E-2 in Table 1 is " Reactor Building or Secondary Containment

Radiation" with the purpose of detection of significant releases; release

assessment and long-term surveillance. Footnote 2 regarding integration

of instrumentation requirements is indicated again as applicable. Staff

Ex. 7, at 1.97-13. We find the testimony does not make any separable

reference to this item and the appropriate findings are encompassed under

part 1 (above),

i
_ _ _ _
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Drywell Spray Flow and Suppression Chamber Spray Flowc.

H-25. These two items in Table 1 of the Regulatory Guide are to

have the purpose of "to monitor operation." Staff Ex. 7, at 1.97-11.

Shoreham does not have instruments to monitor directly the drywell and

suppression chamber flow. Rigert, ff. Tr. 9455, at 14.

H-26. The RHR system has several operating modes including the Low

Pressure Coolant Injection mode, the containment spray mode, and the sup-

pression pool cooling mode. Tr. 9611 (Minor). These alternate paths of

flow in the RHR system all share a common flow measurement device.

Tr. 9611-12 (Minor); Rigert, ff. Tr. 9455, at 14. Because the RHR flow

indicator is located in the common leg between the pump and the various

discharge points for the system, there is no direct indication of whether

the flow is progressing to its intended destination. Tr. 9611-12 (Minor).

The only way to determine where the flow is going is by reviewing the

valve alignment (Rigert, ff. Tr. 9455, at 14-15), which includes numerous

paths to_the vessel, to the suppression pool, and even to a test loop
,

which does not go to the vessel at all. Tr. 9611 (Minor)..
i

H-27. Suffolk County was concerned that an operator may make an in-
,

correct decision concerning actions to mitigate an accident if, based

solely on a visual assessment of RHR valve alignment and reading the one

RHR flow indicator, an operator assumes that he has proper flow for the
[
:

desired spray function. Such a decision could result if valves failed to

operate properly, were improperly aligned, or were arranged in a test
i

i
i

. . - _ _ _ _ , , _ _ _ _ _ _ _ _ _ _ _ , __ __. _ _ _ .
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t mode not discerned by the operator. Tr. 9613 (Minor). In the view of
I- the County's witness, the addition of flow elements in the drywell and

suppression chamber spray lines would eliminate the possibility of such
,

misinterpretations and would provide the operator with a more definite !

indication of flow in the desired mode of RHR. Tr. 9612 (Minor).
,

2

i H-28. The LILCO witnesses testified that becauce containment pressure

| and temperature are monitored directly, the operator can confirm operation

.

of the drywell spray and suppression chamber spray flow by monitoring con- '

i

tainment pressure and temperature. Rigert, ff. Tr. 9455, at 14-15. Such

information would be available one or two minutes after the flow had begun,j
i

[ Tr.- 9556 (Kreps); Tr. 9614 (Rigert).

i

i H-29. Suffolk County's witness testified that a direct indication
.

of drywell spray and suppression chamber spray flow is preferable to an
4

indirect indication which must be derived from the eventual effects of

i spray flow as it reacts with the air and steam in the containment.

4 Tr. 9615 (Minor).

) H-30. The Board finds in favor of the LILC0 position that the use

of the temperature a.id pressure sensors to monitor the functioning of

these spray systems is an acceptable interim strategy pending the NRC,

Staff upcoming evaluation of this approach. We note that, as pointed out

by the County, the RHR system has various modes of operation and, there-

fore, a rather extensive system of valving. Operator actions should be

in accord with procedures that have been appropriately prepared, approved
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and tested. Operators must be trained to manipulate the system with skill

and accuracy. Flow meters would not compensate for inadequate operator

training or performance. The operator would take the same action if the

containment pressure or temperature sensors showed no change as he would

if the flow meters urged by the County showed no flow, i.e., the operator

would verify valve lineups and switch to one of the other RHR loops.

Tr. 9615 (Kreps). Since the purpose of the spray systems is to reduce

pressure and temperature, use of such sensors would meet both of the desid-

erata (Finding H-18) of the Regulatory Guide and are, thus, appropriate.

The Board finds that the temperature and pressure sensors would inform

the operator of misoperation for these spray systems and the addition of

flow meters would add little to the operator's ability to manage a severe

accident.

d. Standby Liquid Control System Flow

H-31. Regulatory Guide 1.97, Table 1 lists this variable and describes

the purpose as "to monitor operation." Staff Ex. 7, at 1.97-12.

The LILCO position it that instruments exist in the control

room to monitor flow in the SLCS. These include pump discharge pressure

indicators, pump running status lights, explosive (squib) valve continuity

lights that indicate that the valves have fired, and a tank level indicator

that indicates that the pump is removing liquid from the storage tanks.

In addition, injection of the boron would affect the reactivity level in

.

l-
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the reactor, giving an additional indication within a few minutes.

Tr. 9553-55, 9627 (Rigert); Rigert, ff. Tr. 9455, at 15-16.

H-32. The County witness, Mr. Minor's position was (1) that putting.,

a flow meter on the SLCS system is "not impossible," Tr. 9600, 9631
4

(Minor), and indeed "not that complicated," Tr. 9600 (Minor); (2) that
,

the pump running light will not tell the operator whether there is a leak

between the pump and the reactor, id.; and (3) that the tank level indica-

tor is a "rather slow" indication, Tr. 9600, 9601 (Minor). The essence
J

of his argument was that there is no good reason not to install a " direct";

(flow) indicator rather than to rely on " indirect" indications. Tr. 9601

(Minor).

H-33. The Applicant's witness testified that even with a broken pipe

the flow meter envisioned by Mr. Minor would read the desired flow of 43 gpm

with the positive displacement pump. Tr. 9627 (Rigert). The existing SLCS
,

pump discharge pressure indicator, on the other hand, would immediately

indicate such a leak by reading a very low pressure. Tr. 9627 (Rigert).

The pressure reads slightly above reactor pressure when the system is

operating normally; if it is below reactor pressure, it indicates the

c liquid is not flowing to the vessel, suggesting a possible pipe break.
' Very high pressure would indicate flow blockage. Tr. 9555 (Rigert).

,.

H-34. As for Mr. Minor's third concern (slowness of the tank level,

!

change),- the Applicant's witness testified that the tank _ level responds

within a " couple of minutes." Tr. 9627 (Rigert). Finally, with respect

.'

- -_ ______._____m ____._____.___.______-.______m._ . _ _ _ _ _ _ . _ _ . _ . _ _ . . _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . _ _ _ _ _ . _. _ _ _ _ _ . _ _ _ . - _ _ _ _ _ _ . _ _ _ _ _ _ ___._
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to Mr. Minor's first reason (that there is no good reason not to install

a flow meter), the LILCO position is that there are safety disadvantages

involved in installing the flow meters that Mr. Minor recommends. Instal-

ling them would require cutting into safet'y-related systems, complicate

the control room, increase the amount of piping and thus the chance of

minor leaks, and make maintenance more difficult. Tr. 9616 (Rigert);

see also Tr. 9689 (Minor).

H-35. The NRC Staff witness pointed out that the SLCS is needed

only if the highly reliable scram system doesn't work, Tr. 9601-02 (Rossi),

and said it was " inconceivable" to him that the plant wouldn't be allowed

to operate without an SLCS flow meter, given the extreme unlikelihood of

the SLCS's being needed at all. Tr. 9602 (Rossi). The Board agrees,

but not for this reason. As noted above, there are adequate indications

of whether the SLCS is operating properly and the installation of a flow

meter could be counterproductive in terms of falsely misleading the opera-

tor under conditions of a pipe break; e.g., the same defect noted by

Mr. Minor, if such reliance is placed on the pump running indicator light.
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III-I. ENVIRONMENTAL QUALIFICATION

(SC 8/ SOC 19(h))

I-1. SC Contention 8 reats:

Suffolk County contends that the TMI-2 accident
demonstrated that the severity of the environment in
which equipment im?ortant to safety must operate was
underestimated and that equipment previously deemed
to be environmentally qualified had failed. Shore-
ham's safety-related equipment has not been demon-
strated to be capable of maintaining functional
operability under all service conditions throughout
its installed life, and during the time in which it
is actually required to operate, thereby violating
10 CFR 50, Appendix A, GDC 1, 2, 4 and 23, and 10
CFR 50, Appendix.8, Sections II, III and XI.

4

Deficiencies in the qualification of Shoreham's
safety-related ecuipment must be eliminated before
operation can be authorized. Specifically,

(a) The limited test conditions posed in the Shore-
ham environnental qualification program are not
sufficiently conservative;

,

(b) Equipment has been qualified by grandfathering
to older, less stringent standards;

,

L (c) The list of emergency equipment to be qualified
is inadequate;

(d) There has been an inadequate demonstration that
all safety-related equipment has been properly
qualified to meet aging and other life require-
ments; and

'

(e) There is insufficient information to evaluate
the overall adequacy of Shoreham's satisfaction
of environmental qualification requirements for

i safety-related equipment.

i ' SOC Contention 19(h) reads:

Regulatory Guide 1.89. -- LILCO, in its response
to NUREG-0588, failed to demonstrate adequate

|
:

_
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qualification of Class 1E electrical equipment as
described in this regulatory guide, and as specified
in IEEE Standard 323-1974. Therefore, Shoreham does
not comply with 10 CFR Part 50, Appendix A, Criteria
1, 2, 4 and 23, and Appendix B, Criteria II and III,
in that:

1. The limited test conditions posed in the
Shoreham environmental qualification program
are not sufficiently conservative.

2. Equipment has been qualified by grandfathering
to older, less stringent standards. Inadequate
consideration has been given to the deteriorat-
ing effects of component aging, accuracy of
instrument setpoints, test documentation
requirements, and tolerance margins.

3. The list of emergency operating equipment to be
qualified is inadequate.

.

4. There has been an inadequate demonstration that i

all safety-related equipment has been properly
qualified to meet aging and other life
requirements.

5. There is insufficient information to evaluate
the overall adequacy of Shoreham's satisfaction
of environmental qualification requirements
for safety-related equipment.

I-2. Prior to submitting prefiled testimony, the parties settled

SC Contention 8(a) and (b)/ SOC Contention 19(h)(1) and (2). Agreement

With Respect to Partial Resolution of Suffolk County Contention 8/ SOC

Contention 19(h) -- Environmental Qualification, and Resolution of SOC

Contention 19(i) -- Seismic Qualification, ff. Tr. 19,299, at 1.

1-3. Testifying for the Applicant on this contention were:

Robert M. Kascsak, Manager of LILCO's Nuclear System Engineering

2
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Division; Joan F. Etzweiler, LILCO's lead engineer for Shoreham equip-

ment qualification; James F. Gleason, Deputy Director of Wyle Labora-

tory's Nuclear Engineering Services Division; Robert J. Najuch, Prin-

cipal Mechanical Engineer in the Power Division assigned to the Shoreham

project for Stone & Webster; William R. Shosho, Principal Electrical
* Engineer with Stone & Webster; and Newell K. Woodward, the EDS Nuclear

Project Engineer for the environmental qualification of electrical equip-

ment at Shoreham. Kascsak et al., ff. Tr. 19,305, at 1-4 and Professional

Qualifications.

Testifying for the Staff on this contention were James E. Kennedy,

: an Equipment Qualification Engineer in the Equipment Qualification

Branch, and Vincent S. Noonan, Chief of the Equipment Qualification

Branch. Kennedy and Noonan, ff. Tr. 19,311, at 1 and Professional

Qualifications.

Testifying for Suffolk County on this contention was

Gregory C. Minor of MHB Technical Associates. Minor, ff. Tr. 19,665.

I-4. 10 C.F.R. S 50.49 requires environmental qualification of the

following electrical equipment important to safety:

(a) safety-related electrical equipment, i.e., the equipment

relied upon to remain functional during and following design basis

events to ensure (i) the integrity of the reactor coolant pressure bound-

ary, (ii) the. capability to shut down the reactor and maintain it in a

- _ _____ _ -__-___-_- _ _ _ __- - ____ -_ _ -_ ___ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ - _ _ _
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safe shutdown condition, and (iii) the capability to prevent or mitigate

the consequences of accidents that could result in potential offsite

exposures comparable to 10 C.F.R. Part 100 guidelines (10 C.F.R.

S 50.49(b)(1));

(b) nonsafety-related electrical equipment whose failure under

postulated environmental conditions could prevent satisfactory accom-

plishment of safety functions by safety-related electrical equipment

(10 C.F.R. S 50.49(b)(2)); and

(c) certain post-accident monitoring equipment (10 C.F.R.

S 50.49(b)(3)).

Board Ex. 3 (48 Fed. Reg. 2729 (January 21, 1983)).

1-5. The Shoreham environmental qualification program is documented

in LILCO's " Environmental Qualification Report for Class 1E Equipment"

(EQR). Kascsak g al., ff. Tr. 19,305, at 16-17.

1. SAFETY-RELATED EQUIPMENT

I-6. The list of safety-related (Class-IE) electrical equipment

included in the Shoreham qualification program was developed based on

the requirements in NUREG-0588. Kennedy and Noonan, ff. Tr. 19,311,_at 3.

10 C.F.R. 8 50.49(b)(1) does not alter NUREG-0588 requirements with
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.

respect to the scope of safety-related equipment to be qualified. Board

Ex. 3 (48 Fed. Reg. 2729, 2733, col. 1).

I-7. Safety-related (Class IE) electrical equipment at Shoreham

identified as a result of LILCO's reviews was classified in accordance

with one of four operability codes:

a. Equipment assigned an operability code "A" must perform
its required safety function (s) in the environment
dictated by the zone in which the equipment is located.

b. Equipment assigned an operability code "B" does not have
an active safety function during the postulated accident
conditions, but is connected to Class 1E power systems and
has a potential to fail in a manner detrimental to plant
safety or accident mitigation.

c. Equipment assigned an operability code "C" does not have a
safety function and does not fail in any manner that would
affect the safe shutdown of the plant.

d. Equipment that will not experience environmental condi-
tions of design basis accidents [was assigned an operability
Code "D".]

Equipment classified into operability Codes A or B was included in the EQ

program because its failure due to a harsh environment could inhibit acci-

dent mitigation. Kascsak et al., ff. Tr. 19,305, at 8-9.

I-8. A review of certain Emergency Procedures is being performed by

EDS Nuclear to confirm that all safety-related electrical equipment located

in potentially harsh environments, identified in Emergency Procedures and

relied upon for the mitigation of a postulated accident, has been included

in the Shoreham EQ program. This review will provide additional assurance

LL
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that all required safety-related equipment had been identified. Kascsak

g al., ff. Tr. 19,305, at 11; Tr. 19,600 (Woodward). The EDS Nuclear

review will identify any safety-related equipment required by the Emer-

gency Procedures that is not in the EQ program. Tr. 19,601 (Woodward).

I-9. The NRC Staff reviewed the list of safety-related equipment to

be included in the Shoreham qualification program and concluded that the

program scope was acceptable. Kennedy and Naonan, ff. Tr. 19,311, Attach-

ment 3, at 9 3.11.3.1. The program includes the safety-related electrical

equipment which must function in order to prevent or mitigate the conse-

quences of design basis loss-of-coolant accidents or high or moderate

energy line breaks, inside or outside of containment, while subjected to

the harsh environments associated with these accidents. Id. at S 3.11.2.2.

1-10. The Staff reviewed the safety-related systems included by

LILCO in the qualification program to be sure that all such systems re-

quired for LOCA or pipe break outside containment mitigation were included.

Tr. 19,401-402 (Kennedy). However, the Staff review of the list of

safety-related equipment included in LILCO's program was not limited to

a review of the systems selected. The Staff also reviewed the components

selected to gain reasonable assurance that all of the necessary components

had been included in the program. First, the Staff verified that the

major components identified in FSAR Table 3.2.1-1 were in the program.

Second, the Staff reviewer compared the total number of equipment items

in LILCO's program to that of similar plants. Third, the Staff reviewed

the process used for selecting components as described in the equipment
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qualification report. Fourth, the Staff reviewed the emergency operating

summaries for each item of equipment to gain information as to operability

codes, Class 1E safety functions of the item, and operabilit) time require-

ments. Fifth, the Staff reviewer walked through the plant, auditing

approximately 25 items of equipment, to determine whether any additional

associated equipment should be included in the qualification program.

From these five reviews the Staff reviewer was able to conclude that all

the necessary components have been included in the qualification program.

Tr. 19,498-499 (Kennedy).

I-ll. Suffolk County witness Minor suggested that the entire Standby

Liquid Control System (SLCS) was improperly excluded from the qualifica-

tion program. Minor, ff. Tr. 19,665, at 4. Mr. Minor was therefore par-

ticularly concerned that many safety-related components of SLCS were not

included in the qualification program. Specifically, he cited the squib

valves and the pressure indicators as examples of his concern. Tr. 19,697

(Minor). The Staff witness explained that the SLCS as a whole does not

have to perform a safety function during an accident which produces a

harsh environment. It performs its safety function under normal operating

conditions and must be qualified only for those conditions. Tr. 19,647

(Kennedy). The Staff did review the components of the SLCS for their

assigned operability codes. Most were operability code C equipment, which

is exposed to harsh environments during an accident but which does not need

to function and whose failure would not prevent the accomplishment of safety

functions. Therefore, qualification documentation for a harsh environment

would not be required. LILCO has included at least one component, however,
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with an operability code B for which documentation in the harsh environment

program is required. Tr. 19,646-48 (Kennedy).

2. NONSAFETY-RELATED EQUIPMENT

I-12. The LILCO environmental qualification program did not explic-

itly consider the type of equipment defined in 10 C.F.R. 9 50.49(b)(2).

Kennedy and Noonan, ff. Tr. 19,311, at 3-4.

I-13. The NRC Staff is requiring LILCO to submit to the Staff by

" March or April, 1983," a list of any equipment at the Shoreham plant

which must comply with 10 C.F.R. 9 50.49(b)(2). Tr. 19,508 (Noonan).

The Staff will review the list and determine whether or not to perform an

audit review or a full review of each item on the list for qualification

status. Tr. 19,510-11 (Noonan). In accordance with the rule, full

qualification will have to be achieved for any items on the list. Kennedy

and Noonan, ff. Tr. 19,311, at 4.

I-14. The design philosophy at Shoreham was to preclude the exist-

ence of nonsafety-related equipment whose failure could prevent satisfac-

tory accomplishment of specified safety functions by safety-related

equipment. Any equipment that would otherwise fall into this category

has either been classified as safety-related or been suitably isolated

from safety circ.uits. Kascsak et al. , ff. Tr.19,305, at 21-22. LILCO

therefore believes preliminarily, subject to forthcoming review, that the

design process which precludes interactions between safety and non-safety
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systems eliminates the need for identifying equipment in the catagory

described in Section 50.49(b)(2). Tr. 19,650 (Kascsak).

I-15. Staff witness Noonan testified that typically for newer plants,

equipment of the type defined in section (b)(2) of the rule is classified

as safety-related. He stated that one of the reasons for inclusion of

category (b)(2) in the final environmental qualification rule was that

older plants may not have included equipment of this type in their clas-

sification of safety-related equipment and therefore it would not other-

wise be required to be qualified. Tr. 19,642-43 (Noonan). Mr. Noonan

agreed in theory that the design philosophy of a newer plant such as

Shoreham could take care of the (b)(2) equipment by classification as

Class 1E. Tr. 19,643 (Noonan).

I-16. The Staff believes that compliance with the guidance of Regula-

tory Guide 1.75, " Physical Independence of Electric Systems," will largely

account for the lack of equipment that falls within the (b)(2) category.

Kennedy and Noonan, ff. Tr. 19,311, at 4. This compliance would mean that

the failure of nonsafety-related equipment "would not impact safety func-

tions or prevent the accomplishment of safety functions." Tr. 19,566-67

(Kennedy). If the failure of a nonsafety-related item of equipment would

not impact safety functions or prevernt the accomplishment of safety func-

tions, it does not need to be environmentally qualified. Tr. 19,566

(Kennedy). Accordingly, synergistic effects of failure of such nonsafety-

related equipment need not be considered. Tr. 19,566 (Kennedy), 19,570

(Kennedy, Gleason).

- -______-_____ __ _ _-_ _ _ _ _ _ _ _ _ - _ .
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I-17. The Staff has not yet determined its criteria for performing

a review of the scope of the LILCO submitted list of Section 50.49(b)(2)

equipment. 'At the time of the hearing the rule was so new that the Staff

was just beginning discussions on implementing the provision. Tr. 19,509

(Kennedy); Tr. 19,518-20 (Noonan). However, the Staff did know that it

will not generate its own generic list of subsection (b)(2) equipment.

Tr. 19,576 (Noonan). According to the Staff, the plant-specific nature

of the eq'uipment classification would make such a list impractical.

Tr. 19,509-510 (Kennedy); Tr. 19,643-44 (Noonan). The Staff witnesses

had not reviewed an EG&G Idaho draft report on quality assurance cate-

gories, and could not comment on its relevance to the (b)(2) category.

Tr. 19,618-19 (Noonan).

!

I-18. In his prefiled testimony, Suffolk County witness Minor

stated, "In addition, LILCO must document that its EQ program has-taken

into account all equipment the failure of which could mislead the operator."

Minor, ff. Tr. 19,665, at 6.

I-19. 10 C.F.R. 9 50.49(i)(5) requires that justifications for
7

interim operation consider the potential for misleading information to

the operator as a result.of failure of equipment under the accident

environment resulting from a design basis event. Board Ex. 3

(48 Fed. Reg. 2729, 2724). Suffolk County witness Minor infers it "as

i
being a subpart of (b)(2) also." Tr. 19,669 (Minor); Minor, ff.

Tr. 19,665, at 6.
i

L
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I-20. Suffolk County witness Minor indicated that he did not believe

that equipment whose failure could provide " misleading information" to

the operator had been given " systematic consideration." Tr. 19,689

(Minor). He believed that the following nonsafety-related equipment

should be reviewed to determine wheth,er to include it in the EQ program:

offgas system, emergency lighting equipment, emergency communications

equipment, some Regulatory Guide 1.97 equipment, the feedwater and

condensate system and the remote shutdown panel. Tr.19,685 (Minor).

I-21. During cross-examination Mr. Minor agreed that for the offgas

system, the emergency communications system and the feedwater and conden-

sate. system there is either redundant, serial or diverse instrumentation to

'

verify plant status. Tr. 19,690-95 (Minor). For the emergency lighting

i system, Mr. Minor conceded that the lighting concern would only be one of

a secondary effect on operations in areas outside the control room. He

did not'know if LILCO had considered aspects of this system regarding its

potential for misleading the operator. Tr. 19,692 (Minor). When ques-

tioned about the Reg. Guide 1.97 equipment which has not been included,

Mr. Minor had not made a "one-for-one comparison" of all such equipment

that was included or excluded by LILCO. Tr. 19,694 (Minor). With regard

to the remote shutdown panel, it was uncovered that Mr. Minor's concern

was not that the panel itself needs to be qualified, but that the equip-

ment supplying data to the panel does. Tr. 19,688-(Minor). Mr. Minor
.

had not thought of a measurement which would identify this interaction.

Tr. 19,695-96 (Minor).

- - _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - _ _ _ - - _ --__ ___ _.



-448-

3. POST-ACCIDENT MONITORING EQUIPMENT

I-22. Section 50.49(b)(3) of the Final Rule provides that "[c]ertain

post-accident monitoring equipment" shall be included in the environmental

qualification program. It notes that, "[s]pecific guidance concerning

the types of variables to be monitored is provided in Revision 2 of

Regulatory Guide 1.97, ' Instrumentation for Light-Water Cooled Nuclear

Power Plants to Assess Plant and Environs Conditions During and Following

an Accident.'" 10.C.F.R. S 50.49(b)(3) & n.4; Board Ex. 3, at 2733.

1-23. LILCO explained that, in regard to some of the eleven items

raised in contentions by SC and SOC, it either has or is in the process

of complying with Regulatory Guide 1.97. In other instances, where

instrumentation has been identified to have marginal benefit, or is not

feasible to install, LILCO has stated that its purpose will be met by

instrumentation other than that specified in.the Regulatory Guide.
~

Rigert, ff. Tr. 9455, at 4.

.

I-24. The effective justification for interim operation is provided

by the basis for SECY-82-111 which establishes in general that pre-fuel

load installation of.the Reg. Guide 1.97 equipment is not necessary.

Tr. 19,524 (Kennedy).

I-25. LILCO stated that equipment that is not required to be in

place for fuel load, based on the requirement of Reg. Guide 1.97, is not



|

h
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in the qualification program because it has not been defined. Tr. 19,527

(Kascsak).,

I-26. As Revision 2 to the Reg. Guide is implemented in accordance

with SECY-82-111, additional items of equipment will be qualified. The

j Staff will review the qualification of the equipment at that time. Kennedy

and Noonan, ff. Tr. 19,311, at 4.

- 4. JUSTIFICATIONS FOR INTERIM OPERATION

I-27. The Staff performed audits of LILCO's qualification documenta-

tion and installed electrical equipment on April 26-30 and June 2-3, 1982.

In total, approximately.20 percent of the qualification data packages were
' audited. Kennedy and Noonan, ff. Tr. 19,311, Attachment 3 at 1-3. This

:means that 20 percent of the equipment types as well as 20 percent of the

total equipment was reviewed. Tr. 19,394-96 (Kennedy). At the end
'

of the audit, 50 of the 131 data packages for Shoreham were considered to

; be complete and indicated full qualification of the equipment. This left
|

(. 81 packages where further qualification information was required. Kennedy

and Noonan, ff. Tr.-19,311, Attachment 3 at Appendix B'and C.

t-

I-28. _For the 81 types of equipment which were not qualified at the

' time of the audits, further testing or analyses may be conducted by LILCO

to attempt to achieve full qualification. Otherwise the equipment must:

! be modified to achieve qualification or replaced with better qualified

equipment. Kascsak et al., ff. Tr. 19,305, at 19. LILCO reported that
,

n
. . .



o

-450-

between the time of the Staff audits and the hearing, full qualification

for approximately 30 percent of the 81 types of equipment had been achieved.

Tr. 19,556 (Kascsak). The Staff would require by license condition that

full qualification of all 81 items be achieved by startup after the first

refueling outage. Kennedy and Noonan, ff. Tr. 19,311, Attachment 3, at

1-13.

I-29. With respect to the 81 deficient qualification packages,

LILCO's compliance with the license condition requiring full qualifica-

tion of those packages will be monitored by the Staff's regional and

resident inspection program. Tr. 19,463-64 (Noonen).

I-30. Questions arose concerning (i) administrative controls,

(ii) wiring qualifications, and (iii) failure modes (as specified in

Findings I-31, 32 and 33, infra.).

One basis for justification for interim operation is theI-31.

" limited use of administrative controls over equipment that has not been

demonstrated to be fully qualified." 10 C.F.R. S 50.49(i)(3); Kennedy.
'

and Noonan, ff. Tr. 19,311, Attachment 4,lat 3-2. Approximately ten

percent of the interim justifications (less than five percent of the

total items in the EQ program) rely on use of administrative controls.

Tr. 19,556-57 (Kascsak). Tiie administrative controls are explicitly

identified in the justifications. Tr. 19,628 (Kascsak).

j
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I-32. In certain instances where an instrument may not have been

fully qualified, wiring modifications were proposed to bypass the instru-

ment so that its failure would not preclude the safe operation of its

associated system. Tr. 19,485 (Shosho). An example is the temperature

control valves in the reactor building standby ventilation system. The

valves' operators were disabled so that they would maintain a full open

position ensuring the necessary cooling. Tr. 19,486 (Shosho). The wiring

modifications never resulted in the elimination of any safety function.

Tr. 19,487 (Shosho).

I-33. A pair of justifications for interim operation, one for ion

chambers in the main steam tunnel and the other for refueling level moni-

tors, were the subject of questioning by Suffolk County. SC Ex. 114;

Tr. 19,603-08, 19,614-15 (Letsche, Kennedy). For the ion chamber two

failures modes were considered in the interim justifications, but three

were considered for the refueling level monitors. SC Ex. 114; Tr. 19,640

(Najuch). Suffolk County questioned whether a third failure mode -- a

mid-scale failure -- should also have been analyzed for the ion chamber.

Tr. 19,608 (Letsche). LILCO witness Najuch explained that a failure of

the ion chambers could result in either an open or short circuit -- there

is no failure mode determined to be an intermediate range. A failure of

refueling level monitors, on the other hand, in addition to an open or

short circuit, could result in a pulse type signal. Tr. 19,640-41

(Najuch).

- --__- _ __--_____ -_ - - _ _ _ _ _ _ - _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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I-34. In accordance with the terms of 10 C.F.R. 6 50.49(i), LILCO is

required to provide justifications for interim operation (JI0s) for all

components for which full qualification will not be achieved prior to

initial plant startup. Tr. 19,460 (Kennedy); Tr. 19,465-66 (Noonan).

LILCO has submitted JI0s. Kascsak g al., ff. Tr. 19,305, at 20. Staff

witness Kennedy reviewed 100 percent of those JI0s and chose a " difficult"

20 percent for detailed review. Tr. 19,468 (Kennedy). The Staff found

several deficiencies in the LILCO JI0s and documented these deficiencies

in the December 29, 1982 SER input. LILCO will have to correct the defi-

ciencies in the JI0s (or fully qualify the equipment) prior to fuel load.

Tr. 19,470 (Noonan); Kennedy and Noonan, ff. Tr. 19,311, Attachment 4,

at 3-2 and 3-3.

I-35. There were several outstanding items regarding justification
a

for interim operation which were subjects for cross-examination. Some

of these items had been resolved with the Staff at the time of the hearing

on this issue, but not yet resolved officially on the docket. Tr. 19,484

(Kennedy). One outstanding item dealt with the period of interim' opera-
4

tion of the fuel pool circulating pump. This period has subsequently

been established. Interim operation will be permitted until the firsti

refueling outage because the pump will not be required to operate until.

there is spent fuel. Tr. 19,486 (Shosho). 'In addition, the NRC Staff

required LILCO to submit certain diagrams so that the Staff could determine

whether safety-related equipment would be impacted by equipment failures.

The diagrams have been reviewed by the Staff and the questions have been

resolved. Tr. 19,484 (Kennedy). |

*
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I-36. A final area of concern dealt with handbook temperature

ratings for materials. Staff witness Kennedy stated that for most, if

not all, of the materials in question, he would ordinarily talk to the

manufacturer to determine its precise temperature rating. Tr. 19,491-92

(Kennedy). Many of the specific items referred to have passed qualifica-

tion testing so that the temperature ratings used in the justifications

for interim operation have been verified. Tr. 19,493-94 (Shosho).

In the supplement to the SER, the Staff requested certain additional

information related to interim justifications so it could complete its

review. Kennedy and Noonan, ff. Tr. 19,311, Attachment 4, at 3-2 to 3-3.

LILCO has submitted the necessary information. SNRC-838 (February 18,

1983).

5. AGING

I-37. 10C.F.R.S50.49providesthatequipmentqualifiedinaccord-

ance with NUREG-0588 requirements need not be requalified. 10 C.F.R.

6 50.49(k); Board Ex. 3, at 2734.

I-38. The requirements for aging are described in NUREG-0588 in two

categories. Category I requirements are based on IEEE STD 323-1974,
t

"IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power Gener-

ating Stations." Category II requirements are based on IEEE STD 323-1971.

Regulatory Guide 1.89, which adopted IEEE STD 323-1974 in most respects,

applied to plants whose construction permit safety evaluation reports

,

-_ _______________m__.__ . . _ _ _ _ _ _ _ _ _ _ _ _ _ __ -__ _ _ _ . . _ _ _ _ _ __m.
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were issued after July 1974. Shoreham's CP was issued before that date.

By Commission Memorandum and Order CLI-80-21, 11 NRC 707 (1980), Shoreham

is required to meet the NUREG-0588 Category II requirements for equipment

purchased through May 23, 1980, and to meet Category I requirements for

equipment acquired after that date unless sound reasons are shown to the

contrary. Kascsak et al., ff. Tr. 19,305, at 12. See also 48 Fed.

Reg. 2729 (January 21, 1983). These requirements are now codified in

10 C.F.R. 6 50.49. Kennedy and Noonan, ff. Tr.19,311, at 5 and Attach-

ment 3, 9 3.11.3.2.1.

I-39. The aging requirements refer to the degradation of the equip-

ment due to normal environmental conditions during the equipment service

life. Kascsak et al., ff. Tr. 19,305, at 11. NUREG-0588 does not. refer

to the rapid aging degradation during an accident. This degradation is

considered as part of the accident testing and analysis part of the

qualification program and not as part of the aging consideration.

Tr. 19,619-20 (Gleason).

I-40. The aging effects considered in the Shoreham qualification

program are time / temperature (thermal), radiation, and cyclic, where

applicable. Kascsak et al., ff. Tr. 19,305, at 13. These effects are

considered through test or analysis. Id. at 13-15. LILCO's use of type-

Id.testing and assessment conforms to the requirements of NUREG-0588.

at 15.

1

. _ . - _ _ . . _ _ - _ - _ . . _ _ - _ - _ . _ - _ . _ . _ - - _ _ _ . - _ _ . -
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I-41. LILCO has used Category I methodology specified in Sec-

tion 4(4) of NUREG-0588 to establish a qualified life for all qualified

equipment. Kennedy and Noonan, ff. Tr. 19,311, at 5. Although not all

of LILCO's qualification program exceeds the Category II requirements,

at least the use of this methodology from Section 4(4) does exceed Cate-

gory II requirements. Tr. 19,620-21 (Kennedy, Gleason). The Staff has

found that all of LILCO's qualification methodology meets at least the

minimum requirements. Kennedy and Noonan, ff. Tr. 19,311, at 5.

I-42. In addition to establishing a qualified life for each quali-

fled equipment type, LILCO is required to develop a plan for surveillance

and maintenance to ensure that equipment will not degrade sooner than

predicted. The program will utilize failure history data from LERs,

plant operating experience, manufacturer's recommendations and pertinent

information in the central files. The Staff had reviewed LILCO's plan

and found it acceptable. The procedures are required to be imples.ented,

prior to exceeding low power operation. Kennedy and Noonan, ff. 1

Tr. 19,311, Attachment 3, 9 3.11.3.3.5.

i

_ _ _ _ _ _ _ _. _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ __ _ _ . . _ . _ _ . _ . _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ ._ _ _ _ _ _ _ _
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III-J. SYSTEMS INTERACTION AND SAFETY CLASSIFICATION

(SC/ SOC 78 and SOC 19(b))

J-1. Suffolk County (SC) and the Shoreham Opponents Coalition (SOC)

contend as follows:

LILCO and the Staff have not applied an adequate methodology
to Shoreham to analyze the reliability of systems, taking
into account systems interactions and the classification and
qualification of systems important to safety, to determine
which sequences of accidents should be considered within the
design basis of the plant, and if so, whether the design basis
of-the plant in fact adequately protects against every such
sequence. In particular, proper systematic methodology such
as the fault-tree and event tree logic approach of the IREP
program or a systematic failure modes and effect analysis has
not been applied to Shoreham. Absent such a methodological
approach to defining the importance to safety of each piece
of equipment, it is not possible to identify the items to
which General Design Criteria 1, 2, 3, 4, 10, 13, 21, 22, 23,
24, 29, 35, 37 apply, and thus it is not possible to demon-
strate compliance with these criteria.

This contention, which was a restatement of three pairs of contentions

originally submitted by SC and SOC, was found to fairly restate the con-

tentions to the extent they were deemed admissible. Also, we found that

such a contention would be a general inquiry into the methodology used by

LILCO and the Staff to determine whether there is reasonable assurance that

the Shoreham design adequately protects (the public) from credible acci-

dents. Memorandum and Order, LBP-82-19, 15 NRC 601,'611'(March 15, 1982).

To rule on this contention, the Board has to make findings with

respect to each of its constituent parts. While many of the parts are
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interrelated, we approach the overall question at the outset by treating

the parts individually. For the purpose of organizing our findings, we

pose the following questions as defining the parts of the contention

which need to be addressed.

1. QUESTIONS TO BE ADDRESSED

a. Have LILCO and the Staff taken into account systems interaction

in their analysis of the reliability of systems to detern;ine whether there

is reasonable assurance that the Shoreham design adequately protects (the

public) from credible accidents?

b. Have LILCO and the Staff taken into account classification and

qualification of systems important to safety in their analysis of the

reliability of systems to determine whether there is reasonable assurance

that the Shoreham design adequately protects (the public) from credible

accidents?

c. Have LILCO and the Staff determined which sequences of accidents

should be considered within the design basis of the plant?

d. Have these determinations of sequences of accidents taken into

account systems interactions?

e. Have these determinations of sequences of accidents taken into

account classification and qualification of systems important to safety?

i

i

_ _ __ _ - _ _ ___ . . _ _ _ _ _ _ _ _ _ _ _ . _ ___ , ._
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f. Have LILCO and the Staff determined whether the design basis of

f
the plant adequately protects against every such sequence (determined as

!

i defined by c., above)?
!

Have LILCO and the Staff taken into account systems interactionsg.

in the determination of the adequacy of protection of the design basis?

h. Have LILCO and the St3ff taken into account classification and

qualification of systems important to safety in the determination of the

adequacy of protection of the design basis?

i. - Have LILCO and the Staff applied proper. systematic methodology

such as the f ault tree and event tree logic approach of the IREP program

to analyze the reliability of systems to determine whether there is reason-

able assurance that the Shoreham design adequately protects (the public)

from credible accidents?

j. Have LILCO and the Staff applied proper systematic methodology

such as a systematic failure modes and effect analysis to analyze the

reliability of systems to determine whether there is reasonable assurance

that the Shoreham design adequately protects (the public) from credible

accidents?

k. Absent a methodological approach taking into account systems

interaction and classification and qualification of systems important to

,

'

-
- _ - - - _ _ _ _ _ _ _ _ , _ _ _
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safety and applying proper systematic methodology such as the fault tree

and event tree logic approach of the IREP program or a systematic failure

modes and effects analysis, to define the importance to safety of each

piece of equipment, is it possible to identify the items to which General

Design Criteria 1, 2, 3, 4, 10, 13, 21, 22, 23, 24, 29, 35, and 37 apply

and to demonstrate compliance with these criteria?

J-2. Intervenors decided and were permitted to combine their case

on SOC Contention 19(b) with that on Contention 78. SOC Contention 19(b)

reads in full as follows:

50C contends that the NRC Staff has not required LILCO to
incorporate measures to assure that Shoreham conforms with
the standards or goals of safety criteria contained in recent
regulatory guides. As a result, the Staff has not required
that Shoreham structures, systems and components be backfit
as required by 10 C.F.R. S 50.55a, S 50.57, and S 50.109 with
regard to:

Regulatory Guides 1.26 and 1.29. -- LILCO's general list
of quality group and seismic design classifications listed
in FSAR Table 3.2.1-1 is not in compliance with 10 C.F.R.
Part 50, Appendix A, Criteria 1 and 2, 10 C.F.R. S 50.55a,
and 10 C.F.R. Part 100, Appendix A in that:

(1) The quality group classifications contained in FSAR
Table 3.2.1-1 do not comply with the regulatory
position of Revision 3 of Regulatory Guide 1.26 for
safety-related components containing water, steam
or radioactive materials;

(2) The seismic design classifications contained in
FSAR Table 3.2.1-1 do not comply with the regula-
tory position of Revision 3 of Regulatory Guide
1.29 with regard to control room habitability and
radioactive waste systems;

(3) LILCO has not revised the FSAR Table 3.2.1-1 to
expand the list of safety-related equipment as

. _ - _
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reflected in NUREG-0737 and as a result of the NRC
Staff review of the Q-list as set forth in Supple-
ment 1 of the SER on page 17-1; and

| (4) LILCO's list of safety related equipment contained
| in FSAR Table 3.2.1-1 does not include equipment
! upon which the plant operators will rely in response

to accidents outlined in the Shoreham emergency
operating procedures.,

!
|

J-3. Hearings on Contentien 78 (and SOC Contention 19(b)) were held

on May 4-7, 1982, June 15-18, 1982, June 22-25, 1982, July 6-9, 1982,

July 13-16, 1982, and July 21-22, 1982. Intervenors, LILCO and the Staff

each presented a panel of witnesses; a total of twenty witnesses were
,

I heard by the Board during those twenty-two hearing days. Additional

; hearings, after the record was reopened, were held on April 5-8, 1983.

Fourteen witnesses appeared during this period.
:

J-4. Intervenor's case on Contention 78 consisted of the testimony

of a panel of four witnesses: Gregory C. Minor, Richard B. Hubbard,

Marc W. Goldsmith, and Susan J. Harwood. Mr. Minor and Mr. Hubbard are

vice presidents of MHB_ Technical Associates, an engineering and consultant

firm. Both Mr. Minor and Mr. Hubbard are engineers with experience in

the nuclear industry at General Electric. Mr. Goldsmith and Ms. Harwood

are the president and a research engineer, respectively, of Energy Research

Group, Inc., an energy consulting firm. Both Mr. Goldsmith and Ms. Harwood
.

are nuclear engineers. Minor et al., ff. Tr. 1113, at attached professional

qualifications.40

40LILC0 moved unsuccessfully to strike portions of the SC/ SOC testimony.
..Tr. 1017.
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J-5. Only LILCO and the NRC Staff submitted testimony on S0C 19(b),

but some of the issues in the contention were addressed in the SC/ SOC 78

testimony. LILCO presented a panel of nine witnesses on Contention 78.

Robert M. Kascsak is the Nuclear Systems Engineering Division Manager at

LILCO. Mr. Kascsaks' education and experience are in the areas of mechan-

ical and nuclear engineering. George F. Dawe, George Garabedian, and

Paul W. Rigelhaupt are from Stone & Webster Engineering Corporation ("SWEC"

or "S&W"), the architect-engineer for Shoreham. Mr. Dawe, SWEC's Super-

visor of Project Licensing for Shoreham, has over 15 years experience in

the nuclear power field and demonstrated extensive knowledge of and famil-

iarity with the Shoreham plant. Mr. Garabedian, a Senior Power Engineer,

also has been involved for several years with the Shoreham project.

Mr. Rigelhaupt, an Assistant Engineering Manager at Stone & Webster, has

lengthy experience in chemical and nuclear engineering. David J. Robare

and Pio W. Ianni are employees of General Electric Company, the nuclear

steam supply system vendor for Shoreham. Mr. Robare, the Manager of BWR

4/5 Projects Licensing, has been responsible for the licensing of Shoreham

for GE since 1975. Mr. Ianni, the Manager of Nuclear Systems Performance

Enginee-ing, has been employed by GE since 1951 and is presently respon-

sible for directing overall BWR performance evaluations. Paul J. McGuire,

a consultant to LILCO from United Energy Services Corporation, has been

a certified senior reactor operator and Plant Manager at Pilgrim Station.

Edward T. Burns, from Science Applications Inc. ("SAI"), is the lead

- _ ______-__- _ _ _ _ _ - _ _ _ -.
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|

analyst for the Shoreham probabilistic risk assessment ("PRA") study.

| Dr. Burns has extensive experience in engineering analysis and logic

model construction for BWR PRA work. Finally, Vojin Joksimovich of NUS

Corporation is a member of the peer review group for the Shoreham PRA;

; Dr. Joksimovich is a nuclear engineer with many years of experience in

nuclear power risk assessment techniques. Burns et al. , ff. Tr. 4346.41

A tenth witness, Mr. William J. Roths of General Electric, also appeared

on behalf of Applicant. See Tr. 4563 (Professional Qualifications of

William J. Roths).

J-6. The Staff's panel on Contention 78 originally consisted of six

witnesses, and a seventh was later added. Themis P. Speis was, at the

time of testimony, Assistant Director for Reactor Safety in the Division

of Systems Integration;42 much of the review for Shoreham was completed

under the supervision of Dr. Spels. Walter P. Haass was, at the time of

the testimony, Branch Chief of the Quality Assurance Branch,48 and has

i had oversight responsibilities for portions of the Shoreham review.

Marvin W. Hodges is a Section Leader in the Reactor Systems Branch;

Mr. Hodges conducted and supervised portions of the Shoreham review.

|

41SC moved unsuccessfully to strike portions of LILCO's testimony. LILCO
agreed to strike certain portions of its testimony and the balance of
the SC motion was denied. Tr. 4330.

42Dr. Spels has since been named Director of the Division of Safety
Technology, Office of Nuclear Reactor Regulation.

43In a recent reorganization, the Quality Assurance Branch was moved from
the Office of Nuclear Reactor Regulation to the Office of Inspection
and Enforcement; Mr. Haass is now Deputy Branch Chief of the Quality
Assurance Branch in the Division of Quality Assurance, Safeguards and
Inspection Programs.

!

!
!

;

>
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C. E. Rossi is a Section Leader in the Instrumentation and Control Systems*

Branch; Dr. Rossi was also responsible for supervising portions of the

Shoreham review. James H. Conran, Sr. is a Principal Systems Engineer in

the Systems Interaction Section, Reliability and Risk Assessment Branch;

Mr. Conran is knowledgeable on the subjects of safety classification

terminology and the Staff's systems interaction program. Robert Kirkwood

is a Principal Mechanical Engineer in the Mechanical Engineering Branch,

and had responsibility for the review of the classification of the

safety-related structures, systems and components at Shoreham except for

electrical items. Speis, et al., ff. Tr. 6357. The Staff filed rebuttal

testimony through Mr. Conran on an issue relating to safety classification

terminology. Conran, ff. Tr. 6368.44 Ashok C. Thadant was added to the

panel after testimony had begun. Mr. Thadani, Branch Chief of the Relia-

bility and Risk Assessment Branch, addressed questions which the Board

had raised concerning PRA and systems interaction issues. See Tr. 6453

(Professional Qualifications of Ashok C. Thadani).

J-7. After the close of the record on Contention 78, on January 25,

1983, Staff counsel informed the Board and parties by letter that

Mr. Conran sought to modify some of his testimony since he could no

longer support some aspects of the testimony previously given by him.

Mr. Conran prepared a written statement of his present views which was

44LILCO moved to strike portions of the NRC Staff's rebuttal testimony.
The Staff agreed to strike certain portions of the testimony. The Staff
and the County also agreed that certain other portions would be deleted.
Tr. 6366-67.

___ _ _ _ _ _ _ _ - _ _ _ _ . - _ _ -
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provided to the Board and parties on February 8.45 The Board then directed

that the parties file statements of their views on the Conran submittal,

particularly as to the need for the reopening of the record for receipt

and cross-examination of the Conran submittal and for additional testimony

by any party.

J-8. Both the Staff and the County favored reopening the record;

LILCO opposed such a step. After considering the arguments of the par-

ties, the Board decided on February 24 that the record on Contention 78

should be reopened to receive Mr. Conran's statement in evidence and

also to hear such testimony as was necessary in light of Mr. Conran's new

testimony. The Board established a schedule for the filing of additional

prefiled testimony and for further hearings. Supplemental Staff testimony

was filed on March 10, 1983, by a panel consisting of: Roger J. Mattson,

Director of the Division of Systems Integration; Richard H. Vollmer, Direc- I

tor of the Division of Engineering; Charles E. Rossi and Ashok C. Thadani,

two previous Staff witriesses on the contention, as noted above; and

Franklin D. Coffman, Jr. , Section Leader in the Systems Interaction Section

of the Reliability and Risk Assessment Branch. The County filed supplemen-

tal testimony on March 25, 1983 by a panel consisting of Messrs. Goldsmith,

Minor, and Hubbard, all of whom had testified previous |y. LILCO did not

offer additional testimony.

45The February 8,1983 statement was provided in unexecuted affidavit form.
On February 9,1983, an executed version of the affidavit was distributed
by the Staff.
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J-9. Additional hearing sessions were held on April 5-8, 1983.

Mr. Conran's submittal and the prefiled supplemental testimony of the

Staff and the County were received in evidence and cross-examination and

Board questioning were conducted. On the afternoon of April 7, 1983,
-

after having heard the oral testimony of Mr. Conran and the staff wit-

nesses, the Board asked the Applicant to provide additional oral testi-

mpny*on certain aspects of the controversy. On April 8, additional

testimony was given by a LILCO panel consisting of: Millard S. Pollock,

Vice-President - Nuclear LILC0; James Rivello, Shoreham Plant Manager

of LILC0; William J. Museler, LILCO's Director, Office of Nuclear;

George F. Dawe, the Supervisor of Project Licensing for SWEC who had

testified previously in this contention; and Brian McCaffrey, LILCO's

Manager of Nuclear Compliance and Safety.

2. QUESTION a.

Have LILCO and the Staff taken into account systems interactions in

their analysis of the reliability of systems to determine whether there

is reasonable assurance that the Shoreham design adequately protects (the

public) from credible accidents?

a). Definition of " Systems Interaction"

J-10. During the litigation of Contention 78, several definitions

[ of adverse systems interactions were suggested by the witnesses. " Systems

interaction" or " interactions" has become a buzz word meaning different,

:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ - . _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _
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things to different people and in the process confusing practically

| everybody. Burns et al., ff. Tr. 4346, at 69. Suffolk County witnesses

i defined an adverse systems interaction as "an event or sequence of events
I which causes two or more components to fail to perform their functions, or

.

to perform the functions in a degraded manner, thus increasing the likeli-

hood of an undesired event." Goldsmith et al., ff. Tr. 1114, at 11.

.

J-11. The Suffolk County witnesses stated that in their testimony

the " systems interaction issue" encompassed three related deficiencies

in accident and safety analysis: (1) the lack of systems interaction

analysis; (2) the lack of multiple or common-cause failure analysis; and

(3) the tendency of the single failure criterion to exclude a large number

of potential accident-causing events. Id. at 52.

J-12. One LILCO witness stated that systems interactions are a sub-

set of dependent failures whereby one system or component interacts with

a second system or component in such a way that it may affect the function

of the second system or component. Tr. 5018-19 (Kascsak). Systems inter-

action is a subset of dependent failures (common mode or common cause).

Burns et al., ff. Tr. 4346, at 71. The LILCO witnesses also identified

three general categories of systems interactions:

Functionally coupled systems interactions result either from the

sharing of components between systems or through physical connec-

tions between systems including electrical, hydraulic, pneumatic,

and mechanical.
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Spatially coupled systems interactions result from the proximity

of systems to one another within the plant . . . . Inherent to

a spatial coupling is the concept of spatial domain. Typical

spatial couplings involve water, steam, fire, explosion,

radiation, or pipe whip . . . .

Human coupled systems interactions are special since the opera-

tors could influence all systems in the plant . Systems...

interaction review will assume the operator follows procedures

when interacting among systems and the procedure is correct.

The focus is a fault within one system that induces the operator

to influence another, otherwise independent system in the unsafe

direction . . . Id. 93-94.

J-13. Dependent failures are adequately defined in the NRC Staff's

(Probabilistic Risk Assessment) PRA Procedures Guide employing the classi-

fication displayed in Attachment 5 (to LILCO's prefiled testimony).48 Id.
>

at 71.

J-14. Dependent failures are classified as follows:

Common-cause initiating events

Intersystem dependencies

Functional dependencies
,

46$ection 3.7.2 of the PRA Procedures Guide has subsequently been issued
in NUREG/CR-2300 with virtually identical language.

.

-_._.m__-.____.m___._. _ _ _ _ _ _ _ _ - _ _ _m_____.__.__ _ _ . _ _ _ _ __ _ _ . _ _ _ _ _ . _ . _ _ . - _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Physical interactions

Human-interaction dependencies

Intercomponent dependencies

Id. at Attachment 5.

J-15. The general concern involved in the systems interaction issue

is the possibility of one reactor plant system acting on one or more other

systems in a way not consciously intended by design so as to adversely

affect the safety of the plant. Speis et al. , ff. Tr. 6357, at 34.

b). Objectives of Systems Interaction Analysis

J-16. The specific objective of a systems interaction analysis is

to provide assuance that the independent functioning of safety systems

is not jeopardized by preconditions in the plant design (particularly

dependencies hidden in supporting and interfacing systems) that cause

faults to be dependent. Id. at 34-35.

J-17. Methodologies such as PRA, failure modes and effects analysis,

systems interaction analyses or dependency analyses have been used in

some cases to look for weak points in plant systems designs or to evaluate

the risk of particular event sequences. They have been_used to identify

failure modes and the need for equipment changes, increased surveillance,

additional testing, and improved procedures to reduce the risk of particu-

lar event sequences. Id. at 31-32.
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J-18. Unresolved Safety Issue A-17 is entitled simply " Systems

Interactions in Nuclear Power Plants." Tr. 6485 (Conran). The purpose

of Task A-17 is "to confirm that present review procedures and safety

criteria provide an acceptable level of redundancy and independence for

systems required for safety by evaluating the potential for undesirable

interactions between and among systems." Staff Ex. 2A, at B-10.

J-19. Unresolved Safety Issue A-47, " Safety Implication of Control

Systems," is considered by the Staff to be a specific subset of the sys-

tems interaction problem which deserves special consideration. Tr. 6485

(Conran).

c). Requirements for Systems Interaction Analysis

i

J-20. Current licensing requirements are founded on the principle

of " defense-in-depth." Staff Ex. 2A, at B-9. Adequate safety depends on

this defense-in-depth concept. Speis et al. , ff. Tr. 6357, at 18.

J-21. The first level of protection is provided by designing the

plant for safe and reliable normal operation and with tolerance for system

malfunctions. Criteria and requirements applied to the structures, sys-

tems, and components needed for normal operation are found in the General

Design Criteria and in regulatory guidance documents such as the NRC

Staff's Standard Review Plan and RegJiatory Guides. Id. at 18-19.

_ _ _ _ _ - _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _
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J-22. The second level of protection assumes that incidents will

occur in spite of care in design, construction, and operation. It

requires the provision of systems to detect incipient failure and to shut

down the plant so as to prevent or minimize damage when such incidents

| occur. Id. at 19.

|
! J-23. The third level of protection assumes the occurrence of

damaging accidents. It requires the provision of safety systems to

limit or control the consequences of hypothetical accidents (e a , loss

of coolant accidents). In the design of these safety systems the Staff

requires the assumption of a large fission product release, per 10 C.F.R.

Part 100, Reactor Site Criteria, where some protective systems are

assumed to degrade or fail simultaneously with the accident they are

I intended to control. Id. at 19.

J-24. Safety-related structures, systems, and components are those

necessary to assure the required safety functions, i.e., (1) the integrity

of the reactor coolant pressure boundary; (2) the capability to shut down

the. reactor and maintain it in a safe shutdown condition; or (3) the capa-

bility to prevent or mitigate the consequences of accidents which could

result in potential offsite exposures comparable to the guideline expo-

sures of 10 C.F.R. Part 100. Id. at 6.

J-25. The systems interaction issue, as defined by the Suffolk
|

County witnesses, became particularly significant after the TMI-2 acci-

dent, which involved a series of both dependent and independent failures.

|
|

_ _ _ - _ _ _ _ _ _ - _ - __
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Goldsmith, et al., ff. Tr. 1114, at 52. Indeed, the Kemeny Commission

found that "the accident at THI-2 was a multiple failure accident" and

called upon the NRC Staff: (a) to increase its emphasis on systems

engineering examination of overall plant design and performance, and

(b) to include increased attention to interactions among major systems

and the possibility of multiple failure accidents. Id. at 52-53.

J-26. In addition, following the TMI-2 accident the NRC's Special

Inquiry Group criticized the NRC's safety and accident analysis approach

as inadequate, noting that "one of the obvious lessons" of THI-2 "is the

critical need for overall plant and systems analysis." In addressing

the concentration of engineering design and analysis teams on single spe-

cialized systems, the Special Inquiry Group noted that "there is as much

or more of a chance that safety matters will ' fall in the cracks' between

two or more highly proficient technical groups as there is for a safety

error to be made in any of the specific groups." Id. at 53.

J-27. Actual events at operating reactors have highlighted the

limitations of reliance solely on the traditional NRC's Design Basis

Accident / Standard Review Flan (DBA/SRP) approach to detection and preven-

tion of adverse systems interactions. For example, the THI-2 accident

involved several examples of systems interactions. Similarly, in 1980,

both Crystal River 3 and Browns Ferry 3 suffered systems interaction

events. These plants exhibited the potential for adverse systems inter-

actions despite having been subject to the existing regulatory framework

and SRP (Standard Reaview Plan) consideration. Id. at 62.

<
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J-28. The definition of USI A-17, " Systems Interaction in Nuclear

Power Plants" was issued in May 1978. The frequency and potential impli-

cations of actual events that have adversely affected safety system redun-

! dancy or safety system function prompted the Staff to consider whether

additional systems interaction analysis requirements should be developed

and imposed to examine more fully the question of susceptibility of a

reactor plant system to potential systems interactions. To address these

later questions, the Staff initiated a program several years ago to study

the issue. Speis et al., ff. Tr. 6357, at 36-37.

J-29. The Staff's program on USI A-17 was initiated to confirm that

present review procedures and safety criteria provide an acceptable level

of independence for systems required for safety by evaluating the poten-

tial for the more important undesirable interactions between and among

systems. Progress in this program to date has provided no indication

that present review procedures and criteria do not provide reasonable

assurance with the effects of potential systems interactions on plant

safety will be within the effects on plant safety previously evaluated

(i.e, within the design basis envelope). Mattson et al. , f f. Tr. 20,810,

at 5. (Emphasis in original) and see also, Section III.J.2.a).4).d).i.

J-30. The Staff requires several types of studies of systems inter-

action through its standard review plan. These include, for example,

fire protection and flooding requirements. Tr. 6779 (Thadani).
|

I

,

;

.
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J-31. In the Staff's view, completion of its generic program (on

systems interaction) may provide the basis for making an orderly decision

as to the possible need for additional systems interaction requirements.

In the interim, however, the Staff believes that adequate reasonable

assurance of public health and safety is provided by compliance with cur-

rent requirements and procedures. Speis et al., ff. Tr. 6357, at 36-37;

Mattson et al., ff. Tr. 20,810, at 3-4, 5, 8, 13; Tr. 20,816 (Thadani);

Staff Ex. 2A, at B-9 through B-11; Tr. 7642 (Thadani). This conclusion

is recorded in the SER for Shoreham in the following words.

[5]tudies to date indicate that current review procedures and
criteria supplemented by the application of post-TMI findings
and risk studies provide reasonable assurance that the effects
of potential systems interaction on plant safety will be within
the effects on plant safety previously evaluated.

Staf f Ex. 2A, at B-11; Speis et al. , ff. Tr. 6351, at 41-42; Tr. 20,816-17

(Thadani).

J-32. The same conclusion was expressed in 1982 by the Staff in

response to a recommendation of the ACRS that some additional systems

interaction requirements be imposed immediately on licensee / applicants.

In a February 12, 1982 letter from William J. Dircks, Executive Director

for Operations to Paul Shewson, Chairman of ACRS, Mr. Dircks wrote as

follows:

|
NRR continues in the confidence that current regulatory

| requirements and procedures provide an adequate degree of
public health and safety. (emphasis in original)l

|
|

__a____ -._-.__-__
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Speis et al., ff. Tr. 6357, at 36, 37, 42; Tr. 20,816-17 (Thadani). The
t-

Dircks memorandum reaffirms to the ACRS the Staff's position that compli-

ance with existing requirements provides reasonable assurance that poten-

tial adverse systems interactions present no undue risk to public health

and safety. Tr. 6374-75 (Conran); Tr. 6779 (Thadani); Staff Ex. 2A, at

B-11; Mattson et al., ff. Tr. 20,810, at 3.

J-33. Both Mr. Thadani and Mr. Conran agreed with the statement in

the Dircks memo that additional systems interaction analysis requirements

should not be imposed until the Staff has drawn a conclusion as to the

efficacy of such analyses. Tr. 7509 (Conran, Thadani).

J-34. Intervenors maintain that the methodology embodied in the

design basis analysis is deficient with respect to the identification of

potential systems interactions and the classification of plant structures,

systems and components. Minor et al., ff. Tr. 1113, at 60. They allege

that alternative methods exist which would supplement and improve the

existing design basis analysis approach. Id. at 63. Specifically, Inter-

venors argue that probabilistic risk assessment, various types of depend-

ency analyses, and a review of emergency operating procedures must be

applied in order to demonstrate compliance with the regulations.

J-35.' Intervenors have highlighted particular types of systems

interactions analysis, such as failure modes and effects anaTysis, walk-

downs, and dependency analysis, and have argued that such analyses must
,

!
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be applied on a plant-wide basis for the identification of system inter-

action and the classification of plant structures, systems and components.

Id. at 63-68. No specific regulatory requirement exists, however, for a

plant-wide application of any of these analytical methods. Tr. 1479

(Goldsmith).

J-36. The Staff does not at present have a position on the prefer-

ability of event tree / fault tree methodology as against other methodologies

for the identification of intersystem dependencies. The Staff believes

that it is premature at this time to draw any conclusion in this regard,

as the Staff is pursuing a program to identify the best, most effective

technique. Tr. 6747, 6749, 7536 (Conran, Thadani). Under the Staff's

program, another year or two of development and testing of techniques

should permit identification of the most effective methods and the depth

of analysis required to ensure that important dependencies have not been

missed. Tr. 6627-28 (Thadani).

d). Implementation of Systems Interaction Analysis

J-37. The Suffolk County witnesses-testified that LILCO has not

systematically identified potential systems interactions during the

Shoreham design and construction process. They also testified that the

efforts identified by LILCO as dealing with systems interactions were

sporadic;- that in most cases they were undertaken in response to a

specific NRC request; and that they lacked in-depth, detailed analyses

of the potential for interactions. Goldsmith et al., ff. Tr. 1114, at 64.

_ _ _ _ _ _ _ . _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ . _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - _ _ _ . - _ _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ _ - _ _ - - _ - _ _ - _ _ _ _ - _ - _ - - _ - _ _ _ _ _ _ _ _ _
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J-38. It is the Staff's opinion that there is no single methodology

for identifying systems interactions. Tr. 7140 (Conran). The LILCO and

Suffolk County witnesses agreed that there are a number of techniques

that can be used to identify systems interactions. Tr. 5645 (Burns);

Goldsmith et al., ff. Tr. 1114, at 63. They include failure modes and

effects analyses, systems interaction analyses, dependency analyses,

plant walkdowns, and PRA. Burns et al. , ff. Tr. 4346, at 65, 94-95;

Tr. 6209 (Burns); Tr. 6355 (Conran); Tr. 6466 (Thadani); Goldsmith et

al., ff. Tr. 1114, at 64.

J-39. The various systems interactions techniques have strengths

and weaknesses with respect to their abilities to identify different

types of interactions. Tr. 5645-46 (Burns). The witnesses agreed that

the most effective way of identifying systems interactions is through a

combination of the various techniques. Tr. 5651-52 (Burns); Speis g

al. , ff. Tr. 6357, at 38-39; Goldsmith g al. , ff. Tr.1114, at 68.

J-40. The objective of the Staff's systems interaction program is

to create a coordinated, integrated, overall program to replace the piece-
~

meal approach being followed today. Tr. 7141 (Conran). The Staff's

anticipated full-scope interaction program will include analysis of inter-

connected systems, walkdown studies of nonconnected systems, review of

operating experience, and simulation experience. It would be a much

larger, more comprehensive, and integrated program than now exists.

Tr. 7142 (Conran).
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J-41. The Staff witnesses also testified that it is very possible

that a systematic review of systems interactions would identify structures,

systems, and components (SS&Cs) that would need to be reclassified.

Tr. 6518-19 (Speis). A thorough, systematic study of systems in the

plant could lead to a conclusion that the boundaries between components

classified as safety-related and nonsafety-related should in some way be

changed. Tr. 6521 (Rossi).

J-42. One specific objective of the Staff's systems interaction

effort is to improve upon operating experience by identifying and high-

lighting the kind of interactions that could result in precursors such as

those that have actually occurred. Tr. 7583-84 (Conran).

J-43. The Staff witnesses testified t',at within the existing'regula-

tory framework, the systems interaction concern is addressed by evaluating

plant designs against well established deterministic requirements and cri-

teria embodied in existing regulatory guidance documents (e a , regulatory

guides and the Standard Review Plan (SRP)).47 These requirements are

founded on the principle of defense-in-depth, and they include provisions

for design features such as physical separation and functional independence

of redundant safety systems, as well as other measures that provide

protection against hazards such as pipe ruptures, missiles, seismic events,

fires, and flooding. Spets g al. , ff. Tr. 6357, at 35.
1

47Dr. Speis defines " deterministic" as the use of a system based upon set
criteria rather than probabilistic goals. Tr. 6496 (Speis).
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J-44. Extensive discussion was provided in the Applicant's prefiled

testimony concerning the organization and operation of the nuclear steam

supply system vendor, General Electric, and the architect engineer, Stone

& Webster, and the way in which systems interactions are addressed through-

out the design process. Bur,n et al . , ff. Tr. 4346, at 8-27.

.

J-45. There is a connection between system classification and

systems interactions analyses. The Staff asserted that by classifying

systems as has been done, and clearly identifying those that are safety-

related, adverse interactions can be avoided. We agree with this asser-

tion to the extent that it is implicit that adverse interactions refers

to those that lead to unacceptable consequences to public health and

safety. Although the NRC staff's program to develop alternate methods

for systems interactions analyses is incomplete, work completed to date

has not identifed anything requiring reclassification as a result of

systems interaction effects. In other words, in the Denton Memorandum

(SC Ex. 1) terminology, there has been no required reclassification from

not important to safety to important to safety. Tr. 6518-20 (Rossi, Speis),

6642-44 (Thadani).

J-46. General Electric has a philosophy it calls " design discipline"

to assure the safe and reliable operation of its products and services.

Documented practices and procedures incorporate measures to assure that

design activities, instructions and procedures, document control, pur-

chasing, material control, process control and inspection activities are

-carried out in a planned, controlled and orderly manner. Burns et al.,

- _
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ff. Tr. 4346, at 9. Design documents are distributed to affected design

organizations for information, review and coordination in order to assure

interface compatibility and minimize opportunities for adverse interac-

tions between and among systems. Id. at 10.
.

J-47. The Staff witnesses explained that in designing reactor plant

systems, a primary objective has been to incorporate design features

(e.g., redundancy and diversity in systems that perform required safety

functions, and independence of safety systems from all other plant sys-

tems and from each other) such that, ideally, several independent system

failures must occur to degrade unacceptably any necessary safety function.

Speis et al., ff. Tr. 6357, at 34-35.
4

J-48. Designs are subject to independent design verification within

the various engineering organizations of GE. Burns et al. , f f. Tr. 4346,

at 11-12. In this way, all design aspects affecting a given system, in-

cluding interface with other systems, are considered. Id. Teams of per-

sons other than those directly responsible and accountable for the design

conduct a formal evaluation of a design. Id. at 13. Control procedures

require that design changes be documented, verified, approved and reviewed

appropriately. Id. at 14. Complex design changes affecting multiple

design groups are reviewed by a standing Change Control Board to assure

' that' interfaces are properly addressed. Extensive assessments of systems

interactions are made throughout this process by virtue of the knowledge

and experience of the engineers involved. Id. at 15.

., _ _ . , , .. .. _ -- .
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J-49. General Electric has design and operating experience in the

nuclear industry since 1946 involving 41 nuclear power plants in opera-

tion today and another 30 in design and construction. In General Elec-

tric's view, all of this design and operating experience has been brought

to bear on Shoreham and it provides confidence that undetected adverse

systems interactions of safety significance are unlikely to exist at

Shoreham. Id. at 15-20.

J-50. Stone & Webster's organization, procedures and experience

have been brought to bear on Shoreham to anticipate and avoid, through

appropriate plant design, those systems interactions that could interfere

with the safe operation of the plant. Id. at 20-27. Stone & Webster has

been involved in nuclear power plant design and construction for over 20

years; it believes that the practices and procedures that it has evolved

during that time contribute to its ability to anticipate, properly con-

sider, and account for potential systems interactions in the design pro-

cess. Id. at 23-24. The design of systems and the evaluation of a

system's function includes an evaluation of interactions associated with ,

that system. Tr. 5142 (Dawe). Systems are looked at not only for their

own functions, but also for their relationship in the plant to other

things around it. Tr. 4463 (Dawe).

J-51. Beyond the basic process used by General Electric and Stone &

Webster for the design, manufacture and installation of systems, struc-

tures and components at Shoreham, a number of specific systems interaction

studies and programs have been conducted which relate specifically to

L
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Shoreham. The specific examples of systems interaction studies cited by

Applicant's witnesses included the following (see 6 (a) below for details):

(1) pipe failure and internal flooding (Burns et al. , ff. Tr. 4346,

at 56; Tr. 5043-44, 5052-53, 5059-10, 5065 (Dawe));

(2) missiles (Burns et al. , ff. Tr. 4346, at 57; Tr. 5073-74

(Dawe, Robare), Tr. 5070, 5077-79 (Dawe));

(3) fire hazard analysis (Burns et al. , ff. Tr. 4346, at 57;

Tr. 5087-5184 (Dawe);

(4) cable separation (Burns et al. , ff. Tr. 4346, at 57;

Tr. 5104-5110, 5567-70 (Dawe));

(5) failure modes and effects analyses (Burns et al., ff.

Tr. 4346, at 58; Tr. 5113-17 (Dawe));

(6) electrical bus failure (Burns et al. , ff. Tr. 4346, at 58;

Tr. 5121, 5123, 5126 (Dawe));

(7) control system failures (Burns et al. , ff. Tr. 4346, at 59;

Tr. 5129-30 (Dawe));

(8) high energy line break (Burns et al. , ff. Tr. 4346, at 59-60;

Tr. 5144-47 (Dawe, Robare));

,
-

!
|
t
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|
(9) PRA relating to plants other than Shoreham (Burns gt al. , ff.

Tr. 4346, at 60; Tr. 5147-53 (Robare); Tr. 5164-65 (Ianni))
.

(the Shoreham PRA, still in draft form, was not cited in this
,

list);

10) heavy loads (Burns gt al., ff. Tr. 4346, at 60; Tr. 5171-72(e

' (Dawe));

(11) protection systems (Burns gt al., ff. Tr. 4346, at 63;

Tr. 5227-32 (Robare));

!

(12) scram reliability (Burns gt al., ff. Tr. 4346, at 63;

Tr. 5248-318 (Robare, McGuire));

4

,

(13) common mode failures in protection and control instrumentation

(Burns gt al. , ff. Tr. 4346, at 64 ; Tr. 5321-29 (Robare));

(14) water level ' instrumentation (Burns gt al. , ff.- Tr. ~ 4346, at*

64; Tr. 5336 (Robare));4

; (15) TMI-2 implications (Burns gt al. , ff. Tr. 4346, at 64;
.

Tr. 5384-86, 5400 (Robare))..g. _

J-52. Walkdown techniques were also-utilized to attempt to identify

spatial ~ dependencies among. systems as a part of the Shoreham probabilistic

,

um- - e . e -
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risk assessment. The purpose of a walkdown is to identify system depend-

encies and interfaces which could fail multiple safety or nonsafety sys-

tems, by a physical inspection performed by the technical group responsible

for the system fault tree analysis. Burns et al . , f f. Tr. 4346, at 102-103.

J-53. The studies cited in the testimony are a sampling of the major

studies that were formally conducted as part of the design process. More

systems interaction studies have been done than are cited there. Tr. 5243

(Robare). In Applicant's view, the results of these various systems inter-

action studies demonstrate that potential interactions are adequately con-

sidered in the design and construction process because no significant or

fatal flaws (as opposed to design enhancements) were found. Tr. 5084

(Dawe). In the final analysis, however, it is the comprehensive design

process, rather than specific types of individual studies, that assures

good design. Tr. 5292-94 (Rige15aupt).

J-54. LILCO has established a group, known as the Independent Safety

Engineering Group ("ISEG"), to be responsible for the continuing review

and applicatior. of data from licensee event reports, significant event

reports and significant operating experience reports. Incidents involv-

ing systems interactions will be indentified and evaluated. Burns et al.,

ff. Tr. 4346, at 61; Tr. 5524 (Kascsak).
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1). Consideration of Systems Interactions at Shoreham

In its prefiled testimony, LILCO identified several studies and

programs, either specific to Shoreham or allegedly pertinent to Shore-

ham, which concern systems interactions. Burns et al. , ff. 4346, at 56.

They are discussed individually below.

a). Pipe Failure and Internal Flooding

J-55. LILCO's witnesses testified that the effect of pipe failures

in both safety-related and nonsafety-related piping were studied inside

and outside the primary containment. The dynamic and environmental

effects, including flooding, that result from high energy line breaks

and moderate energy cracks were determined and shutdown capability demon-

strated. Burns et al. , ff. Tr. 4346, at 56.

J-56. In the case of both dynamic and environmental effects, these

were characterized as studies of spatial interactions. Id. at 56;

Tr. 5052-53 (Dawe).

J-57. SWEC conducted the pipe failure studies in the early 1970's.

Tr. 5040 (Dawe). GE, although responsible for the mainstream and recir-

culation portions of that piping, did not participate in these particular

studies. Tr. 5057 (Robare).
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J-58. These studies have been updated and checked as design changes

on Shoreham occurred. Tr. 5041, 5061 (Dawe). The studies covered all

areas of the plant. Tr. 5042 (Dawe).
6

J-59. At approximately the same time, a separate study was conducted

to identify potential flooding sources within safety-related areas of the

plant. This study is now considered part of the pipe failure study.

Tr. 5040-41 (Dawe).

J-60. The pipe break study involved the development of shutdown

models. As part of the modeling, consideration was given to the auto-

matic protection and anticipated operator actions following a pipe break.

In order to ensure that the information relied upon in the plant shutdown

models would be available, walkdowns of instrument lines were conducted.

Tr. 5043-44 (Dawe). The walkdowns involved engineers familiar with

instrument design who gained information about the shutdown models from

the systems engineers. Tr. 5044 (Dawe).

J-61. Walkdowns were also used in evaluating potential pipe break

locations. Tr. 5049 (Kascsak). General Electric conducted walkdowns

within its scope of supply. Tr. 5057 (Robare).

'

J-62. As a result of the pipe failure studies,.LILCO implemented,

; among others, the following modifications: a steel plate was added to
I

{ the back of the concrete wall adjacent to the steam tunnel parallel to

| the control building to prevent spalling; in the main steam tunnel the

. -_- -. . _ - . , _ _ , ,_.
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motor operator on the RCIC injection valve was replaced with an operator

qualified for a 340 degree steam environment; additional temperature

detectors'were placed in the steam tunnel to isolate main steam line

drains; and safety-related water level detection was enhanced at the

8-foot elevation of the Reactor Building. Tr. 5059-60, 5065 (Dawe).

b). Missiles

J-63. LILCO witnesses testified that the potential for, and effects

of, both internal and external missiles were studied for Shoreham. They

characterized those studies as spatial interaction studies to evaluate a

pre-determined or pre-identified hazard. The objective was to demonstrate

containment integrity, shutdown capability and prevention of loss-of-

coolant-accidents given the dynamic effects associated with missiles.

Burns et al., ff. Tr. 4346, at 57; Tr. 5073-74 (Dawe, Robare).

J-64. The Stone & Webster turbine missile study was both a proba-

bilistic and deterministic study. Tr. 5076 (Dawe).

J-65. These studies were performed in response to specific regulatory

requirements. Tr. 5076 (Dawe). They did not result in any engineering or

design changes and are considered to be confirmatory analyses of design

adequacy. Tr. 5077-79 (Dawe).

-

-- -- _-
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c). Fire Hazard Analysis

J-66. This spatial interaction study was conducted by Stone & Webster

in 1976 and 1977 to consider plant fire areas and the consequences of

fires with and without active fire protectiots and is being updated now.

Burns et al., ff. Tr. 4346, at 57; Tr. 5087-5104 (Dawe). This was not a

probabilistic study. Tr. 5087 (Dawe). The first part of the study covers

specific fire protection concepts such as the use of low combustible mate-

rials, fire fighting equipment, fire suppression systems, fire detection

systems and the type of fire protection available in various plant areas.

Tr. 5089 (Dawe). The second part of the study examined specific areas of

the plant, considering combustible fire loadings, area access, potential

types of fires, potential indications of fire (e.g. , smoky fire, hot fire),

and the type of detection equipment needed. The study then assured that

the fire. detection and suppression capability that existed was adequate

for the area. Tr. 5089-90 (Dawe).

I

J-67. The study looked at the effect of a common event, a fire, on

all the equipment in a given fire area, hence the spatial interaction.

It also considered whether a fire in one area would cause an interaction

beyond the fire boundaries. The study also considered human interactions

in that it addressed the potential for plant personnel temporarily

increasing the fire loa <f.~ng of a particular area. Tr. 5095-98 (Dawe,

Kascsak).

.

<
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'J-68. As a result of this analysis, several minor changes were

implemented. For example, the number of hose reels was extended in length
,

to ensure that there would be double one hundred percent coverage within

i an area. Tr. 5100 (Dawe). In addition, an additional fire. wall was

installed on Elevations 43 and 63 in the Control Room Building. Tr. 5102
,

(Dawe). ,

i
a,

:

d). Cable Separation

I
t

J-69. An analysis of cable separation in the primary and secondary
1 containments was performed to demonstrate that a fire which disabled all

rables and raceways (and therefore associated equipment) in a particulari

designated area would not prevent safe shutdown even assuming a concurrent

loss of offsite power. The analysis was described by LILCO as a spatial-

1

interaction study performed in 1978. Burns et al., ff. Tr. 4346, at 57-58.*

s

~

1 J-70. The study was a comprehensive analysis of cable location and
,

routings, and the interaction between safety-related cable and other
j

components, all in the context of a shutdown model that demonstrated how

to go from hot operating conditions to cold shutdown. It utilized an

[
" advanced," " powerful" and " comprehensive" methodology. Tr. 5105, 5567-69

(Dawe). Using Stone & Webster's shutdown model, a network or logic,
,

identifying particular functions, was developed to take the plant from
!

hot operation to cold shutdown. Once the necessary functions were known,

the systems performing those functions were identified. The study also;
*

;

9

identified the auxiliary systems supporting the primary systems performing

i
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the required functions. Next, each system was studied in detail to

identify every component needed for the proper functioning of the system,

including providing information to operators. This effort resulted in a
shutdown equipment list. Using elementary drawings, raceway drawings,

and computer cable schedules, all necessary cabling and its location was

identified. This information was coded and put into a computer.

Tr. 5106-09, 5567-69 (Dawe).

J-71. Once the information was stored in the computer, segments of

the reactor building, both inside and outside the containment, were

totally eliminated. In other words, the use of every component affected

by that segment was assumed to be lost. Then, it was confirmed that the

plant could be taken from normal operation to cold shutdown with the4

remaining equipment. Tr. 5107 (Dawe). This procedure was repeated for

overlapping segments covering all parts of the reactor building and

primary containment. Tr. 5108, 5569-70 (Dawe).

J-72. The methodology used in the cable separation study was also,

used to study instrument lines, small bore piping and a combination of

cables, instrument lines and small bore piping. Tr. 5109 (Dawe).

J-73. Although the cable separation study and the related studies

mentioned above were primarily spatial interaction studies, the system

modeling work done as part of the studies was a functional interaction

study. Tr. 5106-09, 5570-71 (Dawe).

.

9

.

!.

-, - . - . - ,. - - -. . -- - - ---
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J-74. This analysis was used primarily to address the question of

fire protection by showing that not only were components in the reactor

building physically separated on the component level, but that their

networking through power instrument and control cables was equally well

separated. Tr. 5105 (Dawe).

J-75. Mr. Dawe stated that the results of the study were submitted

to the NRC in response to a Staff question which resulted from the fire

hazards review that was specifically interested in the routing of the

cable on the fire analysis of the plant. Tr. 5106 (Dawe).

#

J-76. No changes were needed as a result of this study, however

Stone & Webster did recommend certain wrapping of cables. Tr. 5109-10

(Dawe).

e). Failure Mode and Effects Analyses (FMEAs)

J-77. Stone & Webster conducted these analyses from 1974 through

1976, and has maintained and updated the analyses since 1976. Tr. 5113

(Dawe). These FMEAs assess interactions between redundant trains of

safety-related systems. An FMEA was performed on each balance-of plant

safety-related control circuit. Each analysis identified all control

circuit component failures that could defeat the system's function,

assured that each failure mode is detectable, and assured that the single

failure criterion was met. Burns et al. , ff. Tr. 4346, at 58, Tr. 5114-15

(Dawe). Although this study involved only safety-related systems, it
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did cover the safety-related interface between safety-related and

nonsafety related systems. Tr. 5113-14 (Dawe). Two changes were made

as a result of the FMEAs: (i) the capability of a valve in the reactor

building closed loop cooling water system was enhanced; and (ii) a

redundant damper and some additional duct work were added to the ventila-

tion system in the relay room. Tr. 5116-17 (Dawe).

J-78. General Electric also has conducted FMEA's. See Tr. 5132

(Ianni).

J-79. The GE FMEAs did not include a search for interactions between

safety-related and nonsafety-related equipment. Tr. 5120 (Dawe).

J-80. The S&W FMEAs were reviewed by LILCO to assure that the single

failure analysis was, in fact, complied with in the original design.

Tr. 5118 (Kascsak).
,

f). Electrical Bus Failures

J-81. In response to SER Open Item 46 and I&E Bulletin 79-27, an

analysis was performed to demonstrate that following loss of any safety-

related or nonsafety-related electrical bus supplying power to safety- or

nonsafety-related instruments and control systems, safe shutdown would be

attained. Burns et al., ff. Tr. 4346, at 48; Tr. 5122-24 (Dawe). To

respond to the NRC staff request, in 1981 Stone & Webster again looked

at the entire design in order to show that the loss of any single bus
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does not result in insufficient equipment, particularly instrumentation

and controls to be able to perform a safe shutdown of the plant, utilizing

only safety-related components. Tr. 5122-26 (Dawe).

J-82. The study was primarily an interaction study between the

power supplies and the equipment being supplied. Tr. 5128-29 (Dawe).

J-83. No changes in the plant resulted from the study. Tr. 5126

(Dawe).

g). Control System Failures

J-84. Stone & Webster and General Electric are conducting an ongoing

Control System Failure functional interaction study in response to SER

Open Item 47. It will identify the interactions from power sources to

supplied components by looking at nonsafety-related control systems that

control components which then affect significant parameters of the reactor

system, such as reactor pressure, reactor level, and reactivity control.

Tr. 5129 (Dawe); Burns et al. , ff. Tr. 4346, at 59. The analysis looks

at each power supply feeding more than one control system at a time,

catalogs such power supplies, and then fails them one at a time in a

cascading effect back to the main bus. Tr. 5130 (Dawe). These failures

are then analyzed to determine whether the failure of the nonsafety-

related control system sensors or power supplies will have an impact in

excess of the events analyzed in Chapter 15 of the FSAR. Tr. 5131 (Dawe).
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J-85. The NRC Staff knows of no specific control system failures

that would lead to undue risk to the public health and safety. Speis

et al., ff. Tr. 6357, at 44-45.

J-86. General Electric has also conducted an analysis of BWR con-

trol system failures in the form of control system FMEA's. This analysis

studied the effects of various failure modes of the pressure control

system, the feedwater control system and the recirculation control system.

The purpose of this study was twofold: (1) to identify any transients

more severe than those already analyzed in Chapter 15, and (2) to deter-

mine the impact of the failures on the Chapter 15 accident analyses.

Tr. 5132 (Ianni).

J-87. As a result of the General Electric control system FMEA, a-

few significant transients were identified and are now included in

Chapter 15. Tr. 5132-33 (Ianni). The study also showed that, for

transients, there was always a safety system backing up'the nonsafety-

related control system. Id. With respect to the Chapter 15 accident

analyses, the failures did not have any impact. See Tr. 5133 (Ianni).

J-88. The critrol system FMEA study conducted by General Electric

is similar to the fantrol System Failure Study being conducted by Stone &

Webster. The new study will be plant specific instead of generic, but

the basic BWR control system design for BWR's is essentially the same as

Shoreham's control system. Tr. 5133-34 (Ianni).

!

I
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J-89. The Control Systems Failure Study is not the first analysis

of nonsafety-related control systems performed by Stone & Webster. Engi-

neering analysis of these systems is done as part of the design process.

For example, the instrumentation system, the pneumatic equivalent of an

electrical control system, was analyzed throughout the engineering process.

Tr. 5140-42 (Dawe).

h). High Energy Line Break

J-90. General Electric and Stone & Webster are conducting this

ongoing spatial interaction study. The study is focusing on_the same set

of nonsafety-related control systems that were assessed in the Control

System Failures analysis, except that the initiating events for this

latter analysis are postulated breaks in high energy lines rather than a

loss of power source or loss of sensor. Tr. 5144-45 (Dawe, Robare);

Burns e al., ff. Tr. 4346, at 59-60. This analysis looks at both the

dynamic effects of the pipe break as well as the environmental effects on

nonsafety-related components. Tr. 5146 (Dawe). The nonsafety-related

components are not required to function; rather, General Electric and

Stone & Webster are looking at their failure mechanisms, the timing of

the failure mechanisms, and the effect on the recovery from the pipe

break event. Tr. 5146 (Dawe).
,

J-91. The applicable acceptance criteria for the study allow

nonsafety-related components to fail so long as safe shutdown may there-

after be safely achieved without incurring effects more significant than
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the transients in Chapter 15. Burns et al., ff. Tr. 4346, at 59-60;

Tr. 5146-47 (Dawe).

1). Probabilistic Risk Assessment.

J-92. Although not specific to Shoreham, PRAs have been performed

by General Electric at Limerick on a BWR/4 Mark II plant and for GESSAR,

a BWR/6 standard plant with a reference Mark III containment. Tr. 5147-48

(Robare); Burns e_t al., ff. Tr. 4346, at 60. These PRAs include considera-

tion of systems interactions. Because of the generic similarity between

the Limerick and GESSAR plants to Shoreham, the positive results of these

PRAs are generally applicable to Shoreham in that no generic changes were

needed as a result of these PRAs. Burns et al. , ff. Tr. 4346, at 60;

Tr. 5149-53 (Robare), 5154, 5164-65 (Ianni), 5161 (Dawe). Moreover, since

there were no atypical or unusual systems interactions contributing signif-

icantly to overall risk in the Limerick PRA, it is an indication that the

General Electric design process adequately considered systems ' interactions.

: Tr. 5154 (Ianni), 5798-803, 5805-07 (Kascsak), 6002-04 (Joksimovich).

!

L J-93. The methodology for the Limerick PRA was very similar to
|

that of the Shoreham PRA. Tr. 5771 (Burns). Although LILCO did not do

a detailed comparison of all aspects of the Limerick and Shoreham PRAs,'>

a number of the witnesses were generally familiar with the Limerick PRA.

See, n , Tr. 5149 (Robare), 5150 (Ianni), 5154-60, 5526 (Kascsak).

Mr. Burns was very familiar with both because he was SAI's lead analyst<
,

|
| for both. In addition, other LILCO personnel have reviewed the Limerick
!

i-
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PRA and met with personnel from Philadelphia Electric to discuss the

results. Tr. 5526-27 (Kascsak). See also 9 III.J.2.1., Question i.

j). Heavy Loads

J-94. Stone & Webster conducted this spatial interactions study

in response to SER Open Item 59 and the requirements of NUREG-0612 to

ensure that there is no unacceptable impact on safety-related equipment

if a heavy load is dropped. Tr. 5171 (D. we); Burns et al. , f f. Tr. 4346,

at 60. This study involved the compilation of engineering and design

data already available to S&W in a report that can be matched directly

to NUREG-0612. Tr. 5171 (Dawe). At the time of the hearings on this

issue, no changes had been made to the plant as a result of this study,

nor did Stone & Webster anticipate that any changes would be made upon

completion of the study in August 1982. Tr. 5172 (Dawe).

k). Analysis of Industry Experience

J-95. LILCO witnesses testified that LILCO has established an

Independent Safety Engineering Group ("ISEG") whose primary function is

to perform an independent safety review of activities in the plant. This

involves the review of safety evaluations, changes to plant procedures,

and changes to technical specifications, as well as evaluations of plant

modifications and the design changes initiated as a result of such

modifications. Tr. 5173 (Kascsak).
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J-96. Inaddition,ISEGisalsoexpectedtoreviewoperatingc$ar-

acteristics, programs, and experiences at other nuclear power plants by

reviewing Licensee Event Reports ("LERs") generated at Shoreham, and Sig-

nificant Event Reports ("SERs") and Significant Operating Experience

Reports ("SOERs") developed as a result of the Institute of Nuclear Power
,

Operations (INPO) SEE-IN Program. LILCO asserts that the anticipated

ISEG review of SERs and SOERs will identify any incidents at other plants

involving systems interactions, and that these will then be evaluated for

applicability to Shoreham and for assessment of whether any corrective1

action is appropriate for Shoreham. Burns et al. , ff. Tr. 4346, at 61.

J-97. The members of ISEG will not receive any training from*

national laboratories that have conducted systems interaction studies.
-

i

Tr. 5179, 5181 (Kascsak). The LILCO witnesses could not identify any

training to be provided ISEG members regarding the identification or

assessment of systems interactions. Tr. 5176-79 (Kascsak). LILCO's

witness, Mr. Kascsak, stated that ISEG members will not identify systems

interactions, but instead will detect and evaluate systems interactions

as an " intuitive" part of the program. Tr. 5184 (Kascsak).

J-98. If the ISEG makes a recommendation for a plant modification,

the recommendation must go to the Nuclear Operations Support Department

; manager. He would probably have another organization review the recom-

mendation, and then process the recommendation through the company

|
management. The Vice-President of Nuclear would ultimately decide whether

an ISEG recommendation would be implemented. .Tr. 5192 (Kascsak).

. . - . . . . . - . . - . - , , - . . _ . . . . - - - - . . , . . - . . . , . - - . - - . - - . - _ , - . . - .. . . , _ . , . . , ~
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J-99. ISEG has established, at the recommendation of the Shoreham ,

PRA peer review committee, a program to review and evaluate LERs for a

surrogate plant. Tr. 5201 (Kascsak). The FitzPatrick plant was selected

as this surrogate plant for a number of reasons: it is a General Electric

BWR-4, it was designed by Stone & Webster, and it has been in operation

for a number of years. Tr. 5203 (Kascsak). LILCO witness Kascsak testi-

fled that LILCO would implement a program to promote ISEG's sensitivity

to systems interactions as part of this LER review program. Tr. 5524

(Kascsak), 14,477 (McCaffrey).

J-100. ISEG has other activities which will make it effective in

identifying and analyzing systems interactions. The ISEG Group Leader

attends the PRA review meetings and has had discussions with

Dr. Joksimovich of NUS to develop a sensitivity to systems interactions.

Tr. 14,383 (McCaffrey). ISEG will review a wide range of activities or

items which could affect the safe or reliable operation of the plant.

The scope of ISEG's work will not be limited to " safety-related" equip-

ment. Tr. 14,477 (Alexander). ISEG performs plant walk-throughs to

determine, among other things, if there are potential systems interactions.

Tr. 14,537 (Alexander).

1). Preoperational and Startup Testing

J-101. LILCO's comprehensive preoperational and startup test program

will, among other things, verify that adverse systems interactions will

not occur. The program definition and methods are Shoreham specific.

1

L
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The preoperational and startup test programs are described in detail in

Chapter 14 of the FSAR. Burns et al. , f f. Tr. 4346, at 61; Tr. 5206

(Kascsak).

J-102. The Shoreham testing program starts with the checkout and

initial operation testing, which includes detailed checks of components,

wiring, instruments, motors, valves, and pumps. Tr. 5206 (Kascsak). In

addition, individual preoperational system tests evaluate whether the

system meets performance requirements and was constructed in accordance

with design documents. Supporting systems are also evaluated, including

adverse interactions. System operating procedures are evaluated, including

their human aspects. Tr. 5207 (Kascsak). Integrated tests evaluate the

overall performance of the plant. Tr. 5207-08 (Kascsak).

J-103. The integrated electrical test is an example of this type

of test that will be performed before fuel load. It will verify that

Emergency Core Cooling Systems and the emergency power source perform

their design functions in various degraded modes of electrical power

distribution. A LOCA signal is simulated, and the test verifies that

ECCS and diesel generators perform their design functions in various

electrical lineups. Another example is the test that assumes a loss of

offsite power and verifies that, with the loss of nonsafety-related

electrical buses and their associated systems and controls, the Reactor

Protection System will prevent violation of neutron flux and thermal

power limitations. Burns et al. , ff. Tr. 4346, at 62.

!

l

:
!

L
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J-104. Following preoperational testing, LILCO will perform a power

ascension test program under which major testing will be done at approxi-

mately 25, 50, 75, and 100 percent power. This program will verify the

behavior of the various interacting plant systems during integrated

operation under various conditions of power and flow. Id. at 62-63.

J-105. Consideration of systems interactions is an integral part

of this testing program. Test engineers consider spatial, functional,

and human interactions. See, e g , Tr. 5207, 5210-11, 5520-21 (Kascsak).

5215-16 (Ianni).

m). Protection Systems

J-106. General Electric conducted this study in 1970. It evaluated

the BWR/4 reactor protection system, ECCS, and reactor isolation system--

in other words, all of the major safety systems in the nuclear steam

supply--to ensure that the design comolies with the requirements of the

Institute of Electrical and Electronics Engineers Standard IEEE-279.

Burns et al., ff. Tr. 4346, at 63; Tr. 5227-28 (Robare). This study,

which used FMEAs, also considered any interactions that might occur

between safety systems and the control grade systems. Tr. 5228-29'

(Robare). This study focused primarily on functional systems interac-

tions with significant emphasis on human interactions. Tr. 5230 (Robare).

J-107. Although this study was a generic study, it is directly

applicable to Shoreham and is referenced in the Shoreham FSAR. Tr. 5230
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(Robare). Individual plant differences are addressed in this report.

Tr. 5232 (Robare).

J-108. IEEE-279, Criteria for Protection Systems for Nuclear Power

Generating Stations, is a primary design requirement tool utilized in

designing these protection systems. 10 C.F.R. S 50.55a(h) Protection

Systems. Whenever system design changes are considered, continued com-

pliance with IEEE-279 is reviewed. Tr. 5232 (Robare).

J-109. The LILCO witnesses agreed that compliance with IEEE-279

does not demonstrate or preclude the possibility of common mode failures.

Tr. 5242 (Robare).

n). Scram Reliability

J-110. General Electric studied the effects of both random and

common cause failures on scram reliability for the BWR/4 using a failure

modes and effects analysis of all contributing components. This was a

study of functional interactions among the components and systems that

affect the ability to scram. Burns et al. , ff. Tr. 4346, at 63. Human

interactions were also considered. Tr. 5249 (Robare).

J-111. Although generically prepared for the anticipated transient

; without scram (ATWS) concern, the studies and resulting conclusions of

| this report are directly applicable to Shoreham since the reference plant
|

| utilized bounded the Shoreham ATWS situation. Tr. 5248 (Robare).

l
t

i
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J-112. There was extensive cross-examination on the validity of

this study in light of the partial failure to scram event at Browns

Ferry. Tr. 5248-5318. As a result of that cross-examination, it became

apparent that (a) it has not been established that the Browns Ferry event

involved dependent failures (Tr. 5270-71 (McGuire)); (b) the Browns Ferry.

event (i.e., scram discharge volume failure) was considered in this study

(Tr. 5266, 5285 (Robare)); and (c) the study did not recommend changes to

reduce the Browns Ferry event because of its low probability (Tr. 5266-67

(Robare)).

J-113. The Browns Ferry event does not mean the methodology used

in this study was invalid. Tr. 5285-86, 5302 (Robare). The studies do
.

'

not show that no possible common mode failure exists but rather that the

probability of such failure is quite low. Tr. 5286-87, 5266 (Robare).

The principal reason that the study underestimated the Browns Ferry event

was due to a lack of data, not failure of the methodology. Tr. 5331

(Robare).

o). Common Mode Failures in Protection and Control Instrumentation

J-114. In 1970, GE published a report entitled, "An Analysis of

Functional Common Mode Failure in GE Protection and Control Instrumenta-

tion." Tr. 5319 (Robare). The study has not been updated since 1970.

Tr. 5321 (Robare). According to LILCO's witnesses, the report analyzed

the generic BWR/4 response to. Chapter 15 transients and accidents given

certain postulated common mode failures of the primary protection system

.

___ _ _ _ _ _ _



-__

-503-

initiation signals. Burns et al. , ff. Tr. 4346, at 64; Tr. 5319-20

(Robare).

J-115. Mr. Robare characterized the report as a systems interaction

study because the reactor protection system takes signals from all around

the plant and utilizes them to determine the need to scram. Only the

reactor protection system was analyzed in the study. Tr. 5324-25 (Robare).
,

J-116. The study did not include analysis of the interface of the

reactor protection system with other systems not within the GE scope of

supply. Tr. 5324 (Robare).

J-117. The purpose of the study was to evaluate the severity of the

Chapter 15 events if there were a common mode failure of all identical

sensors that feed the reactor protection system. Tr. 5327 (Robare).

There were no changes made as a result of the report. Tr. 5329 (Robare).

p). Water Level Instrumentation

J-118. In 1981, General Electric performed a study of certain sys-

tems interactions relative to the Shoreham reactor water level measurement

system. The LILCO witnesses testified that the study addressed both the
~

causes and effects of potential water level measuretent errors due to

heatup of the water level sensing lines. Burns et al. , ff. Tr. 4346, at

64. The study was performed in response to a specific staff request rela-

tive to the boiloff phenomenon involving a small break LOCA but not the

- . . _ . - . _ . - _ - - - . _ . . . . _
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Pilgrim scenario. Tr. 5329 (Robare). The 1981 study did not assess the

reference leg break interaction identified in the Michelson Memorandum.

.This break has been assessed by GE, but the results have not been reported

to the NRC, since it was not requested. Tr. 5330 (Robare).

J-119. No design changes at Shoreham were deemed necessary from the

report conclusion. However, as part of the emergency procedure guideline

effort, a write-up to alert the operator of the potential boiloff condition

was incorporated into the procedures. Tr. 5336 (Robare).

J-120. No FMEAs were done in connection with the study. The study

was " strictly a mechanistic evaluation of plant parameters." Tr. 5335

(Robare).

2). TMI-2 Implications

J-121. In response to I&E Bulletin 79-08, GE, on behalf of the BWR

Owners Group, performed a study of BWR/4 system performance following

accidents and operational transients in light of the TMI-2 experience.

Burns et al., ff. Tr. 4346, at 64; Tr. 5384 (Robare).

J-122. The title of the report is " Additional Information Required

for NRC Staff Generic Report on Boiling Water Reactors." Tr. 5384 (Robare).
.

GE considered the report to be the basis for continued operation of BWRs

following the TMI accident. Tr. 5385 (Robare).

,
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J-123. The events analyzed included a loss of feedwater transient

with degradation of coolant injection system, loss of feedwater with a

stuck-open relief valve, loss of feedwater and stuck-open relief valve

with automatic RCIC only, loss of feedwater and stuck-open relief valve

with a manual HPCI and manual RCIC only, and loss of feedwater with stuck-

open relief valve with HPCI and RCIC unavailable. Tr. 5385 (Robare).

The study utilized a computer simulation of vessel parameters similar to

that performed in Chapter 15, to analyze general categories of LOCAs and

failures identified by the NRC Staff. Tr. 5386, 5396 (Robare).

J-124. Fault trees and event trees were not utilized in connection

with the generic study. Tr. 5395 (Robare). No hardware changes were

made to Shoreham as a result of the -study. Tr. 5400 (Robare).

J-125. The witnesses stated that this generic report overlapped

somewhat with the electrical bus failure study and the control system

failure study discussed in subsections 2.d.1).f). and 2.d.1).g) above.

Tr. 5389 (Dawe); Tr. 5391 (Kascsak).

3). The Shoreham PRA and Systems Interaction

a). Background

J-126. The witnesses agreed that PRA is one of several techniques

that can be applied to identify and i 'sess systems interactions in nuclear

power plants. It is LILCO's fu r to' however, that the design basis

,

, _ _ _ - . . - , _ . . . . - . . _ , . . _ _
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approach and deterministic studies are the primary means to detect systems

interactions. Mr. Kascsak stated that the PRA process is merely a con-

firmatory method to show that the first methods were, in fact, adequate.

Tr. 6159 (Kascsak).

-J-127. Dr. Joksimovich did not suggest that systems interaction

analysis, using methodologies other than fault tree / event tree analysis,

is necessarily rendered unnecessary by the existence of a PRA. He testi-

fled that, in his opinion, PRA methodology is the best, the most efficient'

way of handling the systems interaction issue. Tr. 5911-12 (Joksimovich).

.

J-128. In the Staff's view, systems interaction analysis is useful

| and has inherent value completely aside and apart from PRA. Tr. 6680,

|

| 6763-66 (Conran); Tr. 6766-67 (Thadani).
|
f
'

.

J-129. LILCO commissioned the performance of a PRA of the Shoreham

plant to provide added assurance that the health and safety of the public

are protected. The PRA has numerous applications, including the evalua-

| tion of potential systems interaction. Burns et al. , f f. Tr. 4346, at 86.

|

J-130. The PRA provides a comprehensive method which facilitates

the identification of potential systems interactions.that may' lead to

core damage states. Id. at 100. There is no other formalized methodology

in'use today or projected by the NRC to be available in the near future in

. order to address systems interactions issues-in a comprehensive manner.
,

L_
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Speis gt al. , ff. Tr. 6357, at 42. Burns gt al. , ff. Tr. 4346, at 100;

Mattson gt al., ff. Tr. 20,810, at 6-8.

J-131. The principal conclusions and insight to be reached regard-

ing systems interactions issues according to the NRC Staff testimony are

as follows:

--Safety classification and measures taken to assure
reliability consistent with commercial nuclear power
practice and to assure the health and safety of the
public have been adequately addressed by LILCO for
Shoreham. Tr. 6369-71, 7603 (Speis); Mattson gt al.,
ff. Tr. 20,810, at 9-10.

--The NRC deterministic licensing requirements are
adequate to identify any unacceptable systems inter-
actions. Mattson gt al., ff. Tr. 20,810, at 405.
PRA is a useful tool to augment systems interactions
analyses as currently addressed in the NRC-required
deterministic licensing evaluations. Tr. 6464-68,

6592-94 (Thadani).

--There is no presently developed alternative for the
evaluation of systems interaction beyond that done by
LILCO. Speis et al., ff. Tr. 6357, at 35, 40;

Tr. 7140 (Conran).

--The Shoreham PRA will be reviewed by the NRC for
insight into the systems interaction / system classifi-
cation issue. Tr. 6456-59, 6644-53, 7647-49 (Thadani).

--Witness Thadani's preliminary judgment is that there
is not likely to be a change in system. classification
resulting from the Shoreham PRA. Tr. 6641-44 (Thadani).

--The only criticism of PRA by the NRC Staff,
Attachment 1 to the Staff's prefiled testimony,
appears to be a formulation of judgments by Staff
witness Conran, which was not supported by the NRC
PRA expert.Thadani or NRC consultants. Tr. 6508-15
(Conran), 7549-55 (Conran, Thadani), 7637-46 (Thadani).

.

6
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J-132. The part of the Shoreham PRA discussed during the

Contention 78 litigation was performed for LILC0 by Science Applications,

Inc. ("SAI"). LILC0 witness Dr. Edward T. Burns was the lead analyst

for SAI on the Shoreham PRA and the lead analyst on the PRA performed

for the Limerick plant. Tr. 5633 (Burns).

J-133. LILCO's witness panel also included Dr. Vojin Joksimovich,

of NUS, a member of the peer, review group for the Shoreham PRA, and

Robert Kascsak, who is the manager of the division of LILCO's Nuclear

Engineering Department that is responsible for reviewing the Shoreham PRA.

Tr. 5633 (Joksimovich); Tr. 5634 (Kascsak).

J-134. LILCO conducted the PRA for three purposes: (a) to assess

the Shoreham emergency plan by evaluating the Shoreham specific response

to hypothetical accidents and their consequences; (b) to perform an inde-

pendent design verification to ensure that the Shoreham design had no

atypical or disproportionate elements that dominate risk; and (c) to

develop reliability / risk analysis capability within LILCO. This program

would afford LILCO engineers first-hand training and exposure of this

technique through experts trained in this field. Burns et al., ff.

Tr. 4346, at 120. Those purposes have not changed. Tr. 5635 (Kascsak).

J-135. SAI's responsibility in performing the PRA was to identify

frequencies of accident sequences and then to develop the releases and
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the in plant conditions that would occur or be associated with certain

" accident sequences. Tr. 5637 (Burns).

J-136. The PRA was described by LILCO witnesses as providing basic

data for a " utility risk management program" (Burns et al. , f f. Tr. 4346,

at 87), which was described as a search for significant risk outliers.

Tr. 5635-36 (Burns). Dr. Burns defined the term " risk outlier" as a

sequence of events or identified safety concerns estimated to be of much

higher frequency than other risks evaluated. Tr. 5636-37 (Burns). Risk

relates not only to the probability of an event's occurrence; it is a

combination of probability and potential consequences. Tr. 9219 (Calone).

J-137. At the time of the contention 78 hearings, SAI had submitted

to LILCO a draft of the PRA results, dated March 1982. The LILCO s:.tnesses

testified that they expected no significant changes would be made to'the

draft report. Tr. 5641-42 (Burns); Burns et al., ff. Tr. 4346, at 107.

J-138. LILCO's witnesses testified that the PRA did not identify

any risk outliers due to hidden systems interactions. Tr. 5807, 5822,

5928-29 (Joksimovich).
'

b). LILCO's Use of the PRA Results Concerning Systems Interactions

J-139. LILCO witness Burns testified that in his opinion, fault

tree / event tree methodology is the best available technique for augmenting

. .- . _ _ . - - ~ _ _.
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the existing deterministic evaluations and NRC regulations to ensure

that systems interactions are exposed and potential areas of concern

are identified. Burns et al., ff. Tr. 4346, at 97.

J-140. Embodied within the fault trees and event trees are the

dependencies and the modeling of the system dependencies. LILCO reviews

those results to see if the informatien is accurate and whether any

particular action is required as a result of those results. Tr. 5843

(Kascsak).

J-141. The process itself through the logic trees, the fault trees

and event trees, depict the intra- and intersystem dependencies; therefore

the intra- and intersystem interactions are depicted in a logic format on

these trees. The process also produces, through the computer processing

of the data that is on the trees, what sequences affect system reliability

and what sequences lead to failure or core vulnerable situations. It is

those sequences that contribute in the highest extent to public risk that

are looked at. LILCO would try to evaluate whether these interactions

that are produced through those sequences are representative of what LILCO
!

would expect and whether there are any unique sequences that are produced

particular to the Shoreham plant, and then LILCO would consider. evaluating

what might be done to reduce those probabilities of those events occurring.

Tr. 5844-45 (Kascsak). See, also, Paragraph f., below.

I

!
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4). Unresolved Safety Issues

a). Task A-17 - Systems Interaction in Nuclear Power Plants

Introduction

J-142. Task A-17 was commenced by the Staff in mid-1977 "to confirm

that present review procedures and safety criteria provide an acceptable

level of redundancy and independence for sytems required for safety by

evaluating the potential for undesirable interactions between and among

systems." Staff Exhibit 2A (SER), at B-10; Mattson et al., ff. Tr.

20,810, at 4, 5, 14. Its object is to develop and evaluate specific

methods to see if there are interactions which may have gone undetected

and to see if there is a need to revise present requirements. Tr. 20,830

(Thadani); Speis et al., ff. Tr. 6357, at 37.

J-143. As early as 1974, the ACRS requested the NRC Staff to give

attention to the systems interaction problem. In 1978, this problem was

published by the NRC as an unresolved safety issue ("USI") and was accorded

the highest priority in terms of potential high risk issues. It was listed

as one of the top 20 unresolved issues-in the NRC's January 1979 Report to

the U.S. Congress. Goldsmith et al., ff. Tr. 1114, at 59.

,

L
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J-144. The Staff states in its SER:
.

It is expected that the development of syste-
matic ways to identify and evaluate systems inter-
actions will reduce the likelihood of common cause
failures resulting in the loss of plant safety func-
tions. However, the studies to date indicate that
current review procedures and criteria supplemented
by the application of post-TMI findings and risk ,

studies provide reasonable assurance that the effects
of potential systems interaction on plant safety will
be within the effects on plant safety previously
evaluated. Staff Ex. 2A (SER), at 3-11.

!

J-145. Mr. Conran originally stated in prefiled testimony that a

program had been initiated to address USI A-17 and "has progressed sig-

nificantly over the past few years." The Staff has affirmed repeatedly

on numerous occasions its view that, until the generic program is

completed and provides the basis for making an orderly decision regarding

the possible need for additional systems interactions requirements,

reasonable assurance of public health and safety is provided by compliance

with current requirements and procedures. Speis et al. , ff. Tr. 6357, at

36-37. The early phase of this program involved the development of a

candidate systems interaction methodology by Sandia LaL- atory and a

limited scope trial application to the Watts Bar 1 facility. The objec-;

| tive of this effort was to attempt to evaluate both the methodology
!

| developed and the adequacy of existing Standard Review Plan procedures
|

-

i for uncovering potential system interactions. Speis et al. , ff. Tr. 6357,

i

at 37-38.

|
,

o
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J-146. This Phase I analysis, using the Watts Bar Unit 1 as the

subject, was performed using fault trees to identify component failure

combinations (cut-sets). This effort identified a few potentially adverse

interactions within the limited scope of t'ie study. The Staff reviewed

the interactions identified for safety significance and generic implica-

tions. The Staff concluded that no corrective measures were needed imme-

diately at Watts Bar Unit 1, except with regard to the potential for

interaction between the power operated relief valve and its associated

block valve. This interaction had been separately identified by analyses

of the THI-2 accident and corrective measures were already being imple-

mented. This initial A-17 effort was deemed unsuccessful, in that it

did not identify all potentially important systems interactions. Speis

et al. , ff. Tr. 6357, at 37-38; Staff Ex. 2A, at B-10. See also Finding

J-62.

J-147. In May 1980, in the aftermath of the TMI-2 accident, the TMI-2

Action Plan (NUREG-0660) was approved by the Commission. Item II.C.3 of

the Action Plan (Systems Interaction) was incorporated within the USI A-17

effort and broadened the systems interaction program. Special limited-scope

(spatially coupled, seismic initiator) system interaction analyses were

performed at Diablo Canyon Units 1 and 2 and at San Onofre Unit 2. The

basic method used in both analyses was ,in situ visual examination of plant

systems for potential failures of " sources" (i.e. , nonseismic Category I

piping / equipment) that could adversely affect the functioning of safety-

related " targets." The Staff and ACRS accepted both analyses even though

the results differed significantly in terms of the number of potentially
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adverse systems interactions discovered. The differences in results

obtained were explainable in view of differences in design criteria applied

at the two facilities. The San Onofre unit design criteria required both

nonsafety-related and safety-related systems to be mounted with Seismic I

qualified mountings. This design criterion had not been applied at Diablo

Canyon. Speis e al., ff. Tr. 6357, at 38; Tr. 7150 (Conran).

J-148. In January 1981, a Staff assessment (based on surveys by

three national laboratories under contract to the staff) of then avail-

able methodologies led to the conclusion that application of any single

method could not identify all potentially important systems interactions.

Therefore, the Staff undertook a program to further develop available

methods (or combinations of available methods) and to incorporate them

into what has been termed " Interim Guidance" that could be used by

licensees / applicants for a comprehensive, systematic systems interaction

evaluation of specific facilities. The Interim Guidance was intented to

describe an acceptable general approach to a comprehensive systems inter-

action analysis effort, and to provide at least two distinct alternative

detailed step-by-step illustrative procedures for accomplishing that

objective. The documentation of one illustrativ.e procedure (characterized

as a Fault Tree / Interactive FMEA methodology) is essentially complete and

ready for trial application at this point. Documentation of the second

illustrative procedure (called the Matrix-based Digraph Method) was

scheduled to be completed by August 1982 (FJREG/CR-2915, Initial Guidance

on Digraph-Matrix Analysis for Systems Interaction Studies, was issued in

March 1983). The Interim Guidance is based upon experience gained during
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the Watts Bar limited-scope analysis, the Diablo Canyon and San Onofre

seismic-initiated systems interaction reviews, the surveys conducted by

the national laboratories, and review of the Indian Point-3 program plan.

Speis et al., ff. Tr. 6357, at 38-39.

J-149. Another major element in the expanded systems interaction

program included under Action Plan Item II.C.3 is the broad-scope systems

interaction evaluation of the Indian Point-3 facility by the Power Author-

ity of the State of New York (PASNY), employing a methodology developed

by themselves. PASNY submitted a preliminary plan for this systems inter-

action study in March 1981, and Staff review was completed six months later.

PASNY's final program plan, incorporating the Staff's review comments, was

received in January 1982, and has been approved / endorsed for performance

at IP-3 by both the Staff and the ACRS. The actual study effort got under-

way in April 1982, and is progressing satisfactorily at this time. It was

estimated that approximately one year would be required to complete this

study. Speis et al. , ff. Tr. 6357, at 39-40. Results from the PASNY study

were expected in August 1983, however, this date has now slipped to

September 1983. Tr. 20,792 (Conran); see Finding J-174.

J-150. One remaining major element in the Staff's system interaction

program plan under Action Plan Item II.C.3, which has not yet been approved

or initiated by the NRC Staff, is the so-called " Pilot Program" effort.

As initially conceived, the Interim Guidance described in the proceeding

was to be applied on a trial basis in several plants undergoing operating

license review, and results from both the pilot plant analyses and the

. 4) :
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IP-3 study were to be evaluated in reaching a final decision regarding

the need for additional requirements to perform expanded scope system

interaction analyses on some or all LWRs. Speis et al., ff. Tr. 6357,

at 40. The pilot program has not yet been started or received approval.

Tr. 7150 (Conran).

J-151. The Staff has also given consideration to the option of

requiring that systems interaction analyses be performed on the first

group of NREP/SEP Phase III4s plants using the PASNY methodology as the

basis, after the Staff has reviewed initial phases of the IP-3 study and

identified any needed modifications. Subsequent NREP/SEP plants could

perform systems interaction analyses using methodology that incorporates

further improvements on the later pilot studiet. Thus, the refinement

of methodology, and the decision to proceed with each additional step,

would depend on what had been learned to date. This option is consistent

with the view that performance of systems interaction dependency analyses

in combination with current PRAs will better assure that PRA results will

provide adequate insight regarding the possible need for improvements in

48The Systematic Evaluation Program (SEP) is an ongoing program involving
a deterministic review of operating plants to assess the adequacy of the
design and operation of existing reactors, to compare them with current
safety criteria, and to provide the basis for integrated and balanced
backfit decisions, if required. The program was initiated in 1977;
Phase II of the program is now in progress. Phase III (SEP III) is
scheduled to begin in FY 1983 for completion in FY 1989.
The National Reliability Evaluation Program (NREP) is a program proposed
to assess design and operational deficiencies of all commercial operating
power reactors employing probabilistic risk assessment (PRA) techniques.
The Staff is seeking Commission approval to coordinate NREP with SEP
Phase III and require SEP III licensees to do PRA under NREP.

9
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safety and reliability. Spets g al., ff. Tr. 6357, at 40-41; see

Tr. 6463 (Thadani), Tr. 7139 (Conran).

J-152. There has been slippage of more than a year from the schedule

originally proposed by the Staff. Part of the reason for that slippage

lies in the Indian Point PRA effort as well as plant operating problems

there. Another part of the reason is the difficulty in merging the NREP

program and the systems interaction program. Tr. 7151 (Conran).

J-153. Mr. Conran was the principal author of the portion of the

Staff's original Contention 7B written testimony covering systems inter-

actions and USI A-17. Conran Affidavit, ff. Tr. 20,401, at 1. The

St.aff's position as reflected in testimony given previously by Staff

witnesses in July 1982 in this proceeding on the subjects of A-17 and

systems interactions have not changed as a result of Mr. Conran's

February 9,1983 Affidavit or for any other reason. Mattson g al.,

ff. Tr. 20,810, at 3; Tr. 20,816 (Thadani).

J-154. The cumulative effect of unfavorable developments with

respect to the scope, schedule, priority and resources allocated to the

Staff's program for resolving USI A-17 that occurred both before and after

Mr. Conran's original 7B testimony, led Mr. Conran to file his Affidavit

relating to USI A-17. He states that he can no longer in good conscience

f support the position, reflected in his earlier testimony, that the Staff's;

systems interaction program provides currently an adequate basis for the

i
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" justification for operation" conclusion required under North Anna.

Conran Af fidavit, ff. Tr. 20,401, at 2.

Background of Staff's Program for Resolution of USI A-17

J-155. In December 1977, the NRC Staff published the Task Action

Plan for Task A-17, Systems Interaction in Nuclear Power Plants. Conran

Affidavit, ff. Tr. 20,401, at 3; Goldsmith et al. , ff. Tr. 20,903, at 4.

The plan for resolution of Task,A-17 was:

[T]o develop and implement, to the extent that a study
indicates the need, a method of review that will extend
the present review techniques in sufficient breadth and
depth to assure a systemetic and comprehensive review
of systems interaction.

The plan will also include the development of criteria
and procedures to assure that applicants _ incorporate
appropriate systems interaction considerations into their
design and review process.

Goldsmith et al., ff. Tr. 20,903, at 4 (quoting NUREG-0371, Rev. 1, at 2

(Nov. 15, 1977)).

J-156. From its inception, Task A-17 has been consistently

designated as a high priority program. In 1977, NRR developed criteria

for grouping generic technical activities according to their priority.

Task A-17 was one of 41 tasks, selected from a total of approximately

133, determined by the Staff to be of the highest priority and therefore

designated as a Category "A" activity. Goldsmith et al. , ff. Tr. 20,903,

at 5-6.
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J-157. As a Category "A" activity, Task A-17 was one of those

tasks which the Staff judged "to warrant priority attention in terms of

manpower and/or funds to attain early resolution," because its resolution

"could (1) provide a significant increase in assurance of the health and

safety of the public, or (2) have significant impact upon the reactor

licensing process." Goldsmith g al., ff. Tr. 20,903, at 5 (quoting . .

NUREG-0410, NRC Program for the Resolution of Generic Issues Related

to Nuclear Power Plants (Jan. 1978)) 48

J-158. Each subsequent Staff review of generic safety issues has

re-established the high priority given to Task A-17. In 1979, A-17 was

designated as an " Unresolved Safety Issue,".one of only 17 generic issues

so designated. Goldsmith e_t al., ff. Tr. 20,903,_at 6-7. In NUREG-0510,-

Identification of Unresolved Safety Issues Relating to Nuclear Power

LPlants (January, 1979), the Staff defined a USI as:

a matter affecting a number of nuclear power plants that
poses important questions concerning the adequacy of

~

existing safety requirements for which a final resolution
has not yet been developed and that involves conditions

~

not likely to be acceptable over the' lifetime of the
plants affected.

**The other categories of generic activities included those judged as:
"important in assuring the continued health and safety of the public
but for which early resolution is not required"; having "little direct
or immediate safety, safeguards or environmental significance, but
which could lead to improved staff understanding of particular-technical

,.

issues'or refinements in the licensing process"; and, not "waarant[ing]'

the expenditure of manpower or funds because little or no irpurtance to"
,

I the safety, environmental or safeguards aspects of nuclear reactors or'
to improving the licensing process can be attributed to the. activity."'

,.

NUREG-0410, Appendix B.

L
i

i
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Goldsmith g al., ff. Tr. 20,903, at 6 (quoting NUREG-0510,-at 10).
e

J-159. The County's prefiled testimony specifically explains that

USI A-17 is a confirmatory study "to confirm the adequacy of current

Staff safety requirements." Goldsmith et al., ff. Tr. 20,903, at 7;
^

Tr. 20,934-35 (Goldsmith), 20,946-50 (Goldsmith, Minor). Moreover,

NUREG-0510, selectively cited by the County as the basis for County

Proposed Finding S78:92, also states that the NRC Staff believes that its

review procedures and acceptance criteria currently provide reasonable

assurance that an acceptable level of system redundancy is provided in

plant designs and that the resolution of USI A-17 is expected to confirm

this belief. LILCO Ex. 71, NOREG-0510, at A-12, A-13.

J-160. USIs are those programs for which resolution is necessary to:

(1) compensate for a possible major reduction in
the degree of protection of the public health
and safety, or (2) provide a potentially signifi-
cant decrease in the risk to the public health

and safety. Quite simply, an " Unresolved Safety
Issue" is potentially significant from a public
safety viewpoint and its resolution is likely
to result in NRC action on the affected plants.

Goldsmith g al. , f f. Tr. 20,903, at 7-8, (quotina NUREG-0510, at 10).
I

Nevertheless, USI A-17 is a purely confirmatory program to see whether

undetected problems exist under the present regulatory framework.

Goldsmith g al. , f f. Tr. 20,903, _ at 7; Tr. 20,972-73 (Goldsmith);

Mattson et al., ff. Tr. 20,810, at 4, 5, 14; Tr. 20,830 (Thadani).
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J-161. In designating A-17 as a USI, the Staff considered the

fact that the task involved the " perform [ance of] studies to confirm the

adequacy of current Staff safety requirements," as well as the fact that

it was in the highest risk-related category, defined as " Potential High

Risk Items." It also reviewed the Abnormal Occurrences reported to

Congress during 1977 and 1978. A consideration of all these factors led

to the determination that A-17 qualified as a USI. Goldsmith et al.,

ff. Tr. 20,903, at 7.

J-162. A-17 has never lost its designation as a USI. Rather, as

Mr. Conran and the County witnesses noted, the safety significance and

importance of USI A-17 was confirmed and reinforced following the TMI-2

accident by the inclusion of a systems interaction program in the

Commission's THI Action Plan. Conran Affidavit, ff. Tr. 20,401, at 3;

Goldsmith et al., ff. Tr. 20,903, at 8. The TMI Action Plan ranked Task

II.C.3, Systems Interactions, as having high safety significance and

near term (within two years of implementation) benefit. Goldsmith et

al. , ff. Tr. 20,903, at 8 (citing NUREG-0660, NRC Action Plan Developed

as a Result of the TMI-2 Accident, Tables B.2 at B.2-5, and B.3 at B.3.3

(May 1980)).

J-163. Most recently, in the November 10, 1982 draft of NUREG-0933,

A Prioritization of Generic Safety Issues, Revision 0, the Safety Program

Evaluation Branch of the NRC's Division of Safety Technology once again

assigned the highest priority to the systems interaction issue. The stated

|
purpose of the priority rankings contained in draft NUREG-0933 is "to

!

|

.
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I

assist in the timely and efficient allocation of resources to those safety
L

issues that have a high potential for reducing risk and in decisions to

remove from further consideration issues that have little safety significance
|

and hold little promise of worthwhile safety enhancement." Goldsmith et al.,

ff. Tr. 20,903, at 8-9 (quoting Draft NUREG-0933, Rev. O, at 11-111).

| The draft explained that:

Assignment of a HIGH priority means that strong efforts
to achieve an earliest practical resolution are
appropriate. This is because (a) an important safety

deficiency is involved (though generally the deficiency
is not severe enough to require prompt plant shutdown),
(b) a substantial safety improvement is likely to be
attained at a low enough cost to make the improve-
ment very worthwhile, or (c) the uncertainty of the
safety assessment is unusually large and an upper-
bound risk assessment would indicate an important
safety deficiency.

Goldsmith et al. , ff. Tr. 20,903, at 9 (quoting Draf t NUREG-0933, Rev. O,

at iv). USI A-17 was one of only 15 issues, selected from a total of 74,

that were assigned a "high" priority. Goldsmith et al. , ff. Tr. 20,903,

at 9.

J-164. The Board agrees with Mr. Conran and the County witnesses

that the above-described decisions and actions with respect to USI A-17

indicate clearly that Staff management and the Commission assigned a

high priority to this issue and intended that it be resolved in a timely

fashion. Conran Affidavit, ff. Tr. 20,401, at 5-6; Goldsmith et al. ,

ff. Tr. 20,903, at 3. Mr. Conran testified that to determine whether a
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resolution of this issue is being reached on a timely basis, the general

underlying concern can be stated as follows:

" Things unanalyzed" in the design of reactor plant
systems (e.2. common mode / common cause mechanisms,
and the effects of non-safety component failure) can
lead to " things unexpected" in the operation of
reactor facilities (e.R., occurrence of unanticipated
events, including some serious enough to be termed
accident precursors). And no matter how well trained
or capable reactor operating personnel are (i.e.,
given some finite unreliability rate in operator
actions), if the " unexpected" happens often enough
(and it does, based on operating experience reports)
for long enough, the likelihood of a serious
accident (like TMI-2) can become unacceptably high.

Conran Affidavit, ff. Tr. 20,401, at 6 (emphasis in original).

Progress Toward Resolution of USI A-17

J-165. The original date set for completion of Task A-17 was

December 30, 1978. Goldsmith et al., ff. Tr. 20.903, at 10 (citina Task

Action Plan, Task No. A-17, Rev. 0 (Nov. 15, 1977)). As of January 1979,

the NRC still expected to complete " Phase I" of the task (development'

of a workable methodology by Sandia Laboratories) by September 1979,

with " Phase II" (application of the methodology to actual plants) being

contingent upon whether Sandia's study identified systems interactions

as a significant problem. Goldsmith et al., ff. Tr. 20,903, at 10-11

(citina NUREG-0510, App. A at 12).

1

I

_- -_ - - . . , -- -. . _ . - - - . , - . - - - - - ----
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J-166. Because of unexpected delays, by September 1979, the target

| date for completion of Sandia's Phase I study was moved back to March 1,

1980; Phase II was then scheduled for completion in March 1981. Goldsmith

| g al. , ff. Tr. 20,903, at 11 (citing NUREG-0606, " Unresolved Safety
1

Issues" Summary 1 (Sept. 4, 1979)).

I

J-167. As part of the TMI Action Plan, the program for resolving

USI A-17 was revised and rescheduled. As of May 1980, the revised plan

included (1) a plan to develop and demonstrate workable methodologies

for systems interaction analysis; and (2) review of three plant-specific

systems interaction studies: the Diablo Canyon Seismic Systems Interac-

tion Walkdown; the San Onofre Seismic Systems Interaction Walkdown; and

the Indian Point 3 Systems Interaction Review. Conran Affidavit, ff.

Tr. 20,401, at 4; Goldsmith et al. , ff. Tr. 20,903, at 11-12. The Diablo

Canyon and San Onofre studies were limited to analysis of spatially

coupled interactions initiated by seismic events. Goldsmith et al., ff.

a

Tr. 20,903, at 12.

J-168. In October 1981, a Staff proposal for the review of four

plants then under construction using NRC-developed methodologies was

submitted to the NRR Director. Conran Affidavit, ff. Tr. 20,401, at 19;

Goldsmith et al., ff. Tr. 20,903, at 13. In addition, by October 1981,

the Staff had completed its initial evaluation of the methodologies to be

used at Diablo Canyon and San Onofre, and had reviewed a preliminary

submittal concerning the proposed Indian Point study. Coldsmith et al.,

ff. Tr. 20,903, at 13.

|

_ - _ . _ - - _ _ . __. - _ _ ._. - . _ . _ _ _ _ _ _ _ . _ _ _ _ - _ .
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J-169. Thus, as of October 1981, the Staff intended to gather data

from seven plants for its USI A-17 program. Two of the plant reviews

(Diablo Canyon and San Onofre) were to be limited in scope; the other five

(Indian Point and the four reviews using NRC-developed methodology) were

to be more complete. No action was taken by NRR at that time. Goldsmith

et al. , ff. Tr. 20,903, at 13; Conran Affidavit, ff. Tr. 20,401, at 19.

J-170. The submittal to the Staff of evaluated search results from

the Diablo Canyon study, which had been expected in late 1982, has been

delayed indefinitely, due to difficulties in that case. The planned sub-

mittal of unevaluated research results from the licensee's study at Indian

Point 3, which had been expected in late 1982 or early 1983, has been

delayed until late 1983 due to hearing related considerations and com-

plications. Conran Af fidavit, ff. Tr'. 20,401, at 11. These delays mean

that no broad scope systems interaction study planned in connection

with the USI A-17 program has yet been completed at any facility.

Tr. 20,746 (Conran).

J-171. The status of the other four plant reviews has also changed.

Mr. Conran testified that following the submission of the October 1981

Staff proposal recommending the initiation of the four plant reviews, no

authorization was received from the NRR. In February 1982, however, the

NRC stated (in a letter to the ACRS) that "[The Staff] proposes to begin

soon with reviews of four near-term operating license plants using two

- - _ _ _ _ __-_. _ _ _ - _ _ _ - _ _ _ _ _ _ _ _
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l different methodologies for two plants each."50 Now the four plant
|

| reviews have been discarded altogether from the USI A-17 program.

Conran Affidavit, ff. Tr. 20,401, at 19-21; Mattson et al., ff.

Tr. 20,810, at 6-7; Goldsmith et al. , ff. Tr. 20,903, at 14.

J-172. The delays in the Staf f's receipt of data from utility-

conducted studies, combined with the decision not to perform systems

interaction studies on the near-term operating license plants and the

lack of any alternative studies, led to Mr. Conran's decision to file

his Affidavit regarding USI A-17. Tr. 20,712-13, 20,716 (Conran),

i

New Staff Proposal for Resolving USI A-17

|

J-173. The Staff testified that it now believes a basis for new

licensing requirements, if any, could result from the A-17 program in

October 1984. The new plan for resolving USI A-17 is based on applying

the Staf f's candidate methodologies to Indian Point Unit 3, to provide a

comparison with the methods used by the licensee (PASNY) in its study of

its plant. Mattson et al., ff. Tr. 20,810, at 6-7. The Suffolk County

witnesses disagree with the Staff's time prediction (as does Mr. Conran),

and also disagree that the present A-17 program will necessarily form the

basis for new licensing requirements for BWRs. See next three findings.

50 Memorandum from William J. Dircks, NRC, to Paul Shewson, ACRS, " Systems
Interactions" (February 12, 1982).

i

L
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J-174. The current Staff schedule is based on the Staff's expecta-

tions that the following five deadlines will be met:

1. Initiate Staff methodology comparison study on the Indian

Point 3 plant in April 1983.

2. Receive the results from the PASNY study in August 1983.

(Mr. Conran noted that this projected date has already slipped to September

1983. Tr. 20,792 (Conran).)

3. Receive the results of the Staff's Indian Point 3 study in

July 1984.

4. Develop safety significance of identified interactions in

July 1984.

5. Developba.;1sfornewlicensingrequirements,ifany,asa
result of the USI A-17 program in October 1984. Mattson et al., ff.

Tr. 20,810, at 7.

J-175. The County witnesses testified that, based upon the past

history of the USI A-17 program, there is no guarantee that this schedule

will be met. Goldsmith ej al., ff. Tr. 20,903, at 15. Mr. Conran testi-

fled that in his opinion meeting this schedule was possible, but not

likely; because they are cooperative efforts, they slip. Tr. 20,791

(Conran). His " optimistic" estimate was that, at the current rate of

t ._. _ _ - _ _ _ _ _ _ - _ - - _ _ - _
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progress, completion of the program would take four to five years from

|_ April 1983. Tr. 20,789 (Conran).
|

J-176. Moreover, the County witnesses testified that the results

of the Staff's program to resolve USI A-17, as now described by the Staff,

will yield data from only one plant -- Indian Point 3 -- which is a PWR.

Although the County witnesses considered it possible that the methodologies

to be used for the Indian Point studies now planned could be applicable to

BWR studies, they point out that the Staff does not plan to test those

methods on BWRs as part of the USI A-17 Program. Goldsmith et al.,

ff. Tr. 20,903, at 15; Tr. 21,014-15 (Minor).

J-177. Because the Staff has conducted no studies on BWRs and does

not intend to do so as part of its program to resolve USI A-17, there is

no indication that either the current Staff plans for USI A-17.or the

ultimate result if those plans are implemented will have applicability to

Shoreham. Goldsmith g al., ff. Tr. 20,903 at 15-16. Until the method-

ologies have been demonstrated on a BWR, there is no real assurance that

it is applicable to Shoreham directly. Tr. 21,014 (Minor).

J-178. The Staff concludes, however, that additional plant-specific

systems interaction studies are not necessary to provide reasonable assur-

ance of public health and safety as a predicate to licensing Shoreham.

Mattson g al., ff. Tr. 20,810, at 5-6.
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The North Anna Finding

J-179. As noted above, Mr. Conran testified that in his opinion,

the Staff's program for resolving USI A-17 does not provide an adequate

basis for the " justification for operation" conclusion required under

North Anna. Conran Affidavit, ff. Tr. 20,401, at 2, 10; Tr. 20,696

(Conran). In Mr. Conran's view, North Anna requires a determination as

to whether the operation of the facility in the absence of the final

resolution of the facility would pose undue risk. He stated that the

Staff is required under North Anna to state clearly that it is working

on the USI such that either (1) the problem will be resolved before the

projected operation of the facility in question, or (2) if the facility

operates in the absence of final resolution, it will not pose undue risk.

Tr. 20,698 (Conran). He believes that progress in resolving USI A-17 is

an element necessary for a North Anna finding for Shoreham because with-

out such progress, he is unable to conclude that there is reasonable

assurance that Shoreham could be operated without undue risk to the public.

Tr. 20,718 (Conran).

J-180. The County witness stated that absent some specific infor-

mation for Shoreham, he thinks the generic program doesn't support the

lack of specific information for Shoreham. Mr. Goldsmith explained that

the purpose of the A-17 program is to obtain some systematic information

on systems interactions to develop a methodology in the generic sense that

could be applied to detect undiscovered systems. Tr. 20,917-19; 20,972-73

(Goldsmith). At this time, to the County's knowledge, the Staff has no

-
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study data on which to base a BWR- or Shoreham-specific conclusion.

Goldsmith et al., ff. Tr. 20,903, at 20.

J-181. The Staff witnesses testified that the Staff's position on

the subjects A-17 and system interaction had not changed as a result of

Mr. Conran's affidavit. The Staff believes there is reasonable assurance

that the Shoreham plant can be operated without endangering the health

and safety of the public. Mattson et al., ff. Tr. 20,810, at 3-4. The-

Staff is not aware of any major interactions that are not considered in

the regulations. Tr. 20,830 (Thadani). Similarly, in January 1979, the

Staff stated: " Task A-17 will provide an independent investigation of

safety functions -- and systems required to perform these functions -- in

order to assess the adequacy of current review procedures." LILCO Ex. 71,

at A-12. The Staff witnesses believe A-17 is confirmatory in nature simply

because it talks about searching through this whole plant, essentially. It

is important because they "do think there are lots of interactions there."

The Staff expectation is that the current criteria would identify most, if

not all, of the significant safety-related interactions. Tr. 20,862 (Thadani).

J-182. Mr. Conran and the County witnesses disagreed with the Staff's

characterization of USI A-17 as principally " confirmatory in nature".

Mr. Conran testified that in the absence of a compelling current indication

that'the definitions and Staff policies associated with USIs and high

priority generic concerns no longer apply to USI A-17, the Staff should

not now characterize USI A-17 as merely or principally confirmatory in

nature. Tr. 20,742 (Conran).
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J-183. Similarly, the County witnesses testified that given the con-

sistently high priority accorded USI A-17 by the NRC, in their opinion

even if the adjective " confirmatory" were applicable, that adjective

does not mean that achieving resolution is unimportant or insignificant.

Despite the Staff's statements as to the anticipated results of an eventual

resolution of USI A-17, the fact is that there are no results as yet, and

therefore the hoped for " confirmation" has not occurred. Goldsmith et

al., ff. Tr. 20,903, at 16-17; Tr. 20,948-50 (Minor).

i

J-184. The County witnesses do not believe the Staff's assertion

| is entirely correct that " progress" in the A-17 program has provided no

indication that present review procedures and criteria do not provide
i

|
reasonable assurance that the effects on potential systems interactions

<

on plant'. safety will be within the effects a plant saft.ty.previously
'

), evaluated (i.e., within the design basis envelope). (See Mattson et al.,

i .ff. Tr. 20,810, at 5.) They pointed out that there has been only one study

on the A-17 program which compared potential systems interaction events
,

'

!

) with specific SRP requirements (the Sandia study). That study identified

deficiencies in the SRP, but concluded that the plant was adequately
i-
! protected against systems interaction. Goldsmith g al., ff. Tr.J20,903,

|
at 17-18; Tr. 20,973 (Goldsmith); Tr. 1684 (Minor).

1
;

J-185. In addition, actual events involving adverse systems inter- *

i

actions, such as the Quad Cities internal flooding incident and the Browns-
'

l
'

Ferry fire, have resulted in changes to the SRP. Based on these facts, the g
,

1
| County' witnesses concluded that the SRP has in the past addressed certainp ,

- _-. _ _ _ _ _ _ . , , _ . _ . _ _ _ . . . . , _ . _ _ , . _ , . _ . _ , _ . . _ , . _ _ _ _ _ _ . . . ,
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interactions on a reactive, i.e. , af ter- .s-fact basis, and has been found

not to address at all certain other interactions. Goldsmith et al., ff.

Tr. 20,903, at 18-19; Tr. 20,974 (Goldsmith).

J-186. Mr. Conran noted that continuing operating experience is

the source of his concern. Specifically, he referred to the unexpected

events that have occurred because the underlying systems interactions

causes of those events had not been effectively addressed. Tr. 20,788

(Conran).

J-187. The County witnesses also testified that the initial results

of the Diablo Canyon systems interaction study, which was limited to the

identification of seismic interactions, identified 677 potential inter-

actions, 228 of which have led to plant modifications. Because the
,

results of the study have not been fully evaluated, it is difficult to
'

determine how many of these modifications were critical to the plant's

safe operation.~ In their view, the sheer number of changes suggests that

systems interactions are indeed slipping through the review process.

Goldsmith et al., ff. Tr. 20,903, at 19. See also Conran Affidavit, ff.

Tr. 20,401, at 13.

J-188. Thus, the County believes the few studies done for the Staff

or by utilities fail to corroborate the adequacy of the existing review

process. Goldsmith et al., ff. Tr. 20,903, at 18-19.

,
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J-189. The Staff's assurance that the requisite North Anna finding

does not depend on the A-17 schedule and can be made for Shoreham is

based on its judgment at this stage, at least, that actions taken by the

Commission over the last few years have "most likely taken care of [the]

main systems interaction issues." Tr. 20,867-68, 20,879 (Thadani);

Tr. 20,878-79 (Coffman). The Staff witnesses did not consider progress

toward resolution of USI A-17 to be necessary or relevant to a finding

that there would be no undue risk to the public resulting from Shoreham

operation. Tr. 20,878 (Coffman).

Need for Systems Interaction Study at Shoreham

J-190. Mr. Conran testified that all licensees and applicants for

operating licensees should be required to begin immediately limited systems

interaction reviews of their facilities, using methods now known and docu-

mented, even though not completely evaluated at this time. Conran Affi-

davit, ff. Tr. 20,401, at 12-13 (emphasis in original).

J-191. The County witnesses testified that the lack of progress on

generically resolving USI A-17, the identified deficiencies in the SRP, the

lack of focus of the Staff's USI A-17 effort on BWR systems interactions,

and the potential adverse interactions found where systems interactions

studies have been conducted, all indicate the need for systems interac-

tions studies at Shoreham. Goldsmith et al., ff. Tr. 20,903, at 20 and

n.35; Tr. 20,922, 20,926 (Goldsmith).

-- . - . ._ -
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J-192. Methods of conducting systems interaction studies have

already been developed through NRC-sponsored studies. Those studies

have been circulated within the NRC in the form of a Staff Summary Letter

Report and have appeared in a draft Initial Guidance for the Performance

of Systems Interaction Analyses at Selected LWRs. The County witnesses

testified that there are methodologies available to analyze systemat!cally

systems interaction. Goldsmith et al., ff. Tr. 20,903, at 21; Tr. 20,918

(Goldsmith). The three-step pro::ess recommended in the NRC guidance

involves: first, modeling the plant to select the combinations of sys-

tems to.be evaluated in detail; second, searching the plant for the

selected combinations of systems; and, third, evaluating the discovered

systems interactions against criteria for corrective action. Goldsmith

et al., ff. Tr. 20,903, at 22.

J-193. The County's witnesses did not testify that the identified

methodologies had been sufficiently tested to be required at Shoreham or

generally.

J-194. The Staff testified that there currently exists no well-

defined, documented methodology for systematic analysis of plant designs

for systems interaction. Speis et al., ff. Tr. 6357, at 35-36. See.also
,

Tr. 7140-44 (Conran). Mr. Thadani stated that his personal view was that.

LILCO.has.gone beyond what it is required to do and thus it seemed to

him that LILC0 would have or should have identified some systems inter--

actions (if they_ existed) which may or may not have been important. But
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his key point is that LILCO, in his opinion, went beyond the current re-

quirements. Tr. 6621 (Thadani).

J-195. Mr. Conran testified that information submitted to the

Staff by the Indian Point 3 licensee indicates that findings from compre-

hensive systems interaction analyses may affect significantly the results

obtained from current state-of-the-art PRAs. Tr. 20,748 (Conran).

Mr. Conran stated that the potential for seismic design systems interac-
,

tion analyses results' affecting PRA results would apply generally to

Shoreham. Tr. 20,748-49 (Conran).

J-196. To his personal knowledge, Mr. Goldsmith does not know if

systems interaction studies performed at Shoreham have been integrated

into the Shoreham PRA. Tr. 20,976 (Goldsmith). Mr. Minor did not know

whether LILCO would or would not incorporate into its PRA in the future

any new knowledge relating to systems interactions. Tr. 20,978 (Minor).

J-197. The ongoing plant specific Shoreham PRA study has addressed

the issue of systems interaction by virtue of constructing and quantifying

tiid plant event / fault trees which include the treatment of common-cause

initiating events, intersystem dependencies (functional, shared equipment,

physical interactions, human interactions) and intercomponent dependencies.

Burns et al. , ff. Tr. 4346, at 75; Tr. 6223 (Burns).

J-198. The Shoreham PRA took advantage of a benefit not generally

available through other methodologies. Specifically, the interaction (of

_.
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plant systems) with the containment and the containment failure modes

under degraded core conditions was considered. Burns et al., ff.

Tr. 4346, at 103.

J-199. The continuing LILCO review will search for additional

items of potential systems interactions that can be treated. The PRA

will be used as an ongoing tool through which operating experience will

be fed back. Burns et al., ff. Tr. 4346, at 125; Tr. 5871 (Kascsak).

J-200. Mr. Conran testified that any concern regarding the ade-

quacy of the Staff's generic systems interaction program has added sig-

nificance at Shoreham. First, because LILCO has taken the position that

its PRA study has, in effect, resolved the systems interaction issue for

Shoreham, he thinks it appears fair to conclude that if the Staff does

not effectively pursue timely resolution of this issue, the concern

involved is not likely to be pursued further voluntarily by positive

dedicated programs by LILCO. Conran Affidavit, ff. Tr. 20,401, at 26.

J-201. Second, Mr. Conran states that LILCO's position makes it

less clear whether systems interaction concerns have been treated ade-
_

quately at Shoreham. Id. at 27. Mr. Conran explained that LILCO's view

that equipment important to safety is limited to safety-related equip-

ment, could affect its judgment concerning the impact of the failure of

nonsafety-related equipment. In his view, this fact raises a question in

in his mind as to how much credit should be given to LILCO for any systems

interaction studies it may have performed. Tr. 20,686-87, 20,705, 20,720



-537-

(Conran). He noted, as an example, that in conducting its study of pipe

breaks, the level and degree to which LILCO explored both the effect of a

break on a nonsafety-related control system and the safety effect of a

failure of that control system, could very well have been influenced by

LILCO's basic understanding or philosophy that one brings to that study

about the importance of nonsafety things in general. Tr. 20,710 (Conran).

J-202. With one exception, the pipe failure and internal flooding

study, Mr. Conran has not reviewed any of the systems interaction studies,

such as the PRA, that had been done at Shoreham. Tr. 20,700 (Conran).

J-203. Specifically with regard to Shoreham, Mr. Conran thinks what

LILCO has done to contribute to satisfying the North Anna findings for

U.S.I. A-17 would be acceptable, given resolution of the safety classifi-

cation concern. He characterized this concern as a "possible synergistic-

type consideration." Conran ff. Tr. 20,401, at 26-27; Tr. 20,782-84

(Conran).

J-204. The Staff does not share Mr. Conran's concern, because in

general systems interaction studies are done regardless of classification

of structures, systems and components. Tr. 20,828-29 (Thadani).

Mr. Goldsmith thinks one can get a good systems interaction result with-

out relying on the importance to safety terminology, if one is looking

at nonsafety-related equipment in the specifics of systems interaction

studies and its relationship with a safety-related system. Tr. 20,927

(Goldsmith).

.- . _. -_ - _ . .
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J-205. The County witnesses agreed that a utility's acceptance of

the Denton definition (see Finding J-225) could affect in two ways the
4

'

acceptability of systems interaction studies it may perform: (1) (a-

utility might) look at different systems in a different way both to the

| importance (it) attributes to them and the care and maintenance they plan

to subject them to (than would the Staff); (2) in screening the results

of their interactions, it might see some interactions as being less

important and having less safety significance because it treats or

k considers the systems involved as being of less safety significance.

Tr. 20,930-32 (Minor).

J-206. Mr. Conran also noted that the results of a systems interac-

tion study might lead to identifying as important to safety something that .

is not now recognized that way, but "it's not the urgent driving concern

that I was trying to address in this affidavit." Tr. 20,774 (Conran).

J-207. In November 1982, the Commission decision on a proposal to

combine and implement SEP III/NREP was deferred until after a review on

the safety benefits of the SEP Phase II was completed. The iiecision by

-the Commission on SEP Phase III is now scheduled for summer 1533. Mattson

et al. , ff. Tr. 20,810, at 7-8.

b). ' Task A-47 - Safety Implications of Control Systems

J-208. A-47 was first identified as a USI in December 1980.

Tr. 7161 (Rossi).

}
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J-209. There is no approved Task Action Plan for USI A-47.

Tr. 7162-63 (Rossi).

J-210. Part of the purpose of USI A-47 is to develop criteria for

plant-specific reviews of the safety system / control system interaction

matter. Another part of the Task will likely be to review the criteria

that have been used in the past on control systems. Tr. 7436 (Rossi);

Staff Ex. 2A, at B-15.

J-211. USI A-47 " concerns the potential for transient or accidents

being made more severe as a result of control system failures or malfunc-
.

tions. These failures or malfunctions may occur independently or as

a result of the accident or transient under consideration." Staff
,

Exhibit 2A (SER), at B-15.
,

"

J-212. It is generally believed that control system failures would

probably not lead to serious events or result in conditions that safety
,

systems cannot handle. However, in-depth studies have not been performed

to verify this belief. Id.

.

J-213. The potential for control systems interactions, which are~ -

studied under USI A-47, may dif fer from plant to plant. Accordingly, it
,

is not possible to develop generic answers to USI A-47 but rather plant- ,
,

specific reviews will-be necessary which'will be based on generic criteria.

Id.
'

|

|
|

|

I

!

. -- -. . -. .- . ,. - . - - . . .. ..
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J-214. The Staff stated that a systematic evaluation of control

system design such as contemplated by USI A-47 had not been performed to

determine whether postulated accidents might cause significant control

system failures which, in turn, would make accident consequences more

severe than presently analyzed. M., Speis et al . , ff. Tr. 6357, at 44.

J-215. With respect to Shoreham, Mr. Rossi testified that the Staff

still needed two items of information in order to have confidence relating

to USI A-47: an evaluation of the effect of power supply sensor and sensor

impulse line failures on several control systems; and an evaluation of the

effect of high energy line breaks on the control systems. Tr. 7440 (Rossi).

J-216. Mr. Rcssi testified that he believes that serious conse-

quences beyond those that have already been analyzed in DBA analyses are

unlikely. Speis et al. , ff. Tr. 6357, at 44. This conclusion is based

on engineering judgment. Tr. 7456 (Rossi).

J-217. Mr. Rossi would not include the so-called Michelson concern

(involving a break in the Water Level Indication System reference leg

causing an interaction between the plant control systems and protection

systems) as part of the scope of USI A-47 because that failure did not

originate in the control system. Tr. 7457 (Rossi).

J-218. The Staff position is that LILCO needs to complete the

analyses requested by the Staff under USI A-47 and have these reviewed

to the satisfaction of the Staff prior to the time that the Staff can
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reach an affirmative judgment that the control system failures do not

represent an undue risk to the public health and safety. Speis et al.,

ff. Tr. 6357, at 45.

5). Stone & Webster / General Electric Design Process

J-219. LILCO witness Dawe described the role of systems inter-

actions in the design of a nuclear power plant, particularly with respect

to systems classification. Concern for potential systems interaction is

an integral part of General Electric's and Stone & Webster's process for

the design, manufacture and installation of systems, structures and com-

ponents.for Shoreham. Burns et al., ff. Tr. 4346, at 8, 20, and 56;

Tr. 5020, 5037 (Kascsak), 5033 (Ianni); Tr. 5085-86 (Dawe). See also,

Findings J-50 to J-117.

Early classification of systems and. knowledge of
- classification systems are particularly useful for
the designers for the interactions between systems
that would be acceptable. And in fact, I think that
it is true that functional interactions are partic-
ularly well-defined and avoidable by knowledge of
-the initial classifications of your systems.

Tr. 5021 (Dawe).

e. Compliance of LILCO and Staff in Taking Into
Account Systems Interaction

-J-220. The Staff position is that, within the existing regulatory

-framework, the systems interaction concern is addressed by evaluating

.. - _ >_ - -_ _ _ ,
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plant designs against well-established deterministic requirements and

criteria embodied in existing regulatory guidance documents (e a ,

Regulatory Guides and the Standard Review Plan). These current require-

ments are founded on the principle of " defense in depth"; and they

include provisions for design features such as physical separation and

functional independence of redundant safety systems, as well as other

measures that provide protection against hazards such as pipe ruptures,

missiles, seismic events, fires, and flooding. Also, the Quality

Assurance program that is applied during the design, construction, and

operational phases for each plant provides additional assurance in this

regard by helping to prevent inadvertent introduction of adverse systems

interactions contrary to approved design. Thus, although there is no

explicit requirement for a dedicated, comprehensive systems interaction

analysis of plant designs, and although there currently exists no well-

defined, documented methodology for systematic analysis of plant designs

for systems interactions, the existing regulatory framework provides

reasonable assurance against many types of potential systems interactions.

Speis et al. , ff. Tr. 6357, at 35-36; Mattson et al. , ff. Tr. 20,810,

I at 3-5.

|
,

J-221. The current Staff position with regard to systems inter-

actions is reflected in a recent letter (dated February 12, 1982) from

William J. Dircks, Executive Director for Operations to Paul Shewmon,

Chairman, Advisory Committee on Reactor Safeguards (ACRS), regarding an
-

ACRS recommendation that some additional systems interaction require-

ments be imposed immediately on licensee / applicants:

t
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NRR continues in the confidence that current regulatory
requirements and procedures provide an adequate degree
of public health and safety.

In addition, a program has been initiated to address these questions and

has progressed significantly over the past few years. However, the NRC

Staff has affirmed repeatedly on numerous occasions (such as the one

noted above) its view that, until the generic program is completed and

provides the basis for making an orderly decision regarding the possible

need for additional systems interaction requirements, reasonable assur-

ance of public health and safety is provided by compliance with current

requirements and procedures. Speis et al., ff. Tr. 6357, at 36-7; Mattson

et al . , ff. Tr. 20,810, at 3-4.

3. QUESTION b.

Have LILCO and the Staff taken into account classification and

qualification of systems important to safety in their analysis of the

reliability of systems to determine whether there is reasonable assurance

that the Shoreham design adequately protects (the public) from credible

accidents?

a. Definition of "Important to Safety"

J-222. "Important to safety" structures, systems, and components

are defined in 10 C.F.R. -Part 50, Appendix A (Introduction) as those which
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provide reasonable assurance that the facility can be operated without

undue risk to the health and safety of the public.

J-223. "Important to safety" encompasses the broad class of plant

features, covered (not necessarily explicitly) in the General Design

Criteria, that contribute in [an] important way to safe operation and

protection of the public in all phases and aspects of facility operation

(i.e., normal operation and transient control as well as accident miti-

gation). Goldsmith, et al., ff. Tr. 1114, Attachment 1 (The "Denton

memo"), at A-3.

J-224. Suffolk County agrees with the Staff position that safety-

related SS&Cs constitute a subset of a larger group of SS&Cs which are

important to safety. Goldsmith g al., ff. Tr. 1114, at 3-5, 20;

Tr.-15425, 15803 (Hubbard).

J-225. " Safety-related" is defined in 10 C.F.R. Part 100, Appendix A,

as describing those structures, systems, and components which are necessary

to assure: (1) the integrity of the reactor coolant pressure boundary;

(2) the capability to shut down the reactor and maintain it in a safe

shutdown condition; or (3) the capability to pravent or mitigate the con-

sequences of accidents which could result in potential offsite exposures

comparable to the guideline exposures of Part 100. These definitions were

repeated in a November 20, 1981 memorandum from Harold Denton, Director of

the Office of Nuclear Reactor Regulation, to all NRR persornel. Goldsmith

e_t al., ff. Tr. 1114, Ex. 1, Attachment A. The Denton memorandum explains
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:

that safety-related is a subset of the class of important to safety items.

The definitions embodied in the Denton memorandum constitute the Staff's

position on what the regulations mean. Tr. 6957-58, 20,607 (Conran).

Intervenors concur in these definitions. See Suffolk County's Revised

Proposed Opinion, May 9, 1983 at 19-20.

J-226. Staff witness James H. Conran, Sr., presented the Staff's

position on this issue at the hearing. Mr. Conran was closely involved

in the drafting of the Denton memorandum as a result of his appearance

as a witness in the THI-1 Restart proceeding. An issue in that hearing

caused Mr. Conran to undertake an effort to find in the regulations the

clear meaning of the terms "important to safety" and " safety grade."

This involved a review of those portions of the regulations in which

safety classification terms are defined and safety classification concepts

established (i.e., 10 C.F.R. Parts 20, 50, and 100). He reviewed the

many regulatory guidance documents (e.g. , Regulatory Guides, Standard

Review Plan, NUREG publications) in which those safety classification

terms and concepts are further interpreted, developed, and applied.

Conran, ff. Tr. 6368, at 3-4.

J-227. After testifying as a Staff witness at the TMI-1 Restart

hearing, Mr. Conran was asked by Staff management to prepare a statement

of the definitions of these terms. Mr. Conran discussed these regulatory

terms with Staff members whose background reflected a wide variety of

experience including standards development, project management, technical

review and management, and legal review. Mr. Conran also discussed the
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safety terms with the cognizant ACRS subcommittee. This effort covered

more than a year, and it included review and concurrence in the defini-

tions by all senior technical management officials in the Office of Nuclear

Reactor Regulation prior to Mr. Denton's issuing these definitions in his

November 20, 1981 memorandum. Conran, f f. Tr. 6368, at 4-5.

J-228. Mr. Conran also interacted with knowledgeable representatives

of utility, vendor, and architect-engineer organizations during the period

in which the Denton memorandum was being prepared. Mr. Conran testified

that he could not recall any industry representative giving any indication

of fundamental disagreement with the " standard definitions" ultimately

set forth in the Denton memorandum. Conran, ff. Tr. 6368, at 5; Tr. 7762

(Conran); but see Tr. 21,144 (Pollock).

J-229. In certain instances, Staff Regulatory Guides have not used
.

the terms " safety related" and "important to safety" in the manner defined

by the Denton memorandum. See Tr. 15429-32 (Hubbard) concerning Regula-

tory Guides 1.105 and 1.118. Mr. Hubbard agrees that the NRC has some-

times been inconsistent in use of the terms "important to safety" and

" safety-related." He stated:

There are some groups within the NRC, not in. quality assurance--
I am not aware in the quality assurance area that they have
ever said that important to safety was the same as safety re-
lated. However, there are other branches within the NRC who
have said that for their branches' work, they are defininga

important to safety the same as safety related. I think that

was incorrect, but they have done that. Tr. 15427 (Hubbard).

.
.
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J-230. There has been confusion within the Staff regarding the

proper use of the terms " safety-related" and "important to safety."

Indeed, elimination of that confusion was a primary reason for the

issuance of the Denton memorandum. Mr. Denton stated:

Litigation of one of the principal issues of the TMI-1
Restart Hearing brought to light the fact that there is
not complete consistency among all elements of the NRR
Staff in the application of safety classification terms
used frequently in the conduct of NRR's safety review and
licensing activities. More specifically, it appears the
terms "important to safety," " safety grade," and " safety-
related" have been used at times interchangeably, or in
ways not completely consistent with the definitions and
usage of such terms in the regulations, and which do not
fully reflect the intent of the regulations or current
licensing practice. Goldsmith et al., ff. Tr. 1114

(Attachment 1) at A-1.

J-231. LILCO disagrees that the class "important to safety" is

bigger than the class " safety-related"--

| Q.: ...you do disagree with the Denton memo which says
that important to safety is really bigger than;

safety related?

(witness Dawe): Yes, sir, I personally disagree with
that interpretation, but I think it is a distinction
that may come to be in the future. But I do not

i think it is a distinction that has been made in~the
i past. Tr. 4423 (Dawe).

!

i

I Tr. 21,051 (Pollock); Tr. 21,078-79 (Dawe).
I

J-232. Limiting the meaning of the term "important to safety" to

safety-related items, as " safety related" is used in Appendix B to Part 50
(

|

[
,

_ _ . _ _ _ _ . _ _ _ _ _ _ . . , _ _ . . _ _ . . _ . _ _ _ _ _ . . . . . _ _ _ _ _ , _ _ _ . _ _ . . . _ . _ _ _ _ _ _ , _ . .
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and Appendix A to Part 100, would result in a large number of systems that

would not come under the purview of the Staff which the Staff considers

have an importance to safety and should be reviewed and should have appro-

priate criteria applied to them. Tr. 7817 (Rossi). The NRC's concern

for public health and safety goes beyond the accident-related releases of

Appendix A to Part 100. It also includes the lower releases of limits of

Appendix I to Part 50 and of Part 20; it includes normal operation as

well as accidents. Tr. 6535-36 (Conran). Under this interpretation of

important to safety, there would be items in the plant that may not be

subject to appropriate quality standard and quality assurance requirements.

Tr. 7817 (Haass). Modifications could be made in systems that are not
1

safety-related that might degrade safety that the Staff would no longer

have any control over. Tr. 7819 (Rossi). A licensee might too narrowly

construe its reporting obligations under 10 C.'F.R. Part 21. Speis et al.,

ff. Tr. 6357, at 7. In sum, there would be a void in the regulations

that provide assurance of public health and safety. Tr. 7817 (Rossi,

Haass, Conran).

J-233. The safety-related set of structures, systems, and compo-

nents is a sufficient set with which to achieve cold shutdown under any

design basis event. Tr. 4490 (McGuire), 4882 (Dawe).

J-234. LILCO has interpreted the terms "important to tafety" and

" safety-related" interchangeably, as being equivalent to the definition

of " safety-related" embodied in 10 C.F.R. Part 100, Appendix A. To LILCO,

both terms refer to the narrower set of plant items necessary to perform

>
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the accident prevention and mitigation functions cited in 10 C.F.R.
|

Part 100, Appendix A, rather than the set of structures, systems and com-

ponents that provide reasonable assurance that the facility can be oper-

ated without undue risk to public health and safety described in 10 C.F.R.

Part 50, Appendix A. Tr. 4790 (Robare); Tr. 7057 (Haass); Tr. 21,047,

21,051 (Pollock). The application for Shoreham, specifically to FSAR, was

prepared using the terms in this way. Tr. 4420-22, 4470, 4485 (Dawe);

21,051, 21,072 (Pollock). No separate category of "important to safety"

was recognized by LILCO. Minor et al., ff. Tr. 1113, at 19; Tr. 6527

(Kirkwood); Tr. 6961-62 (Conran).

J-235. LILCO believes that the definition of "important to safety"

argued for by the Staff is new and not equivalent to what has been accepted

in the past. Tr. 21,052-53 (Dawe).

J-236. The improper equating of the safety terms " safety-related"

and "important to safety" is something the Staff has seen and recognized

both within the Staff and within the industry. Tr. 20,422-23; Tr. 20,453-

54; Tr. 20,591-92 (Conran).

|

J-237. The majority of Mr. Conran's effort in preparing the Denton

memorandum was interaction within NRC, the intent being to get the NRC

house in order before NRC began to get " picky with the industry." His

! discussions with industry were not significant. These consisted of meet-

ings with the PASNY and an Atomic Industrial Forum (AIF) subcommittee on

systems interaction concerning the Indian Point 3 systems interaction

.. . . . - - - . _ . - , . . . _ . -
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program. The memorandum and definitions were not the specific purpose

of the meetings. Tr. 7741-43, 7750 (Conran).

J-238. Mr. Conran did not review FSARs of licensed plants in the

course of preparing the Denton memorandum. Tr. 7772-3 (Conran). He was

aware of one utility (TVA) which equated the terms "important to safety"

and " safety-related" in what he understood to be a draft manual. He

indicated this to the ACRS to demonstrate that the terminology problem

was not just internal to the NRC. Tr. 7769-72 (Conran).

J-239. NRC witness Conran also indicated that some members of the

NRC Staff have equated the terms "important to safety" and " safety-related,"

and used them interchangeably. Nevertheless, Mr. Conran believes the

Staff uses the concept, if not the terms, consistently. Tr. 7736-7 ,

(Conran).

J-240. The record shows the Staff does not use the term "important

to safety" consistently as defined in the Denton memorandum. In Regula-

tory Guide 1.105, Revision 1, dated November 1976. the NRC has defined

the term "important to safety" to be synonomous with " safety-related" as

that term is defined in the Denton memorandum. Tr. 15,429 (Hubbard).

Likewise, Regulatory Guide 1.118, Revision 2, June 1978, subscribes to

the same definition for "important to safety" as Regulatory Guide 1.105,

Revision 1, dated November 1976. Tr. 15,431-32 (Hubbard).

|

- .

l
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J-241. NRC witness Conran noted that revisions may be required to

the NRC's Regulatory Guides and Standard Review Plan to assure terminology

is used consistently with the Denton memorandum. The Denton memorandum

itself directed recipients to review regulatory guidance documents in

this regard and recommend changes. The Staff witnesses were not aware

of the status of any effort to review and revise these guidance documents.

It is not a high priority item for the Staff. Tr. 7768-9 (Conran);

Goldsmith et al., ff. Tr. 1114, Attachment 1, at 2. This was the result

of a combination of several problems: there was a great deal of inconsis-

tency among the Staff on the everyday usage of the terms; it was not a

high priority task; and, it was a complicated task, including a presenta-

tion to the ACRS. Tr. 6955-57 (Conran).

J-242. The Denton memorandum does not identify or define the class

of structures, systems, and components that are important to safety but

not safety-related, except by the question-begging definition "anything

that contributes in [an] important way to safety." Staff witnesses

acknowledged the vagueness.and potentially great breadth of this defini-

tion. Staff witness Conran testified that the only examples he could

think of that might be excluded from the "important= to safety" category

were garages and administrative buildings. Tr. 7795 (Conran). A second

Staff witness, in response to a similar inquiry, suggested toilets, wash-

ing machines, and water fountains might be examples of items not important.

to safety. Tr. 6523 (Speis). This witness then acknowledged that these

examples of excluded items might exaggerate the scope of what is included
,

in the category of "important to safety." He indicated that he was sure
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other systems existed that play no role in the overall safety of the

plant, but significantly he was unfamiliar with any of those systems.

Tr. 6529-30 (Speis). As if to confirm the lack of definition of the

Denton memorandum category of "important to safety," Staff witness Rossi

testified that it might be important not to define the category precisely

because to do so would remove regulatory control. Tr. 6531 (Rossi)'.

J-243. In addition to the absence of any reasonably precise defini-

tion of what is included in the category of important to safety, the

Denton memorandum is wholly silent on what quality standards and quality

assurance should be applied to that category of structures, systems, and

components. Burns et al. , ff. Tr. 4346, at 55 n.5; Tr. 6976, 7063, 7480

(Haass); Tr. 7862-63 (Conran).

J-244. Staff witness Haass agreed that the following characteriza-

tion of the situation by the Board was correct:

What troubles me or what puzzles me is if you had an
applicant--say, LILCO--that used the term "important to
safety" exactly the way the Staff intended it to be
used.... It is merely that commitment that is being
relied on in the Staff's concept of the audit type
review--that you could have that commitment and their
agreement that they are using your definition. And yet,
the Staff still doesn't have the slightest idea as to
what level of QA is being applied for different
components. It is still the same old ad hoc approach.

And if you get into a disagreement later as to what QA
was to apply, you are not going to have any help by the
fact that they agreed with your definition, because within
that definition there are all of these gradations as
depending upon the importance of the structure, system,
or component. So what is the big hullabaloo all about?
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Tr. 6979-80 (Haass).

J-245. The Staff responded:

We see a need at the Staff level to provide a more struc-
tured approach in this area, and we have two programs
under way now that are directed toward achieving that
goal. It will be a while before we are there, but we
likewise felt that there are gradations in the importance
to safety of items, and looking at it from the QA point of
view, there ought to be, as the regulations say, there
ought to be gradations in QA requirements that are appro-
priate for these items.

Tr. 6980 (Haass).

J-246. The adoption of the definition of "important to safety" set

forth in the Denton memorandum would only matter in the extreme case where

a utility does not want to apply any QA whatsoever to a particular item.

Tr. 6982 (Haass).

J-247. IEEE, through its Nuclear Power Engineering Committee, has

objected to the use of the term "important to safety" to mean more than

" safety-related," citing the common usage equivalence of these terms in

the past and the confusion it creates for the future. The IEEE has been

attempting since the mid-1970s, as yet unsuccessfully, to develop a meth-

odology to assign design criteria based on a system's level of importance.

However, the IEEE recommendation is that the term "important to safety"
i
'

not be used until it has a commonly understood meaning. Burns et al.,
;

ff. Tr. 4346, Attachment 4; Tr. 6720, 7757-60 (Rossi).

|

l

!
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J-248. The LILCO witnesses testified that, in their extensive

experience with the NRC Staff, the. term "important to safety" was not

generally used or was used synonymously with the term " safety-related."

Discussions with the Staff were solely in terms of safety-related and

nonsafety-related. Tr. 21,081-82 (McCaf frey, Museler). Moreover, the

witnesses had never encountered the term "important to safety but not

safety-related" in documents or discussion with the Staff. Tr. 21,082

(Dawe, Museler).

J-249. Other Staff witnesses admitted that the Denton memorandum

definition of "important to safety" is a new development, alternately

calling it a new definition and a clarification. Dr. Mattson acknowledged

that the Denton definition is new. He indicated that other nuclear power

plants besides Shoreham will probably need this classification. He also

characterized the Denton memorandum as something that is " meant to be

followed as Staff practice," and that Shoreham is just a place to start.

Tr. 20,853, 20,857 (Mattson).

J-250. The Denton memorandum is recent, and previously has only

been required in the case of TMI. The Staff expects to subscribe to the

definition in the future so that, in the Staff's expectation, future regu-

lators and operators will have less difficulty communicating. While the

Staff believes application of the Denton definition will ieprove perform-

ance, Staff witnesses conceded there is no historical basis to prove that

it makes a difference. Tr. 20,835-36 (Mattson).
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J-251. Dr. Mattson stated that the Staff is headed towards' system-

atically applying the distinction between safety-related and important to

safety embodied in the Denton memorandum to plants in the future. Like-

wise, he indicated that this distinction will be embodied in regulatory

language, and that, therefore, LILC0 should be required to head in this

direction as the Staff heads in this direction. Tr. 20,849, 20,853

(Mattson).

J-252. NRC witness Conran testified that the NRC Staff was aware

that both Staff and industry used the terms "important to safety" and
-

" safety-related" interchangeably. Tr. 7734-35, 20,422-23 (Conran); see

Tr. 20,485 (Conran). The technical staff is responsible for implementing,

not interpreting, the language of the regulations. To help them implement

the regulations, a vast body of regulatory guidance has been put together

to lay out practice which is followed consistently. Tr. 7734-35 (Conran).

However, the definitions promulgated in the Denton memorandum, which was

addressed only to the Staff, have not been written into a Regulatory Guide

or a Standard Review Plan section, which is typically done in interpreting

the requirements of the regulations for application by the Staff to the

industry. Tr. 7765 (Conran). Mr. Conran believes the concepts are the

important thing, and that is what is applied consistently. Tr. 7736-37

(Conran).

J-253. The Staff's original prefiled testimony confirmed that

there has not been, nor is there now, a requirement to compile a list

of items important to safety but not safety-related. Speis et al., ff.

9
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Tr. 6,357, at 9. Staff witnesser, Mattson, Vollmer and Rossi, more than

eight months later, confirmed that this Staff testimony and position

were not changed by Mr. Conran's February 9,1983 affidavit or for any

other reason. See Mattson, et al. , ff. Tr. 20,810, at 8-9.

J-254. Staff witnesses Mattson, Vollmer and Rossi testified that

the Staff is satisfied that LILCO understands what is minimally required

for safety and that a listing of nonsafety-related plant items is not

necessary to demonstrate an understanding of what is minimally required

for safety. Moreover, Staff witnesses stated, a mere listing would not
d

demonstrate such an understanding. Mattson et al., ff. Tr. 20,810, at

10-12. Staff witness Vollmer also testified that the generation of such

a list and the Staff review of it in the abstract is not an important

enough task to warrant expenditure of resources. Tr. 20,842-43

(Vollmer).

J-255. Staff witnesses testified that a list of important to safety

is not what is important. What is important is that the utility has

reflected an understanding of the need to treat equipment commensurate

with its importance to safety by offering a demonstration that preventive

maintenance programs and engineering programs in operation pay attention

to the equipment's importance to safety. Tr. 20,840-44 (Mattson, Vollmer).

The Staff requested that LILCO make such a demonstration, and LILCO did ,

,

Iso in a form and content requested and considered satisfactory by the

Staff. Mattson et al., ff. Tr. 20,810, at 11-12; see Staff Exs. 14-15;

LILCO Exs. 70-71; Tr. 21,134 (Pollock).
|
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J-256. County consultant Goldsmith testified in the reopened

proceedings that, in his original testimony, he had not stated whether

a list of important to safety equipment was appropriate. At the time

of the reopened proceedings, he could not state whether such a list of

important to safety is appropriate or not. Tr. 20,957 (Goldsmith).

Mr. Goldsmith also stated his opinion that one may not have to use the

important to safety category to design and construct a plant properly.

He stated that with a consistent categorization of safety function and

the application of proper quality standards to equipment, one could

do that. He based his decision on significant regulatory guidance for

design and construction that outlines the standards to be met for both

safety- and nonsafety-related equipment. Tr. 20,958-59, 20,966-67

(Goldsmith). In contrast with this. testimony and contrary to Staff and

LILCO testimony, County witnesses Hubbard and Minor asserted that LILCO

must compile a list of structures, systems and components important to

safety for the design, construction and operational phases. They contended

that without such a list it is impossible for LILCO to demonstrate that

the proper safety significance and quality assurance controls are being

applied. Goldsmith et al., ff. Tr. 20,903, at 39; see also Tr. 20,970-71,

21,022, 21,028 (Hubbard, Minor). County consultant Goldsmith did not

sponsor this testimony. Goldsmith et al., ff. Tr. 20,903, at 2.
,

J-257. LILCO Vice President Pollock testified that a list of

certain nonsafety-related equipment would inappropriately limit the

i application of quality assurance to certain nonsafety-related equipment,
i

whereas LILCO's current approach of evaluating every piece of equipment

:

. -- - - .. . - .. .
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in the plant is the more appropriate, inclusive and definitive approach.

Tr. 21,066 (Pollock). LILCO witness Dawe expressed essentially the same

view. Tr. 21,133-34 (Dawe). LILCO witness Pollock also testified that

in the development of its maintenance program, LILCO has evaluated every

piece of equipment relative to its function within the plant, and its

impact on safety, reliability, operability and maintainability, and appro-

priate programs have been developed and will continue to be developed.

Tr. 21,148 (Pollock).

J-258. Mr. Conran stated that he had never thought that it was

absolutely necessary to have a list of important to safety because those

items are already identified in the Staff review documents. Tr. 20,668

(Conran). He stated that he did not consider such a list necessary for

understanding what is required,st though he recommends that such a list

be put together by the Staff and reviewed, approved and commented on by

industry. In Mr. Conran's view, such a list is, in general, a Staff func-

tion. Tr. 20,669-70 (Conran). A Shoreham-specific list would be made up

of the structures, systems and components in the Standard Review Plan

and the regulatory guidance documents that have been applied to Shoreham.
r

Tr. 20,671 (Conran). Mr. Conran also confirmed that the Staff does not

require other utilities to prepare or submit such a list. Tr. 20,673

(Conran). Mr. Conran would not have thought it necessary for LILCO

51 Note that this testimony appears to be contradictory to Mr. Conran's
affidavit testimony. See Conran ff. Tr. 20,401 at 32 (list should be
a prerequisite to a license).

i

.
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either, but he believes it would be a vehicle for developing mutual

understanding. Tr. 20,673-74 (Conran).

b. Requirements for Classification and Qualification
of Systems Important to Safety

J-259. Although the NRC Staff could not identify a specific method-

ology for classification of structures, systems, and components as being

required by regulation, a well-developed, systematic process 'for classi-

fication is embodied in the Regulatory Guides and Standard Review Plan.

Tr. 6563-65, 6583-84 (Rossi, Conran); 20,825-26 (Rossi).

J-260. Design criteria and quality standards for structures, systems,

and components important to safety are required to be addressed in the

FSAR. Speis et al., ff. Tr. 6357, at 9; Tr. 7079 (Speis). The Safety

Review Plan (SRP) requests an applicant to analyze both design basis acci-

dents and transients. Speis et al., ff. Tr. 6357, at 15-16; Tr. 1458

(Goldsmith).

J-261. Everything discussed in the FSAR is important to safety;

"that.is why it is there." By putting an FSAR together and addressing

the systems that the Staff requires to be addressed through the regula-

tions and regulatory guidance, an applicant identifies items important'

to safety. Tr. 6974 (Conran); Tr. 20,822 (Rossi). Design criteria and

quality standards for all structures, systems, and components important
,

,

|' to safety are required to be' addressed, some in considerably more detail

!-

!

I
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than others, in the Applicant's Safety Analysis Report. Speis et al., j

ff. Tr. 6357, at 9; Tr. 20,414-15 (Conran).

|

J-262. Compliance with the criteria and requirements of approved |

regulatory guidance documents assures that the important to safety items

are properly classified and addressed. Id. at 10; see Mattson et al.,

ff. Tr. 20,810, at'10. These items are essential to safety. (See Findings

J-299-303, 324, 325, and 329.)(

,

J-263. The safety requirements in 10 C.F.R. Part 100, Appendix A,

define the safety-related features of a nuclear plant, including Shoreham.

Burns et al., ff. Tr. 4346, at 28.

J-264. The NRC I&E witnesses testified they have inspected a number

of plants over the years and have not observed any plant that has used

the. classification "important to safety" to apply to SS&Cs which are not

safety-related. Tr. 17,284 (Higgins); see Tr. 17,285 (Narrow).

J-265. There has been no formalization of items important to safety

by the Staff. There has not been nor is there now a requirement to

compile a list of items important to safety but not safety-related. It

is not a licensing requirement. Only one such list has been requested-

(from the TMI Unit 1 Licensee in the context of the Restart review) as

part of new Staff activities to identify such a list. Although there is

no regulatory requirement for a list, the Staff is conducting extensive

studies'which could lead to implementing a requirement, but no' decisions
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have been made. In the absence of a Staff position, the Staff witnesses

expressed varied, personal opinions on the necessity or benefit of a list

of items important to safety but not safety-related. Tr. 7064-74 (Haass,

Conran, Speis); Tr. 7725-26 (Haass, Speis); Tr. 7837-38 (Speis).

J-266. NRC witness Conran testified that although there is much

detail in the Standard Review Plan regarding quality standards that apply

(to) nonsafety-related items, there is no guidance in the SRP or the

Regulatory Guides that relate to details of important to safety but not

safety-related QA programs. Tr. 7862 (Conran).

J-267. Although this may generally be true, there are exceptions.
,

It is an NRR position that fire protection systems are not safety-related

and, therefore, do not fall within the scope of Appendix B. However,

since the Brown's Ferry fire, NRR has required licensees to apply some

measure of quality assurance to fire protection systems. The Standard

Review Plan specifies what type of quality assurance they should receive.

Tr. 17,392 (Higgins).

J-268. NRC witness Haass stated that Appendix B to 10 C.F.R.

Part 50, in Criterion II, allows the grading of quality assurance applied

to safety-related items consistent with an item's importance to safety.

Although it could be used to provide criteria to judge QA programs which

are applied to items important to safety but not safety-related, it is

not so used or applied. The Staff is attempting to develop this approach

|
but the effort is not yet complete and the Staff is not sure of the outcome.

r

, ,, - ,- e.
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The intent is to develop new requirements, analogous to Appendix B, but

starting at some lower level. Tr. 6993-98 (Haass).

J-269. The Staff has embarked on the effort to define this new

level of quality assurance even though it was not the intention, in the

Denton memorandum, to dictate new technical requirements, or to broaden

the existing scope of NRR licensing review. Goldsmith e al., ff.

Tr. 1114, Attachment 1 at A-2; Tr. 7763-64 (Conran).

J-270. It is the Staff's position that Appendix B to 10 C.F.R.

Part 50, as written and interpreted applies only to safety-related items.

Tr. 7829 (Speis).

J-271. SC witness Hubbard concurred, stating that consistent with

the regulations, the NRC practice and construction has been to apply

Appendix B only to the safety-related set as a regulatory requirement.

| Tr. 15,422 (Hubbard).

1

J-272. In addition to the previous Staff efforts discussed, the
|

| Staff is also considering, but has not noticed, a rulemaking to replace
f the term " safety-related" with "important to safety" in Appendix B.

Using the definitions of the Denton memorandum, this would change the

applicability of Appendix B and make it a regulatory requirement for all

items covered by GDC 1 of 10.C.F.R. Part 50, Appendix A. Tr. 7826-29,

j 7856-57 (Conran, Haass).
.

i

, - -- ,, . - . . - , , , . . , , - - - . , . .
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J-273. The Staff characterizes this contemplated rule change to

make 10 C.F.R. Part 50, Appendix B, applicable to items important to

safety as a clarification or additional guidance. They do not consider

it an added requirement, but rather guidance on how an Applicant would

apply, and the Staff would review, the general requirement under GDC 1.

Tr. 7858 (Haass, Conran).

J-274. In preparing such a graded QA rule, the Staff had to evaluate

the impact of the rule. Some members of the Staff questioned NRC's ability

to estimate impact since QA programs important to safety but not safety-

related had never been reviewed. Others felt there would be little impact

if licensees were doing what the Staff thought they should. Since the

impact might be greater than anybody knew, the Staff instituted the effort

to develop guidance before it opened a "can of worms" and caused "all

sorts of alarm and heartburn." Tr. 7862-63 (Conran).

J-275. In addition to the contradictions between I&E and NRR noted

above, there was also testimony that the Denton memorandum was not promul-

gated in a formal manner to industry, although it has become known to the

industry. Tr. 7741 (Conran).

J-276. The American Nuclear Society, in its standards relating to

classification of systems (ANS 51.1 and 52.1), has recently attempted to

address the terminology of the Denton memorandum through draft standard

revisions. Although this indicates that the industry is working with

the Staff to attempt to resolve the definitions, the Staff witnesses were

,- - , , , . . -- .--
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not aware of the status of adoption of any proposed standard revisions.

There has been disagreement within the ANS committee pursuing this issue.

Tr. 7738-41 (Conran).

J-277. In addition to industry objections, there has been some

reluctance on the part of the NRC to' proceed with a scheme, such as that

being attempted unsuccessfully by IEEE, to rank electrical and control

systems in a class called "important to safety." This caution has been

due to concern for the expansion of NRC review effort which could result.

This concern exists even though the Staff believes items important to

safety are covered by the General Design Criteria and are part of the NRC

review responsibility in the Standard Review Plan. Tr. 6722-24 (Rossi).

J-278. The Kemeny Commission's QA task force concluded that the

NRC's regulations only require the application of quality assurance to

safety-related equipment. They stated that " Quality Assurance require-

ments caly apply to a narrow portion of the plant defined as safety-

related or safety grade." SC Exhibit 898, Attachment 6, at 6-4.

J-279. In the Staff's review, in order to comply with GDC 1, "the

engineering people [must] identify what the safety function is [and the]

QA people decide what kind of QA controls are appropriate...." Tr. 6981

(Haass).

J-280. The NRC, industry, and the organizations involved in the

design of Shoreham have developed guidance documents and standards that

.
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establish specific criteria for specific features of the plant. These

guidance documents interpret the regulatory requirements for application.

Although there is confusion in terminology as discussed in the Denton

memorandum, the essence of the guidance documents used for the design of

Shoreham by the Applicant and the review of Shoreham by the Staff were

well known to all involved. The plant has been the subject of long

technical review. The Shoreham FSAR and the Staff SER demonstrate that

the criteria were known, addressed, and satisfied in the Shoreham plant.

Tr. 4474-5 (Dawe).

J-281. In addition to reviewing specific design features and quality

standards, in some instances, the NRC specifies particular quality assur-

ance requirements to be applied to nonsafety-related structures, systems,

and components. For example, SRP Section 3.2.2 requires certain quality
^

assurance standards to be applied to the turbine bypass and associated

equipment. The guidance also exists that requires certain levels of

quality assurance be applied to the nonsafety-related fire protection and

security systems, and to nonsafety-related activities such as emergency

planning. Tr. 6980-81 (Haass).
.

J-282. The Staff does not normally review the quality assurance

program for nonsafety-related items. The Staff does not have criteria

to be used in preparing or reviewing such a program, and the Applicant

is not required to describe his specific program. Tr. 6976, 7063, 7480

(Haass); Tr. 7862-63 (Conran).

|
l

|

!
:

i
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J-283. The NRC Staff has published guidance for the classification

of nuclear power reactor structures, systems, and components in the form

of Regulatory Guides. Regulatory Guide 1.26 provides quality group clas-

sifications for fluid system components (i.e., water, steam, and radio-

active waste containing components). Regulatory Guide 1.29 identifies

those structures, systems, and components that should be designed to

withstand the effects of the safe shutdown earthquake and remain func-

tional. Burns e_t al. , ff. Tr. 4346, at 35; Speis g al. , ff. Tr. 6357,

at 10-13.

J-284. In implementing the 10 C.F.R. Part 50 Appendix B requirement

that a QA program that complies with the criteria in that Appendix be

applied to safety-related structures, systems and components, those SS&Cs

are placed on what the Staff calls a QA-list, which is generally presented

in Section 3.2.1 of the SAR submitted by the applicant. For Shoreham

this list in presented in Table 3.2.1-1 of the FSAR. .Spels et al., ff.

Tr. 6357, at 8.

J-285. No list equivalent to FSAR Table 3.2.1-1 is provided for

structures, systems, and components which are important to safety but not

safety-related, nor is a listing of these items required by regulation or

'by the Staff's review process. Speis et al., ff. Tr. 6357, at 9.

J-286. There is no specific requirement in the regulations or in

Staff practice to apply PRA, FMEi., systems interaction analysis or-

. dependency analysis in the safety classification of structures, systems,
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and components. Speis et al., ff. Tr. 6357, at 31-32. See also Finding

J-902.

J-287. The term "important to safety" is used in several places

in the regulations in addition to the General Design Criteria (see e.g. ,

10 C.F.R. S 50.34(a)(11), 50.34(b)(6)(vii), 50.49(b), 50.59(a)(2),

10 C.F.R. Part 21). A second safety classification term- " safety-related"

also appears in the regulations (see e.g., 10 C.F.R. Part 50, Appendix B,

Section I; 10 C.F.R. S 50.55a(g)(1)).

J-288. Appendix A to 10 C.F.R. Part 50 contains 64 criteria which

are designated the General Design Criteria (or "GDC"). The Introduction

to Appendix A explains that the principal design criteria for a proposed

facility " establish the necessary design, fabrication, construction,

testing, and performance requirements for structures, systems, and compo-

nents important to safety; that is, structures, systems, and components

that provide reasonable assurance that the facility can be operated with-

out undue risk to the health and safety of the public." The General

Design Criteria, it goes on, " establish minimum requirements for the

principal design criteria. . . ." 10 C.F.R Part 50, Appendix A.

J-289. The question of what safety significance is to be accorded

a structure, system or component must be answered on an ad hoc basis for

the particular item involved. Scrutiny of operating experience and equip-

ment failure experience and of overall Licensee performance enables one

to determine whether those ad hoc judgments are resulting in appropriate

- - - . -. . ---



-568-

safety significance being accorded to items in the plant. The TMI-2 acci-

dent taught the Staff that some of the judgments were not "quite right."

For this reason, the Denton memorandum was issued to clarify the need for

licensees to pay attention to the "important to safety" equipment.

Tr. 20,858 (Mattson). In this sense, the Denton definition of "important

to safety" was a new definition. Tr. 20,853 (Mattson). However, Staff

practice in applying the concept of "important to safety" has been con-

sistent in accordance with the intent of the regulations as now clarified

in the Denton memorandum. Conran, ff. Tr. 6368, at 5-6; Tr. 7736-37

(Conran).

J-290. The regulations address not only the " gold plated, dedicated,

accident-related systems" but also other things that contribute to safety.

Tr. 20,460-61 (Conran). Limiting the term "important to safety," for

example, to only that equipment the failure of which could prevent the

accomplishment of a critical safety function (i.e. 10 C.F.R. Part 100,

Appendix A) would exclude some normal reactor controls. Tr. 21,164 (Dawe).

J-291. LILCO disagrees that its definition of "important to safety"

puts certain structures, systems and components beyond the regulations,

arguing that such regulations as 10 C.F.R. Part 20 and 10 C.F.R. Part 50,

Appendix I impose performance requirements for which nonsafety-related

equipment is necessary. See Tr. 21,076-77 (Dawe). The existence of such

performance requirements in the regulations and the need to rely on other

than safety-related equipment to meet them demonstrates precisely why it

is important that the specific regulatory authority exist, as in GOC-1,
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imposing as a matter of regulatory requirement an obligation to adhere to

quality standards and quality assurance measures commensurate with the

importance to safety of the particular item. LILC0 does not acknowledge

that such a requirement now exists. LILCO does not believe that NRC

authority extends to nonsafety-related items unless there are such per-

formance requirements or other particularized regulations applicable to

them. See Tr. 21,076-79 (Dawe); Tr. 21,102-03, 21,131-32, 21,151 (Pollock).

When asked directly by the Board whether LILCO agreed or disagreed that

plant structures, systems and components, including those beyond the

safety-related, should be designed, fabricated, erected and tested in the

future with quality standards commensurate with the importance of the

safety factors to be performed, Mr. Dawe agreed that this "should be

done." Tr. 21,078 (Dawe). Mr. Dawe did not agree that this was mandated

by regulation:

[W]e agree you have to do those things for everything in
the plant. The 'have to' is not a regulatory requirement
for everything in the plant, but it is not only the
regulation that make these plants safe . . ..

.

Tr. 21,079 (Dawe) (emphasis added).

J-292. With respect to 10 C.F.R. S 50.59, LILCO argues that "using

LILCO's interpretation, a Section 50.59 review must be done on every plant

modification .whether' safety-related or nonsafety-related, to determine

whether there is an unreviewed safety question involved." In LILCO's

view its interpretation of the words "important to safety" in Section

50.59(a)(2) makes no difference since every plant modification is reviewed
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and reported either before the modification is made or after. See LILCO

Prtposed Finding B-259V, B-259W. The timing of the report, however, is

the critical aspect of Section 50.59 affected by LILCO's interpretation

of "important to safety."

J-293. As to 10 C.F.R. Part 21, LILCO asserts that "LILCO and the

industry approach the reporting requirements of 10 C.F.R. 9 50.55e and

10 C.F.R. Part 21 by including in the evaluation systems and equipment

that could have an adverse effect on safety whether or not the equipment

is classified as safety-related or nonsafety-related." See LILCO Proposed

Finding B-259U. The Staff asserts that it is not an adequate response to

the gap in 10 C.F.R. Part 21 created by LILCO's construction of important

to safety to say "we always do that anyway." The concern is that LILCO

or any other regulated entity may consider itself free to change its

reporting practices in the future to stop reporting that which it con-
,

siders itself not legally bound to report because of an improperly narrow

construction of 10 C.F.R. Part 21.s2

| s210 C.F.R. Part 21 includes the term "important to safety" and the Staff
testified that it construes that regulation to apply to important to

| safety but not safety-related items (as well as safety-related items).
Tr. 20,627 (Conran). During cross-examination, Mr. Conran was confronted
with a staff document (NUREG-0302, marked for identification as LILCO;

! Ex. 68 but not received in evidence) which suggests that Part 21 is
intended to apply only to safety-related items. However, Mr. Conran
testified from personal knowledge that the document "was put together
by people in the regulatory standard [s] organization who understood the
term ' safety-related' to be the same as 'important to safety', but in

i the broad sense." Tr. 20,628-30 (Conran). Because of the uncertainty
over the intent of the author, LILCO Ex. 68, which was not received in
evidence, would not be probative 'of any Staff practice of applying
Part 21 only to safety-related items. Accordingly, LILCO's argument in
note 33 at page 73 of its Reply (dated February 22, 1983) is without
evidentiary support and must be rejected.
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d

; GDC 1, " Quality Standards and Records," states at the outset:J-294.,

{ " structures, systems, and components important to safety shall
i be designed fabricated, erected, and tested to quality standards
i commensurate with the importance of the safety functions to be

performed." -(Emphasis supplied.)
7

J-295. GDC 1 requires that a QA program must be established and

implemented for SS&Cs important to safety. Conran, ff. Tr. 6368, at 7;

'
Speis et al., ff. Tr. 6357, at 8-9; Tr. 1352-53, 15079-80 (Hubbard);

i .Tr. 7056-57, 7076 (Haass). Such a QA program must cover design, fabri-

cation, erection, and testing, and appropriate records must be kept.
!

Goldsmith et al., ff. Tr. 1114, at 3; Tr. 1352-53 (Hubbard).'

,

J-296. Appendix B to 10 C.F.R. Part 50, " Quality Assurance Criteria

f for Nuclear Power Plants and Fuel Reprocessing Plants" states, in part,

in-the Introduction,

" Nuclear power plants and fuel reprocessing plants include
; structures, systems, and components 'that prevent or mitigate

the consequences of postulated accidents that could cause
undue risk to the health and safety of the public. This.

! appendix establishes quality assurance requirements for the
.' design, construction,-and operation of those structures,
systems,:and components. .The pertinent requirements of this

|. appendix apply to all activities affecting the safety related
'

functions of those structures, systems, and components;"
(Emphasis supplied).

!
J-297. Appendix B to 10'C.F.R. Part 50,L" Quality Assurance Criteria

~

,

for Nuclear Power Plants and Fuel Reprocessing. Plants," requires that a
'

QA program be applied to " safety-related" SS&Cs. Appendix B contains 18

criteria with which this QA program'must comply. Speis et al., ff.

4

_ - . . , _ . . _ , . - _ _ . - . . _ . . . . . . _ . . ~ . . . . . _ - - . . _ _ . . . - , _ - . . , . . . _ _ - - . , _ . . . , _-
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Tr. 6357, at 8; 10 C.F.R. Part 50, Appendix B. The Part 50, Appendix B

criteria were utilized by LILCO to develop the QA programs applied to

all activities affecting Shoreham SS&Cs that prevent or mitigate the

consequences of postulated accidents that could cause undue risk to the

health and safety of the public. Burns g al. , ff. Tr. 4346, at 39.

J-298. LILCO witnesses testified that only safety-related SC&Cs

must be designed, fabricated, erected, and inspected in accordance with

the QA requirements of Appendix B. Burns et al., ff. Tr. 4346, at 52.

With respect to items important to safety but not safety-related, the 18

criteria of Appendix B provide guiding criteria, but all criteria will

not necessarily apply. A decision on what portions of Appendix B apply

to items important to safety but not safety-related will depend upon a

number of factors, including the function of the item. Tr. 1335, 1341-42,

1360 (Hubbard).

c). Implementation of Classification and Qualification
of Systems Important to Safety

1). General Methodology

J-299. The Standard Review Plan documents a systematic methodology

for identifying structures, systems, and components under Staff practice.

Tr. 6577, 6581 (Rossi). This methodology is understood and appifed by

applicants in the preparation of FSARs. Tr. 6580 (Rossi).

I
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J-300. The Standard Review Plan includes the basis for reviewing

nonsafety-related as well as safety-related items. Tr. 7474 (Speis).

For example, the turbine bypass is an example of a nonsafety-related

system covered in the SRP. Tr. 7474 (Speis). The relevant Standard

Review Plan Section 3.2.2-12 refers to a specific General Electric

publication for appropriate quality control procedures. Tr. 7435

(Kirkwood).

J-301. Important to safety items, including safety-related items,

are addressed throughout the Standard Review Plan and discussed through-

out the FSAR. See Mattson et al., ff. Tr. 20,810, at 10. Dr. Rossi gave

examples of design bases for nonsafety-related items from the FSAR which

included portions of the rod block monitor system, the traversing in-core

probe subsystem, the reactor manual control system and the feedwater
,

control system. Tr. 7093-95 (Rossi). Dr. Speis cited the analysis in

Chapter 10 of the FSAR relating to the steam and power conversion system.

Tr. 7101 (Speis). Mr. Conran added the example of the Standard Review

Plan process for review of high energy line breaks, including many

nonsafety-related systems, and described the methodology required for

that analysis as "very extensive [and] very sophisticated." Tr. 7098

(Conran).

J-302. The Staff's review process verifies that plant items impor-
'

tant to safety meet the Staff's requirements as outlined in the Standard

Review Plan. Tr. 6974-75 (Haass), Mattson et al., ff. Tr. 20,816, at 16;

Tr. 20,825,26 (Rossi).

_ _ . __ _ ~ _ _ _ _
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J-303. The SRP presents a standard by which the NRC reviews and

judges an applicant's submittal. The methodology used is to determine

whether an applicant has committed to comply with particular regulatory

guides and referenced certain industry standards. In addition, compli-

ance with NRC regulations is considered demonstrated by the Staff if

an applicant's submittal is in the format, delineated in Regulatory

Guide 1.70, " Standard Format and Content of aafety Analysis Reports for
s

Nuclear Power Plants," which describes the information to be provided in'

the FSAR. Tr. 6582-84 (Conran); Goldsmith, et al., ff. Tr. 1114 al 9-10.

J-304. The SRP also specifies how the Staff's review should be

documented in the SER. Thus, the SRP suggests exact words that should be

included in the SER if the appropriate standards and criteria have been

met. Every aspect of the Staff's review is not documented in the SER.

Tr. 7096. (Conran).

J-305. The methodology in the SRP for identification and classifi-

cation of'SS&Cs important to safety has not been developed to the extent-

and with the rigor that the methodology has been developed for safety-

related SS&Cs. Tr. 6579-80, 7098 (Rossi). The SRP methodology for-

. identifying and classifying safety-related SS&Cs is relatively inflexible.

Tr. 7098 (Rossi).

J-306. The Staff and Intervenors agree that the SRP does not explic-

itly present a systematic methodology for classification'and treatment of
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equipment important to safety. Tr. 6582-83 (Conran); Goldsmith, et al.,

ff. Tr. 1114, at 51, 61. See Tr. 7098 (Rossi).

J-307. NRC witness Conran testified that "Although individual

members of the Staff . . . have in the past used the terms 'important to

safety' and ' safety-related' incorrectly and inconsistently . . . , Staff

practice in classifying structures, systems and components either ' safety-

related' or 'important to safety, not safety-related,' and in specifying

quality standards and quality assurance measures appropriate to those

classifications has been consistent. . (emphasis in original)"
..

Conran ff. Tr. 6368, at 5-6.

J-308. The NRR Instrument and Control Systems Branch reviews the

classification used by licensees and applicants. Although the review

starts with the statements made in the FSAR, reviewers rely very heavily
''

on review of drawings and other, more detailed, design information, along

with meetings with applicants. A major portion of the work is determining

that proper instrument and control systems are classified safety-related

and properly separated from those which are nonsafety-related. Tr. 6505-07

(Rossi).

J-309. NRC witness Rossi stated that in the area of instrumentation

and control systems, the Staff does not consider the terminology critical.

It is adequate and sufficient to have two categories, safety-related and

nonsafety-related, though he also stated that within the nonsafety-related
,
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category the relative importance to safety of the systems may differ

depending upon the system. Tr. 7782-83 (Rossi).

J-310. The Quality Assurance Branch does not review the correctness

of classification of plant features. That review is performed by know-

ledgeable technical reviewers who know better what the function of a par-

ticular structure, system, or component is with regard to safety. The

technical review does not determine, however, whether there are items

important to safety but not safety-related. The review is to establish

that the identification of safety-related items is correct and complete.

Tr. 6933-35 (Haass).

J-311. In addition to the inconsistency among the Staff on the

everyday usage of the terms, there were also inconsistencies between

members of I&E and NRR. NRC IE witness Higgins, the senior Shoreham

resident inspector, has conducted inspections at numerous plants in addi-

tion to Shoreham. Tr. 17,077 (Higgins). In his inspection experience

over the last six years, Mr. Higgins has not observed a plant that uses

the classification important to safety to apply to structures, systems,

and components that are not safety-related. Tr. 17,284 (Higgins).

J-312. NRC witness Narrow has also inspected plants other than

Shoreham. Tr. 17,080 (Narrow). Likewise, he does not recall having

encountered the term important to safety in use in the QA program of any

plant which he has inspected. Tr. 17,285 (Narrow).
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J-313. Unlike QA programs for Appendix B items, I&E does not sys-

tematically look at applicants' QA programs for nonsafety-related equip-

ment. I&E only covers areas where there has been specific NRC interest

in nonsafety-related equipment in the construction program. Tr. 17,349-50

(Gallo).

J-314. I&E Region I has not applied the types of categorizations --

safety-related, important to safety and so forth - promulgated in the

Denton memorandum. Tr. 17,362, 17,471 (Higgins).

J-315. I&E has never really inspected the programs for nonsafety-

related items as a whole. It was I&E's position that the applicant has

no firm commitment to the NRC to provide specific quality programs in

this area and, therefore, from a programatic standpoint, the NRC has no

regulatory commitment to bind the applicant to it. Tr. 17,290 (Higgins).

J-316. The I&E approach is to look at specific systems or compo-

nents, rather than to look systematically for some kind of graded QA

program that is for nonsafety-related items. Tr. 17349-50 (Gallo).

J-317. With respect to I&E Report 79-16, which is Attachment 2-8 to

the prefiled Staff QA testimony, Staff Ex. 8, there are some deficiencies

noted with respect to nonsafety-related equipment, including the control

rod drive pumps and the condensate booster pumps. Mr. Hisqins believes

that these items would fall within the category of important *o safety,

even though they are not safety-related. Mr. Higgins did not cite LILCO

- - - .- - - . - _ _ _ . - --_ . _ - .
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for a violation against Appendix B because they were not safety-related.

He did not cite them for a violation against GDC 1, because GDC 1 does

not expressly provide standards regarding these items. Tr. 16958-59

(Higgins). I&E has developed no guidelines to interpret GDC 1 within

the I&E program. Tr. 16961 (Higgins).

J-318. The NRC Staff I&E witnesses were asked whether I&E does

anything to determine whether LILC0 complies with GDC 1 as it relates to

nonsafety-related SS&Cs. Mr. Gallo stated that I&E would only cover

those areas where there has been specific NRC interest. This would be

primarily fire protection and the preoperational testing program. I&E's

approach to these matters is to look at specific systems or even compo-

nents rather than try to systematically look at some kind of graded QA

program that is less than Appendix B for nonsafety-related equipment.

Tr. 17349-50 (Gallo).

J-319. The NRC I&E inspection program relates primarily to safety-

related items. (When it gets into preoperational testing, it does take

into account some nonsafety-related areas and that occurs also during

operation.) However, during the I&E inspection program prior-to preopera-

tional testing, with a few minor exceptions such as fire protection, the

I&E program focuses only on safety-related items. Tr. 16956 (Gallo). '

[T]he Staff considers the FSAR to be a commitment on
the part of the Applicant to implement what is in the
FSAR . . . . [T]he things that are in the FSAR [are]
open to an audit by the I&E inspectors at any point
in time for any reason to see if it is indeed there.
Tr. 7099-7100 (Rossi).

j
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Tr. 15805-06 (Hubbard); Tr. 6975-76, 7063, 7480 (Haass); Tr. 786E-63

(Conran). The Staff's SER Section 17.2 addresses only safety-related

items. Tr. 15807-08 (Hubbard).

J-320. Although it is a requirement under the regulations to have a

QA program in accordance with GDC 1 for all items important to safety,

the Staff does not require the details of that program (as pertains to

nonsafety-related SS&Cs) to be documented in the FSAR. Tr. 7063 (Haass).

Further, the Staff does not review the QA applied by an applicant to

nonsafety-related SS&Cs and has no criteria regarding such a QA program.

Speis et al. , ff. Tr. 6357, at 8-9;

J-321. The Staff concentrates its review effort on structures,

systems, and components which are most important in achieving the criti-

cal safety functions of 10 C.F.R. Part 100, Appendix A (i.e. , the safety-

related items). A substantial fraction of the Staff's review effort,

however, is applied to items whose proper operation can help prevent acci-

dents or emergency conditions and, in fact, whose operation is important

in assuring public health and safety even if there is never an accident

(i.e., the important to safety but not safety-related items). Speis et

al., ff. Tr. 6357, at 7; Tr. 7815 (Speis). With respect to nonsafety-

related items, the Staff does not concentrate on the terms used to

describe them as much as the design requirements and criteria applied.

Tr. 20,832 (Rossi).
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J-322. The Staff believes that a benefit to be derived from having

a well defined group of safety-related SS&Cs to accomplish required safety

functions is that it permits the Staff and LILCO to focus efforts on those

SS&Cs most important in achieving critical safety functions in case of an

accident or emergency. Speis et al., ff. Tr. 6357, at 7.

J-323. The listing of SS&Cs in an applicant's classification table

must include all plant items designed to Seismic Category I requirements.

"It also includes other items not classified safety-related (e A PORV)

identified after the TMI-2 accident as deserving increased QA attention

by the Applicant and Staff. Further, some Applicants on their own initia-

tive have included yet other additional items not classified safety-related

(e a , fire protection system, radwaste system) to which they intend to

give higher emf,hasis with regard to QA." Speis et al., ff. Tr. 6357, at 8.

J-324. Using the Denton memorandum terminology, the NRC Staff deter-

mines which systems, structures, and components are important to safety

but not safety-related using judgment and experience gained from past

history and plant operation. These determinations are embodied in the

Standard Review Plan. The Standard Review Plan and Regulatory Guide 1.70

identify systems which are not safety-related but are still required to

be discussed in the FSAR. These are the standards by which the NRC

judges applicants' submittals. The Staff stated that compliance with the

Standard Review Plan demonstrates correct classification and compliance

with regulation because implicit in the criteria set forth therein are

1

l
l
l
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the importance of the system and the quality standards to be met.

Tr. 6574-81 (Rossi, Conran).

J-325. Although the NRC Staff does not conduct a complete review

of quality assurance and quality standards applied to nonsafety-related

structures, systems, and components, design criteria and quality standards

for many structures, systems, and components are found in regulatory

guides, the Standard Review Plan, and other regulatory guidance documents,

and are required to be addressed in the Final Safety Analysis Report.

Thus, these design criteria and quality standards are reviewed in the

course of the NRC Staff's safety review. Speis et al., ff. Tr. 6357, at

9, 18-19.

J-326. Thus, for systems such as the RCIC system and the Standby

Liquid Control System, which are not classified as fully safety-related

systems, the NRC was aware of the extent to which those systems received

safety-related treatment. As demonstrated in the Staff's testimony, the

Staff knew that the portions of the RCIC system necessary for automatic

injection were safety-related and had the requirements of Appendix B

applied to it. They also knew that all portions of the Standby Liquid

Control System at Shoreham necessary for the injection of sodium penta-

borate are safety-related. Again, this means that the quality assurance

requirements of Appendix B are applied. Id. at 24-25.

J-327. For systems such as the rod block monitor, the feedwater

control system high water level trip (Level 8 trip) and the turbine

_ - - _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ - - _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ - - - - -
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bypass system, the Staff has reviewed and approved the design features

applied to these systems to ensure their safe and reliable operation.

Id. at 27.

J-328. Dr. Speis estimated that approximately 25 percent of the

Staff's review effort is directed to the important to safety but not

safety-related class of structures, systems, and components. Tr. 7808

(Speis). It is and has been consistent Staff practice to review particu-

lar structures, systems, and components important to safety but not

safety-related as part of its licensing review. Tr. 7815 (Spets).

J-329. The classification of safety-related structures, systems,

and components is reviewed specifically by the Staff. While the Staff

does not review specifically the classification of those items which are

important to safety but not safety-related, the Staff's review of an

Applicant's compliance with the criteria and requirements of approved

regulatory guidance documents assures that such structures, systems,

and components are properly classified and addressed in an applicant's

submittal. Speis g al., ff. Tr. 6357, at 8-10; Mattson g al., ff. Tr.

20,820, at 8-9.

J-330. The NRC Staff has provided no guidance to applicants

regarding what constitutes appropriate QA for SS&Cs which are important

to safety but not safety-related. Because of this lack of guidance, the

Staff believes the burden is on LILCO engineers to identify the safety
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,

functions of an item and, in view of that, for QA personnel to apply

appropriate QA. Tr. 6980-81 (Haass).

I

'

J-331. The Staff's review process does not require that those items

important to safety, but not safety related, be specifically identified

in a separate listing. The Staff stated:

!

With regard to those structures, systems, and components
,

important to safety-but not classified as safety-related,
compliance with the criteria and requirements of approved !

regulatory guidance documents (e.g., Standard Review
Plan, Regulatory Guide, etc.) assures that such struc-
tures, systems and components are properly classified
and addressed in the Applicant's submittal although they
are not explicitly identified in a listing equivalent to.

the QA-list for safety-related items.

I

Spels et al . , f f. Tr. 6357, at 10.

1

J-332. The Staff's review of the Shoreham FSAR prior to this hear-

ing did not reveal that LILCO defined the term "important to safety" to

be synonymous with the narrower category " safety-related." Tr. 6975

(Haass).

.

J-333.. The NRC Staff testified that a basic premise in its licensing

of nuclear plants is that safety-related SS&Cs are distinguishable from ,

nonsafety-related SS&Cs by the stringency of the design criteria, the i

imposition of QA standards on each, and the extensiveness of the review

by the NRC Staff. Spels et al. , f f. Tr. 6357, at 6.

:

!

.

_ - . _ . . _ - - . _ _ _ _ _ - _ _ _ - _ _ _ . - - - _ - . . - _ _ _ _ _ _ _ . _ _ _ _ _ _ - , _
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J-334. Section 15 of Regulatory Guide 1.70 provides guidance to an

applicant concerning " design basis assumptions acceptable to the NRC for

purposes of determining adequacy of the plant design to meet 10 C.F.R.

Part 100 criteria," the criteria which define those SS&Cs which are

classified as safety related. Goldsmith et al., ff. Tr. 1114, at 10.

J-335. The SRP requests an Applicant to analyze both DBAs and tran-

sients. The NRC Staff testified that "[a]nalyses of anticipated opera-

tional occurrences" and " accidents" are used to verify that the proper

SS&Cs have been identified as safety-related. These analyses are con-

tained in Chapter 15 of the FSAR and the Staff review procedures for these

analyses are delineated in Chapter 15 of the SRP. Speis e al., ff.

Tr. 6357, at 15-16; Tr. 1458 (Goldsmith). LILCO calls features of Shoreham

that are designed to mitigate DBAs safety-related. Other features of the

plant are called nonsafety-related. Burns e al., ff. Tr. 4346, at 28.

i

J-336. Mr. Hubbard testified that LILCO's QA for nonsafety-related

items appears to be based only on individual judments and does not reflect

any systematic application of QA to nonsafety-related items. Accordingly,

he does not believe that LILCO has met the intent of such a program as

required by GDC 1. Tr. 16,083 (Hubbard).

J-337. Mr. Hubbard defined QA as follows:

It is a process that goes all the way from design through
to operation. It is a discipline process that you basi-
cally plan what you do and you do what you plan and then

i
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,

document that you did it. It is a process that is con-
trolled by procedures, and they are the type of procedures
I have in mind are the ones you assign who's responsible,
what it is they are going to do, when it is they're going
to do it, and how they're going to do it. Tr. 15,948-49.

| (Hubbard)

!
4

J-338. In Part 50, Appendix B, Criterion 2, a QA program is'

described as follows:
t

i The applicant shall establish at the earliest practi-
cable time, consistent with the schedule for accom-,

plishing the activities, a quality assurance program
which complies with the requirements of this appendix.

; This program shall be documented by written policies,
procedures, or instructions and shall be carried out
throughout plant life in accordance with these poll-4

cies, procedures, or instructions. The applicant
shall identify the structures, systems, and components
to be covered by the quality assurance program and
the major organizations participating in the program,'

together with the designated functions of these organi-*

zations. The quality assurance program shall provide
control over activities affecting the quality of the
identified structures, systems, and components, to an
extent consistent with their importance to safety.4

Activities affecting quality shall be accomplished
under suitably controlled conditions. Controlled
conditions include the use of appropriate equipment;
suitable environmental conditions for accomplishing

'

the activity, such as adequate cleanness; the assurance
that all prerequisites for the given activity have
been satisfied. The program shall take into account,

the need for special controls, processes, test equip-
| ment, tools, and skills to attain the required quality,

and the need for verification of quality by inspection
and test. The program shall provide for indoctrination
and training of personnel performing activities affect-;

ing quality as necessary to assure that suitable profi-:

ciency is achieved and maintained. The applicant
shall regularly review the status and adequacy of the
quality assurance program. Management of other organt-

i zations participating in the quality assurance program
; shall regularly review the status and adequacy of
' that part of the quality assurance program which they

are executing. (Emphasis added.) '

,

|

t

I
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J-339. Safety classification, as safety-related or nonsafety-

related, represents an evolution on most nuclear power plants, with pre-

vious plants used as a base to which additions and modifications are made.

The process has evolved from plant to plant, with markups of previous

classification lists and the identification of Q-List items. Tr. 1270

(Minor).

J-340. SC/ SOC witnesses also testified that it is the industry

practice to classify systems, structures, and components as safety-related

and nonsafety-related. Tr. 1513 (Hubbard).

J-341. Regulatory Guide 1.29 provides a generic, functional listing

of safety-related SS&Cs needed to perform required safety functions in

the event of a seismic occurrence. In this respect it is acceptable.

Tr. 1332 (Hubbard); Tr. 1336 (Minor). It does not address the broader

issue of SS&Cs important to safety. Tr. 1332-37, 1367-68 (Hubbard).

J-342. Regulatory Guide 1.26 is not a complete methodology for

safety classification since it only relates to fluid systems. Tr. 1330-32

(Goldsmith, Minor).

J-343. Mr. Hubbard agrees that LILCO applies some QA to some

nonsafety-related equipment.. Tr.16,080-81 (Hubbard). However, he was

unable to identify any systematic LILCO program for QA applicable to

nonsafety-related SS&Cs. First, he looked in the FSAR but found no

reference there. Next he looked in the OQA minual, and except for the
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reference to fire protection and the other appendices, he could find no

reference there. He then looked at the 0QA procedures to see whether

they discuss safety-related and important to safety items, but found no

program there for systematic application of QA to nonsafety-related items.

Tr. 16,081 (Hubbard).

J-344. When Mr. Hubbard managed the GE QA Department in 1976, GE

did not, in his opinion, have a systematic QA program of quality assur-

ance for nonsafety-related items. Tr. 16,096-97 (Hubbard). He did not

know whether GE does today. Tr. 16,097 (Hubbard). The QA manuals and

programs, which Mr. Hubbard developed while he was at General Electric,

related, in general, only to safety-related SS&Cs. Tr. 15999 (Hubbard).

Mr. Hubbard also testified that the same design control procedures are

not applied at GE for both safety-related and nonsafety related designs.

Tr. 16,002 (Hubbard).

J-345. The methodology used for classification of systems, struc-

tures, and components at Shoreham involved the application of design

basis evaluation, industry standards, regulations, regulatory guides, and

design and operating experience. Burns et al . , f f. Tr. 4346, at 27.

J-343. The design process must ensure that the safety-related set

of structures, systems, and components is sufficient to perform all of

the safety-related functions. Id. at 51-52. Thus, it is important to

understand the design of a nuclear power plant in determining what

,
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.

systems must be classified as safety-related. As LILCO witness Dawe

explained, the process is complicated:

You start by looking at the prime systems; for
example, the ECCS systems, they must, in turn, be
supported.

ECCS systems with motor-driven valves and motor-
driven pumps require power supplies. Those power
supplies are also within the safety-related set . ...

[Y]ou have to go right down the list of functions you
need and . . . decide how you are going to perform
that function . . . then you have to look at those
systecs for support requirements . . . .

For example, if I have ECCS pump motors running in an
area and they have temperature limits on them, I need
ventilation systems. Those ventilation systems that
are required for the proper operation of the ECCS
pumps are themselves safety-related . . . .

Tr. 4942-43 (Dawe). Consequently, a disciplined design process and an

experienced orgarization are important in ensuring proper system

classification.

J-347. Up until 1978, Stone & Webster field quality control per-

formed first line inspections on nonsafety-related equipment at Shoreham.

Field quality control (FQC) is the same organization that performs the

inspections for safety-related items. Tr. 10,103-04 (Arrington). In

1978, sole responsibility for nonsafety-related inspections was assumed ,

by UNICO, the LILCO construction management organization. Previously

UNICO and FQC had been performing those inspections. Tr. 10,104

(Arrington). The inspection requirements that are used by the UNICO

|
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construction management personnel are the same ones that were used by FQC

for safety-related work. In fact, the procedures and inspection require-

ments that are used for the nonsafety-related equipment are reviewed by

the quality assurance department to ensure that the inspections are appro-

priate for the component or process involved. Tr. 10,104-05 (Museler).

The nonsafety-related quality assurance program, known as the Construction

Site Inspection Program, is contained in the Construction Site Inspection

manual. Tr. 10,085, 10,105-06 (Museler). Essentially all components at

Shoreham are inspected. Tr. 13,780 (Museler).

J-348. In the piping area, nonsafety-related piping systems are

designed in accordance with industry codes. The installation of this

piping is verified by construction inspections. Burns et al., ff.

Tr. 4346, at 49.

J-349. In the FSAR, LILCO must determine margins of safety for both,,

normal and abnormal operations and determine the adequacy of SS&Cs for

prevention of accidents and for the mitigation of the consequences of

accidents. Goldsmith et al., ff. Tr. 1114, at 9.

J-350. LILCO testified that nonsafety-related equipment, while not

subjected to the full requirements of Appendix B, is nonetheless designed

and constructed to a range of high standards commensurate with its func-

tion. See Burr.; et al. , ff. Tr. 4346, at 54; Tr. 4428 (Dawe). GE and

SWEC evaluate, at least on a judgmental basis, SS&Cs which are not clas-

sified as safety-related to determine what degree or range of "high

t_
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standards commensurate with function" needs to be applied. Tr. 4441

, (Robare, Dawe); Tr. 4442 (Dawe).

J-351. Nonsafety-related SS&Cs at Shoreham were designed for normal

service conditions. Abnormal service conditions were considered in the

design of nonsafety-related SS&Cs to the extent of ensuring that such

equipment would not have an adverse interaction with safety-related equip-

ment. In some, but not all, cases, nonsafety-related equipment is designed

for a role in transient mitigation. The majority of any additional QA

for nonsafety-related SS&Cs is to ensure plant reliability (i.e., power

generation). Tr. 4428, 4431-32 (Dawe); Tr. 4431 (Garabedian); Tr. 4457-58,

4460 (Robare).

J-352. In LILCO's Contention 78 testimony, Mr. Kascsak sponsored

the portion concerning the QA applied by LILCO to SS&Cs which are

nonsafety-related. Mr. Kascsak, however, acknowledged that he is not and

has never been a part of the LILCO QA staff. Tr. 4417 (Kascsak).

; J-353. Mr. Kascsak testified that the Shoreham construction effort

has established and implemented quality programs and requirements relating
:
'

to fabrication and installation of nonsafety-related systems and compo-

nents. Burns et al., ff. Tr. 4346, at 48.i

|

|
J-354. LILCO has described those QA-related activities which are

performed by LILCO concerning all nonsafety-related SS&Cs at Shoreham.

I

i

!

_
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The evidence included the following specific types of QA-related

activities:

a. Since 1978, the construction management organization for the

Shoreham project (UNICO) has performed inspections on nonsafety-

related SS&Cs. This inspection program is set forth in the

construction site inspection manual. Tr. 10,103-04 (Arrington);

Tr. 10,102-06, 10,085, 13,780 (Museler).

b. Nonsafety related piping systems are designed utilizing industry

codes and their installation is verified by construction inspec-

tions. Burns et al. , ff. Tr. 4346, at 49.

c. Nonsafety-related control panels and switchgears are subject

to LILCO engineering QA audits. Tr. 13781 (Museler). In the

structural area, controls are imposed on the placement of

nonsafety-related concrete and the iuspection program covers

installation of structural steel, insulation, and painting.

Burns et_ al. , ff. Tr. 4346, at 50; Tr.12,780-81 (Museler).

d. The Shoreham preoperational and startup testing program covers

nonsafety-related as well as safety-related SS&Cs. Tr. 5522

(Kascsak); Tr. 10,090-92 (Youngling).

e. The LILCO QA organization reviewed some nonsafety-related speci-

fications in 1974: the condensate demineralizer,-transformers,
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motor specifications, feedwater turbines, instrument air com-

pressors, the main turbine generator, the radwaste solidifica-

tion system, the level controllers and transmitters, and

control instrumentation. Tr. 13,781-83 (Museler).

J-355. The LILCO QA manuals for design, construction, and opera-

tion, FSAR Section 17, and LILCO's QA procedures focus on compliance with

Appendix B requirements for safety-related items.

J-356. The LILCO witnesses stated that the LILCO OQA manual that

is applied to safety-related SS&Cs may be applied to nonsafety-related

SS&Cs as well. This is not expressly noted in the Corporate Statement

of Policy, but is clarified at page iv relating to the five appendices

delineating some nonsafety-related activities that are under the scope

of the QA program. Of these appendices (fire protection, security,

environmental monitoring, packing and shipping of radioactive materiali,

and emergency planning), only the fire protection appendix has been

completed. Even with all the appendices, the manual does not have a

listing of all nonsafety-related activities under a QA program.

Tr. 10,175-83 (Museler, Gerecke); LILCO Ex. 21 (Alexander et al.),

Attachment 4.

J-357. Mr. Dawe testified that the FSAR documents broadly the kinds

of analyses which were performed on nonsafety-related systems. Thus,

Chapter 7 discusses instrumentation and control, Chapter 8 discusses

electrical power systems, Chapter 9 discusses auxiliary systems, Chapter 10
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discusses steam and power conversion systems, and Chapter 11 discusses

radioactive waste management systems. Most of those systems (including

nonsafety-related systems) of any import that have some relationship to

the overall function of the plant are in fact described in the FSAR.

Burns et al. , ff. Tr. 4346, at 41; Tr. 4956-57 (Dawe).

J-358. When LILCO uses the term "important-to-safety" in the FSAR,

it equates that term with " safety-relate.." LILCO has neither identified

nor defined a distinct group of SS&Cs called "important to safety."

Instead, there is a list of safety-related SS&Cs, with all the rest called

"nonsafety-related." Burns et al . , f f. Tr. 4346, at 50-55; Tr. 4420,

4422-23, 4451-52, 4470, 4485 (Dawe); Tr. 4790 (Robare); Goldsmith et al.,

ff. Tr. 1114, at 19-20. SWEC and GE, when interpreting the term "important

to safety" in the GDC, have equated the term 'ith safety-related SS&Csw

relied upon to perform safety-related functions. Thus, LILCO agreed that

within LILCO's licensing documents, commitments are made for safety-related

SS&Cs. Tr. 4420-22, 4470 (Dawe); Tr. 4457-58 (Robare). In addition, in
,

some instances, LILCO makes commitments with regard to nonsafety-related

items. Tr. 6574-84 (Rossi, Conran).

J-359. LILCO has listed safety-related SS&Cs in FSAR Table 3.2.1-1.

LILCO has two classification Categories: safety-related, which is denomi-

nated in Table 3.2.1-1 as " Quality Assurance Category I"; and nonsafety-

related, denominated in Table 3.2.1-1 as " Quality Assurance Category II."

; Goldsmith et al., ff. Tr. 1114, at 16-20, Attachment 2 (FSAR Table 3.2.1-1;
|

| Burns et al. , ff. Tr. 4346, at 28; Tr.12,692-93 (Youngling).

|

!
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J-360. The use of two categories " safety-related" and nonsafety-

related is a consistent application used throughout the industry.

Tr. 4422 (Dawe). Shoreham's classification in these categories is con-

sistent with other BWR plants. Tr. 4488-92 (McGuire), 4883 (Robare).

J-361. At least one utility, Metropolitan Edison, with respect to

Three Mile Island Unit 1 restart, was more willing to accept the Denton

memorandum definition of a category of important to safety which is larger

than and includes safety-related equipment. Tr. 20,833 (Mattson).

<

t

J-362. Compliance with Appendix A of 10 C.F.R. Part 100, 10 C.F.R.

Part 50 Appendices A and B and 10 C.F.R. 50.55a specifically constituted

a part of the methodology for the classification of structures, systems,

and components at Shoreham. Burns et al . , f f. Tr. 4346, at 38-39.

J-363. The LILCO witnesses testified that it is not necessary to

give any significance to the term "important to safety" in classifying

SS&Cs. They stated that Shoreham nonsafety-related systems have been

designed and constructed to quality standards commensurate with the

system's importance to plant safety and reliability. Burns et al., ff.

Tr. 4346, at 6.

J-364. LILCO witnesses agreed that most of the process of designing

and classifying systems had been completed for many light water recctors

prior to Shoreham. This experience contributed to the guidance contained

in such documents as ANS-22 (now issued as ANSI /ANS-52.1), " Nuclear Safety
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Criteria for the Design of Stationary Boiling Water Reactor Plants,"

Regulatory Guide 1.26, " Quality Group Classifications and Standards," and

Regulatory Guide 1.29, " Seismic Design Classification," which were applied

to Shoreham for specific classification notation. Burns et al., ff.

Tr. 4346, at 30-35; LILCO Ex. 11, at 3.2.1.

J-365. LILCO used ANS-22 to establish the classification of Shoreham

SS&Cs. ANS-22 establishes a disciplined and systematic method for defin-

ing nuclear safety requirements for a BWR. It sets out functional safety

requirements for design, is responsive to regulatory requirements and

industria! technical requirements, and provides a uniform basis for design

safety requirements to be reflected in licensing documents. Shoreham

FSAR Table 3.2.1-1 was structured to provide a description of these clas-

sifications with content and format similar to the ANS-22 presentation.

Burns et al., ff. Tr. 4346, at 30-31.

J-366. The methodology and criteria in Regulatory Guide 1.26, Revi-

sion 1 was used at Shoreham to determine quality group classifications

for fluid system components. Similarly, Regulatory Guide 1.29, Revision

1 was used for designating which SS&Cs were. required to be Seismic Cate-

gory 1. Although.the design of Shoreham had commenced before these

regulatory guides were available, they reflected a consideration of the

same elements that went into the classification of systems at Shoreham.

Thus, in large measure, when the guides were issued, Shoreham was.in

compliance with them. Efforts were then made to fully conform the

Shoreham classification scheme to the regulatory guides. Burns et al.,

, . - -- . -.
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ff. Tr. 4346, at 35; see Speis gt al. , ff. Tr. 6357, at 10-11. Revision 1

of Regulatory Guide 1.26 was used by LILCO since this was the revision in

effect at the time the FSAR was docketed. Speis et al., ff. Tr. 6357, at

12.

J-367. Regulatory Guide 1.26 is ambiguous. Regulatory Guide 1.26,

Rev. 1 contains language which specifies that the four quality groups

contained therein, Quality groups A-0, are safety-related quality groups.

See LILC0 Exhibit 3, ff. Tr. 1487-A. Indeed, by its express terms, all

classification categories therein, A-D, refer to safety-related SS&Cs.

However, LILC0 and the Staff testified that Group D included safety-

related items but it does not require application of the 10 C.F.R.

Part 50, Appendix B QA program. Speis et al., ff. Tr. 6357, at 13-14;

Burns et al., ff. Tr. 4346, at 163.

J-368. Revision 1 of Regulatory Guide 1.26 was used by LILCO since

this was the revision in effect at the time the FSAR was docketed. The

current revision of Regulatory Guide 1.26 is Revision 3 which is not sub-

stantially different from Revisica 1. Speis et al., ff. Tr. 6357, at 12.

J-369. Revision 1 of Regulatory Guide 1.29 was used by LILCO since

this was the revision in effect at the time the FSAR was docketed. The

current revision is Revision 3, which is not substantially differert from

Revision 1. As there are no changes in Revision 3, that would cause a

change in the seismic classification of the structures, systems, and
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components at Shoreham, the use of Revision 1 is acceptable. Id. at 11,
,

Burns gt al. , ff. Tr. 4346, at 36-38; Speis et al. , ff. Tr. 6357, at 11.

J-370. Shoreham's radioactive waste management systems are

classified in accordance with Regulatory Guide 1.143. Speis gt al., ff.

Tr. 6357, at 12.

J-371. The classification of safety-related SS&Cs is generally

presented by LILCO in Section 3.2.1 of the FSAR. Speis gt al., ff.

Tr. 6357, at 8. FSAR Table 3.2.1-1 is referred to as the "Q-List" or

"QA-List."

J-372. The rationale for accepting less stringent, but still

rigorous, standards for the nonsafety-related set of structures, systems,

and components than for the safety-related set is based upon the reduced
' consequences that result from failure of these systems. In the event

these nonsafety-related structures, systems, and components fail, they

are backed up by full safety grade structures, systems, and components

capable of mitigating or preventing the resulting event. Only safety-

related equipment is relied upon for design-basis accident analysis as

set forth in Chapter 15 of the FSAR. Burns gt al., Tr. 4346, at 53.

J-373. At Shoreham, quality assurance under the Appendix B program

does have involvement in several specific areas that are nonsafety-related

such as fire protection, radwaste, emergency planning, and security.

There is no quality control or quality assurance that defines for all

|

t
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nonsafety-related items what the quality assurance program is. But

Shoreham does have procedures or activities similar to Appendix B that

are done for items that are nonsafety-related such as design control,

procedure control, inspection, and testing. There are various programs

that control such things as construction and testing fror,i a procedural

standpoint for nonsafety-related items. There are installation and

inspection procedures for nonsafety-related structures, systems, and

components. Tr. 17,288-90 (Higgins).

J-374. The major nonsafety-related systems are descr: bed in the

Final Safety Analysis Report, which documents the result of the con-

siderations noted above. For example, Chapter 3 of the FSAR discusses

major plant structures; Chapter 7 discusses instrumentation and controls;

Chapter 8 discusses electrical power systems; Chapter 9 discusses auxil-

iary systems; Chapter 10 discusses steam and power conversion systems;

Chapter 11 discusses radioactive waste management systems. In each of

these chapters, nonsafety-related portions of the plant are described,

including their respective des 1gn bases. The FSAR contains information

regarding the considerations employed during the design process for the

proper integration of the nonsafety. systems into plant design. Burns et

al., ff. Tr. 4346, at 41; Tr. 4956-57 (Dawe). As described above, each

of the principal organizations involved in the design and construction

of Shoreham had methods and programs in place to ensure that quality

standards and quality assurance were applisd to all structures, systems,

and components commensurate with their function in the safe and reliable

operation-of the plant.
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J-375. Welding procedures have been developed for all plant piping

systems. Welder qualification, training, and testing are also required

as part of the quality program for nonsafety-related welding on piping

systems. Moreover, all weld filler material is QA Category I. Id.

J-376. Where deemed appropriate, nonsafety-related welds are radio-

graphed. Radiographing is generally required on all pipe with wall

thicknesses over three quarters of an inch. These inspections are done

by FQC. Visual inspections by qualified construction supervisors are

also used to assess the adequacy of nonsafety-related welds. Id.;

Tr. 10,090, 13,780 (Muteler).

.

J-377. Where a particular manufacturer supplies both nonsafety-

related and safety-related valves, the LILCO QA program audits those

facilities and inspects both the nonsafety and safety-related types.

Tr. 13,781 (Museler).

.

J-378. In the electrical area, construction insnections on

nonsafety-related equipment and consponents are requ', red in many instances

for significant components such as electrical pansis. The inspections

verify proper installation and proper functioning. Burns et al., ff.

Tr. 4346, at 49.

J-379. All cable installed in the Shoreham plant is bought and

inspected to QA Category I requirements. In the installation of cable,

the same cable pulling criteria and termination procedures are used for

!

. _ _ _ _ , _-. - - . _ . . . . _ _ , -
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both safety-related and nonsafety-related work. The qualification

requirements for electricians are also the same for safety related and

nonsafety related work. Id. at 49-50."

J-380. In the structural area, controls are used for the placement

of nonsafety-related concrete, including the evaluation of samples for

each concrete pour. Concrete inspections are conducted by FQC. Burns

g al., ff. Tr. 4346, at 50; Tr. 12,780-81 (Museler). The Construction

Inspection Irogram also covers nonsafety-related installation of struc-

tural steel, insulation, and painting. Id. at 50.

J-381. The main condenser and the condenser tubes were inspected by

LILCO's engineering Quality Assurance Organization and Stone & Webster's
J

procurement quality assurance at the request of LILC0's project management.

i Tr. 13,780.(Museler).

J-382. Hany of the nonsafety-related activities at Shoreham are
;

i

i inspected by the construction management organization. Activities such
t-

~

as concrete pours, the equipment storage. program, and the document con-!

trol system, including nonsafety-related activities, are inspected and

audited by LILCO's Field QA and. Stone & Webster's Field QA organizations.

Tr. 10,086-87, 13,781, (Museler).

J-383. The preoperational and startup test program for Shoreham

. covers nonsafety-related as well as safety-related structures, systems,

and components. Tr. 5522 (Kascsak). "[T]hese tests evaluate-the

J
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performance of components, system, or systems that are involved in the

plant and through the initiation of those tests we exercise the component

and systems to evaluate if the component, system or systems meet the

design requirements." Tr. 5520-21 (Kascsak). The QA organization does

perform inspections of nonsafety-related test activities. Tr. 10,090-92

(Yourgling).

J-384. LILCO had its QA organization review a number of nonsafety-

related specifications in order to comment on the inspection and quality

assurance requirements contained in those specifications. The comments

of the QA organization were taken into consideration, and in a signifi-

cant number of cases, were incorporated into the specifications.

Tr. 13,781-82 (Museler). The list of examples included the condensate

demineralizer, transformers (including the station service transformers),

the motor specification (both the 4,000 volt and the 460 volt motors),-

feedpump turbines, instrument air compressors, the main turbine generator,

the raawaste solidification system, the level controllers and transmitters,

and control instrumentation. Tr. 13,782-83 (Museler).

- J-385. The equipment classification table provided in the Shoreham
,

FSAR (Table 3.2.1-1) was structured to provide a description of these

,f classifications with content and format similar to that provided in,

,
ANS-22, Nuclear Safety Criteria for the Design of Stationary Boiling

'

r~

f Water Reactor Plants. Burns, et al., ff. Tr. 4346, at 30-31.

: .

';

' .
-

.
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J-386. There is no systematic program described by LILCO in the

FSAR or in these other documents presented to the Board for items impor-

tant to safety. Tr. 15,950, 15,997 (Hubbard).

J-387. It is the purpose of standard ANSI /ANS-52.1 (formerly

ANS-22) to set out functional safety requirements for design, to be

responsive to NRC regulatory rcquirements and industry technical require-

ments, and to provide a uniform basis for design safety requirements to

be reflected in licensing documents. ANS-22 was used in establishing

the classification of structures, systems, and components for Shoreham.

The development of ANS-22 itself included a comprehensive examination of
,

b-

the safety aspects of boiling water reactors. Attachments 2 and 3 to

LILCO's prefiled testimony provide detailed background of the development

of ANS-22 and the types of analyses which underlay it.58 Burns et al.,

ff. Tr. 4346, at 31-34 end Attachments 2 and 3.

J-388. LILCO used ANS-22 to establish the classification of Shoreham

SS&Cs. Shoreham FSAR Table 3.2.1-1 was structured to provide a description

of these classifications with content and format similar to the-ANS-22

presentation. Burns et al., ff. Tr. 4346, at 30-31.

53 Attachment 2 is titled, "Information Relating to ANS-22." Attachment 13
is titled, "FSAR Figure 7A-26, Protection Sequences for Pipe Breaks
Inside Primary Containment."
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t

J-389. General Electric, in its designs, applies only two cate-

gories, safety-related and nonsafety-related. Tr. 4457-58 (Robare).

This is also the case for Stone & Webster. See, e.g., Tr. 4418-23 (Dawe).

i

J-390. Although different organizations within General Electric

may use different nomenclature, the application of quality assurance to

nonsafety-related features is essentially the same as that applied in,

the Engineered Equipment Procurement Department, which supplies most

major equipment for the General Electric portion of a nuclear power

plant. Tr. 4960-61 (Robare), 13,865-6 (Long).

i

J-391. The QA designations and practices in the Engineered Equip-
) :

t

; ment Procurement Department were discussed at length in-the hearings.

In that division, the designation QAR I applies the requirements of
,

,t4

'

10 C.F.R. Part 50 Appendix B to safety-related structures, systems, and-

components. QAR II applies quality assurance requitements to nonsafety- j

related structures, systems, and components ' ased on their function,a

complexity, and importance to reliable power generation. Burns et al.,

ff. Tr. 4346, at 42; Tr. 4960-(Robare). This program for nonsafety-
'

- related equipment is described in General: Electric's QAR II plan. Tr.

5619 (Robare). . This plan was not provided to the Board for review. '

J-392. The quality assurance requirements:for procurement and manu-

_ facture of structures,1 systems, and components in QAR.II.(or equivalent

-category for nonsafety-related equipment in other General Electric Divi-

sions) are specified by design and quality control engineers based on an
,

4
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evaluation of the function, complexity, and importance to reliable power

generation. Tr. 4962, 5513-14, 5619-21 (Robare). Thus, for most struc-

tures, systems, and components in QA Category II, the General Electric

program addresses most of the Appendix B criteria to a level of detail

commensurate with their importance to safety and reliability. Burns et

al . , f f. Tr. 4346, at 42-43. Approximately 90 percent of General

Electric's nonsafety-related structures, systems, and components receive

quality assurance that is very close to full Appendix B treatment. Tr.

4962 (Robare). This was verified by a sampling of Shoreham equipment in

a study conducted June 19-30, 1982. Tr. 5518 (Robare).

'

J-393. The General Electric witnesses discussed the QA requirements'.

imposed by General Electric on nonsafety-related components. The nonsafety- t

related control rod drive pumps were subject to all 18 criteria of
' \,\ .

Appendix B. Tr. 5516 (Robare). The nonsafety-related shroudhead and '

separator assembly also had all aspects of Appendix B applied. The only

reason that full Appendix B compliance for these components could not be

|
claimed was a lack of material traceability usually required for full

i
Appendix B compliance. The nonsafety related dryer assembly, purchased

by General Electric from a vendor, also was given quality assurance treat-

ment covering all 18 criteria of Appendix B. Again, the only reason full
,

Appendix B compliance could not be claimed was lack of material trace-

ability for subvendor components. Tr. 5517 (Robare).

J-394. Similarly, General Electric requires an essentially identical

program of engineering design and engineering quality assurance for all

1

~

. . - - ,
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structures, systems, and components regardless of the safety classi-

fication. Burns et al. , ff. Tr. 4346, at 42. In fact, the engineerisig

quality assurance program is the same throughout General Electric's

nuclear division without regard to whether safety-related or nonsafety-

related activities are involved. Tr. 4969 (Robare).

J-395. The level or degree of application of the program depends

on the importance of the equipment to the safe and reliable operation of

the plant. Tr. 4969 (Robare). Thus, design activities such as analyses,

documentation, review, verification, change control, and records are

applied, in large measure, to nonsafety-related structures, systems, and

components at General Electric. Burns et al., ff. Tr. 4346, at 42-43;

Tr. 4970 (Robare). All structures, systems,'and components designed by

General Electric are subject to design review and design verification.

It is the level of detail that varies with the function of the equipment.

Less important equipment may get, for example, three design reviews

instead of four. Tr-4969-72, (Robare, Ianni).

.

J-396. As verified specifically for the control rod drive pump,

purchase specifications are utilized that generally describe the design

requirements, quality assurance,'and applicable code requirements.

Tr. 5620 (Robare).

J-397. Although Stone & Webster and General Electric are responsible

for establishing and reviewing classifications of their own supplied
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equipment, interface documents are exchanged that keep each organization

aware of the activities of the other. Tr. 4612-13 (Ianni).

J-398. General Electric employs a disciplined design process to

control the design of structures, systems, and components. Part of this

process includes measures to ensure that design requirements are defined

and design activities are carried out in a planned, controlled, and

orderly manner. Burns et al. , ff. Tr. 4346, at 9; Tr. 4579-80 (Ianni).

J-399. One example of the disciplined design process at General

Electric is utilization of the Product Safety Standards, which establish

a consistent and accurate basis for meeting regulatory guides, regula-

tions, and industry standards. Tr. 4618 (Robare).

J-400. The General Electric design process also provides for design-

interface control. That is, procedures are in place to ensure that inter-

faces with other systems are considered to minimize the possibility of

adverse system interactions. Burns e al., ff. Tr. 4346, at 10.~

J-401. General Electric employs the system design concept. Design

specifications and data sheets for a specific plant are developed early

in the life of a project. These design documents provide the basis for

classification of structures, systems, and components. Lead systems

engineers _are assigned to each system to. ensure that all design aspects,

including classification, have been properly considered. Id. at 10-11.

=
, _ _ .
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J-402. General Electric installed lead systems engineers in their

organization about 1973 or 1974. At that time, these lead systems engi-

neers reviewed all plants under design, including Shoreham. This review

included equipment classifications under then current requirements.

Tr. 4608-10 (Robare, Ianni).

J-403. The design verification process at General Electric requires

independent peer review of designs to confirm that the designers' methods

and conclusions, including classification, are consistent with requirements.

Burns et al., ff. Tr. 4346, at 12. All designs, including standard design

specifications, are verified. Tr. 4633-34 (Ianni).

J-404. Shoreham also receives the benefit of verifications and reviews

done at othe plants. If such a review uncovers a problem with one plant

design, the lead systems engineers must determine whether the issue applies

to their system in general. Necessary changes must be implemented through

General Electric's change control procedures. Id.; see also Tr. 5218

(McGuire) (feedback of operating information).

J-405. General Electric also employs a program of team design review.

A team design review is a broad, formal, independent-evaluation of designs

by persons other than those directly resposible for the design. .These

reviews are ongoing,'and verify that General Electric's design meets

functional, contractual, safety, and regulatory standards, industry codes,

-and corporate requirements. Burns et al . , ff.. Tr. 4346, at 13. In

:
% 4
4,

~s
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addition, such reviews consider, among other things, the classification

of the structure, system, or coa.ponent involved. Id.

J-406. In 1979, GE performed an equipment classification review

for Shoreham, similar to that performed by GE for all plants. This was

an engineering review to provide assurance that systems and componerits

are properly classified, purchased, and installed. The review consisted

of reviewing engineering documents, P& ids, actual component documents,

and basic specifications for equipment. Tr. 4608-11 (Robare, Ianni).

This was a design engineering review and did not include an audit of the

FSAR or FSAR Table 3.2.1-1. Tr. 4615 (Robare). The 1979 classification
J

review consisted primarily of going back to GE controlling documents,

regulatory guides and the GE private safety standards and making sure

that GE was complying. Tr. 4616-17 (Ianni).
|

J-407. As part of this design review process, in 1979 General

Electric conducted a complete review of the classification of equipment

within the General Electric scope of supply. This review considered both

safety-related and nonsafety-related systems. Tr. 4628 (Ianni). The

process involved a review of design documents and drawings to ensure that

General Electric's design had been carried out in accordance with the
~

specifications. The specifications were also analyzed to confirm that

they had called for the proper classification and level of quality

assurance. Tr. 4609-23 (Ianni, Robare). Only one change resulted from

this review. Tr. 4631 (Ianni).

- _. ~ . . _ . _ . _ _ _ _ _ .
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the design review process involved theJ-408. Another exampic $

containment design reviews started in the mid-1970's. As a result of

phenomena discovered in the development of the Mark III containment, as

well as developments in the state of the art and regulatory changes,

General Electric undertook an extensive review of containment design.

This review included a reevaluation of the Mark II containment, which is

utilized at Shoreham. (See Sections II.F and III.F of this opinion.)

The review consisted not only of reanalysis of the adequacy of the con-

tainment design but also a reanalysis of the entire nuclear steam supply

safety systems. As a result of this reanalysis, General Electric con-

cluded that the existing classification of equipment containued to

satisfy applicable regulatory criteria. Tr. 4584-93 (Ianni, Robare).

J-409. General Electric has implemented a disciplined design change

procedure to ensure that such design changes are adequately reviewed.

Part of this review would include a check to ensure that the proper clas-

sification had been applied to the equipment. In addition, complex design

changes are reviewed and approved by a standing change control board con-

sisting of senior engineering personnel. Rurns et al. , ff. Tr. 4346, at

13-15.

~ J-410. An important aspect of systems classifications is the experi-

ence of the design organization involved. General Electric research,
.

development, and testing programs have covered all features of the BWR.

Id. at 17. Shoreham was not designed in a vacuum, but rather was built
,

' in accordance with a standard BWR 4 design. Tr. 4621-22 (Ianni). Thus

.
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General Electric was able to draw on the experience gained in designing
|

the 18 BWR 4's operating or under construction as well as the 18 BWR 1,

2, and 3's in operation. At the time the Shoreham design work started,

General Electric had designed and placed into operation seven nuclear

power plants. In addition, General Electric was designing 23 more

|- nuclear power plants, both domestic and foreign. Burns et al., ff.

Tr. 4346, at 15-19, 40.

;

I

J-411. General Electric has over 25 years of experience in the

design of nuclear power plants. This experience, including operating

( experience, has been brought to bear in the classification of equipment
i-
'

for Shoreham. These classifications are very similar to those used in

| prior General Electric experience. Tr. 4933 (Robare).

j, 3 J-412. General Electric boiling water reactors have compiled over
'

400 reactor years of operating experience. All:of this operating expe-

! rience has been brought to bear on the classification of Shoreham

structures, systems, and' components ' Burns et al . , ff. _ Tr. 4346, at 40.

,

J-413. Part of the methodology for the classification of structures,

systems,-and. components at Shoreham was a General Electric. review effort

called the, nuclear safety 1 operational analysis. This effort.was under -

taken to provide an-organized approach _to. identification of situations.in

which safety-related systems would be called upon. The analyses assume-
|

various transient and accident initiations and identify the mitigating or

!
:-
|

L
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backup equipment needed to terminate the events. Burns et al., ff.

Tr. 4346, at 32-34; Tr. 5414 (Robare); Tr. 5497 (Ianni).

J-414. There was a complete reanalysis by GE of the Shoreham equip-

ment classification in 1979. Tr. 4609 (Ianni). This reanalysis included

both safety-related and nonsafety-related equipment within GE's scope of

supply. Tr. 4628 (Robare, Ianni). The review was conducted by the lead

system engineers and the component engineers in conjunction with licensing

engineers. It consisted of reviewing the engineering documents, piping

and instrumentation diagrams, component documents, equipment specification,

and a review of systems. Tr. 4611 (Ianni). Only one change resulted from

the 1979 General Electric classification review. Tr. 4631 (Ianni).

J-415. None of the GE witnesses on the LILCO 78 panel were or have

been members of the GE QA organization. Tr. 4619 (Ianni, Robare);

Tr. 4958-59 (Robare). Mr. Robare's testimony relating to GE QA is not

based on his having any experience in actually applying the GE QA programs.

It is based on a close working relationship with GE QA personnel.

Tr. 4964 (Robare).

J-416. Mr. Robare has been employed by General Electric for over

25 years in various positions, including Applications Engineer and Design

Engineer-in the Control and Instrumentation Department, Program Manager

in the Projects Department, Licensing Engineer and Manager. Tr. 5512-13

|
(Robare).

,

<;

l
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J-417. In connection with Mr. Robare's duties and responsibilities

as a Design Engineer where it was imperative for him to work closely with

the Quality Assurance Department in order to ensure the adequacy of design'

work and quality assurance. As a Design Engineer, Mr. Robare made the

major decisions concerning the degree of quality assurance to be applied

to the design. Tr. 5513 (Robare).

J-418. As a Program Manager at General Electric, Mr. Robare was

familiar with General Electric's quality assurance standards and proce-

dures. Specifically, as Program Manager, Mr. Robare was more concerned
,

with the contractual and code aspects of the quality assurance require- ,

l

ments. Tr. 5514 (Robare).
i

J-419. As a Licensing Engineer at General Electric, Mr. Robare was

familiar with General Electric quality assurance standards and procedures.

In this capacity, Mr. Robare worked closely with General Electric Quality

%ssurance to ensure that licensing commitments and code commitments were

properly established and implemented by the General Electric Engineering

Department. Tr. 5514-15 (Robare).

J-420. Though Mr. Robare has not been a member of the General

Electric Quality Assurance-Department in his 25 years with General

Electric, he has worked closely with the General Electric Quality

Assurance Department and has been required to be familiar with General

Electric quality assurance standards and procedures and their_implementa-

tion. Tr. 5512-15 (Robare). Mr. Robare's testimony on the General
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Electric program for quality assurance and quality standards applied to

safety-related and nonsafety-related structures, systems, and components

is consistent with and supported by the testimony of Mr. Donald Long, a

member of the General Electric Quality Assurance Department, who testi-

fied in connection with the quality assurance contentions. Tr. 10,169;

13,865-66 (Long).

J-421. GE has an overall QA program that applies to safety-related

and nonsafety-related items commensurate with their importance. GE's

design verification program is more extensive for safety-related SS&Cs

than it is for nonsafety-related items. In all cases, the level of QA

for nonsafety-related SS&Cs is determined by the importance to the plant.

Tr. 10,169-70 (Long); Tr. 10,167-71 (Museler). The GE witnesses testi-

fied that GE's application of QA to nonsafety-related equipment is very

similar to the QA application for safety-related equipment in Appendix 8.

This degree of QA is applied to approximately 90 percent of the nonsafety-

related equipment in the GE scope of supply. Tr. 4443, 4962 (Robare).

J-422. Stone & Webster has one Quality Assurance Department and one

Quality Assurance Program. That program meets the requirements of Appen-

dix B to 10 C.F.R. Part 50. As applied by Stone & Webster, the differences

in quality assurance applied to safety-related and nonsafety-related would

more result from differences in the quality standards as opposed to pro- i

gramatic differences. Although the quality assurance activities applied

~to nonsafety-related items may differ from those for safety-related items,
~

they do not always diffe r. Tr. 4922-25 (Dawe).
,

i
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!
J-423. Stone & Webster has one engineering and design control J

process that is applied to all engineering work, safety-related and

nonsafety-related. Similarly, in procurement SWEC applies the same
{

procurement program to both nonsafety-related and safety-related equip-

ment commensurate with the item's importance. Tr. 10,167-68 (Eifert).

J-424. Stone & Webster applies quality standards and quality

assurance to each structure, system, and component commensurate with its

intended function. SWEC uses three quality assurance categories with

SWEC QA Category I being applied to safety-related structures, systems,

and components and SWEC QA Categories II and III being applied to

nonsafety-related structures, systems, and components. SWEC QA Category

II applies to structures, systems, and components that are essential for

the reliable generation of electric power but are not essential for safe

shutdown of the plant. It also includes equipment or systems which con-

tain radioactive material, but whose failure could not release quantities

sufficient to endanger public safety. SWEC QA Category III applies to

those structures, systems, and components that do not fall within Cate-

gories I or II. Burns et al., ff. Tr. 4346, at 44-45.

J-425. Activities affecting virtually all Stone & Webster designed

nonsafety-related structures, systems, ano components at Shoreham are

controlled by specifications. These specifications clearly identify the

assigned quality assurance category (II or III). As part of the prepara-

tion of a specification, the responsible engineer selects the appropriate

QA category based on the function of the structure, system, or component
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involved. Id. at 45-46, Tr. 4977 (Dawe). The engineer also specifies in

detail the quality assurance requirements for the activities controlled

by the specification.

J-426. The specification is reviewed by the *esponsible engineer's

supervisors as well as the quality assurance department. The QA depart-

ment reviews the quality assurance requirements for certain specifications.

Guidance for the appropriate level of quality assurance is provided in

master specifications which have been developed by Stone & Webster

specialists over the years, based on experience, regulM ien, industry

standards and the function of the equipment. Burns g al. , ff. Tr. 4346,

at 45-46; Tr. 4978 (Dawe). In addition to quality assurance requirements,

Stone & Webster specifications also designate the codes, standards, and

design and construction practices to be applied to nonsafety-related

structures, systems, and components. Id. at 46-47.

J-427. Although the 18 criteria of Appendix B need not be applied

to nonsafety-related structures, systems, and components, Stone & Webster

does apply these principles to equipment within QA Categories II and III.

The level and extent of the application depends on the function of the

equipment or activity covered by the specification.

-J-428. Significant quality requirements are applied to nonsafety-

related structures, systems, and components. All of these structures,

systems, and components are designed, fabricated, and constructed to high

industrial quality standards, including applicable codes and requirements.
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Burns et al., ff. Tr. 4346, at 25. For example, nonsafety-related piping

is built to the quality standards in the piping code B-31.1. And in

using this code, Stone and Webster applies strict standards for testing

and examination. Tr. 4919 (Dawe). The shop fabrication specification

applies to the procurement of all piping. The same materials are required

for Stone & Webster QA Category I (safety-related) and Category II

(nonsafety-related) piping. Both categories receive the same tests and

inspections. Tr. 4980 (Dawe). In some cases, Stone & Webster has decided

to build nonsafety-related components to Section III of the ASME code, a

code usually applied to safety-related equipment. This was done based on

Stone & Webster's judgment that this higher standard was appropriate given j

I
the function of the equipment involved. Tr. 4461 (Dawe).

'

J-429. The level of QA for nonsafety-related structures, systems,

and components depends on Stone & Webster's assessment of the function

of the equipment in the safe and reliable operation of the plant.

Tr. 4441-42, 4927 (Dawe).

J-430. Stone.& Webster places engineering requirements on the

purchase of nonsafety-related equipment, and these requirements specify

the level of QA to be applied. Compliance with these requirements is

frequently monitored by the same procurement QC inspectors who inspect

safety-related equipment. Tr. 4926 (Dawe).
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J-431. All Stone & Webster controlled procurement of nonsafety-

related equipment (Categories II and III) is done from bidders on an

approved bidder's list. Tr. 4979 (Dawe).

J-432. The Stor.e & Webster witnesses testified that the determina-

tion of what quality standards to apply to nonsafety-related structures,

systems, and components is part of the normal engineering process. The

standards are selected to ensure that the equipment can perform its design

basis function. Tr. 4928 (Dawe). In addition, the operation of that

nonsafety-related system under abnormal conditions is also taken into

consideration. Tr. 4431-32 (Dawe, Garabedian), 4434 (Robare).
'

.

J-433. For nonsafety-related features of the plant, the determina-

tion by Stone & Webster of quality standards commensurate with function

is an engineering decision. The nonsafety-related systems are designed

for the service conditions in which their functions are intended to be

performed. Transient operation, as well as normal operation, can be

part of the service condition of the equipment as intended to be called

upon. Generally, for nonsafety-related equipment, the service conditions

for transient and normal operation will not differ. The standards applied

result in design margin. Tr. 4428, 4431, 4440 (Dawe).

J-434. Nonsafety-related equipment is designed to avoid or prevent

failures which will cause transients. The plant is, however, designed

to withstand such transients without progression to the hypothetical,

severe accidents for which the safety-related systems are designed. Not

. _ . , - _ _ _ , ,
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all* equipment, the failure of which defines a transient, or which is

needed to prevti the occurrence of a transient, need be safety-related.

Further, nonsafe(y-related systems are designed not to interact in an

adverse manner with safety-related systems in accident conditions.

Tr. 4432, 4440-41 (Dawe).

J-435. The industry standards applied to nonsafety-related plant

features by Stone & Webster are strict and conservative standards for
.

the intended application of the components. This is done to ensure that

components will reliably perform their functions. Stone & Webster

recognizes that a reliable plant is a safe plant. Standards applied have

been reviewed by NRC and compare favorably to NRC guidance documents.

Tr. 4919-22 (Dawe).2

|

J-436. All of the systems for the plant are examined for their
,

.

function and interrelationship to the whole plant. This includes the

nonsafety-related. systems, most of which are described in the FSAR. The
;

!
~

.

' conclusions of the evaluations of these systems are also included in the

FSAR. Stone & Webster has corporate technical g'idelines and proceduresu

for the evaluation of nonsafety-related systems as-well as safety-related

systems. Tr. 4955-58 (Dawe).

I

J-437. For nonsafety-related items provided by Stone & Webster, the

extent of quality assurance to be applied is determined by engineering

within the specification for the item. The Quality Assurance Department

-implements the requirements of the specification. The Quality. Assurance.
:.
|:
i

'

L 1
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Department provides input to or reviews those specifications which require

quality program audits or test and inspection documentation. Tr. 4977-78

(Dawe).

J-438. In order to ensure proper consideration of safety classifi-

cation, the Stone & Webster Engineering Corporation (SWEC) project is

structured to promote the following:

(1) Effective communication of all the technical information being

developed for the project;

(2) Effective organization to use and implement the flow of

technical information;

(3) Availability of information from other plants that shed light

on classification and systems interactions; and

(4) Maintenance of written procedures that are audited to ensure
s

systematic utilization of the three preceding elements.

Burns et al., ff. Tr. 4346, at 20-21.

'J-439. Stone & Webster is' organized in such a fashion that experi-

ence gained from previous projects is effectively transferred to new

projects and so.that multiple disciplines required for complex nuclear

projects can be brought to bear on each individual project. The SWEC

,
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engineering department is divided into 14 technical divisions, each of

which provides expert engineers to individual projects such as Shoreham.

These engineers are guided in their work through the use of procedures
.

and guidelines covering all aspects of the design process, including

consideration of systems classification. Id. at 21-22. The engineers

assigned to a particular project such as Shoreham are aided in their work

by specialists. The licensing division of SWEC provides regulatory infor-

mation to ensure that regulations and regulatory guidance are correctly

interpreted and applied. It also ensures consistency between the appli-

cation of regulatory requirements for Shoreham and other Stone & Webster

projects. Id. at 22.

J-440. Technical specialists and technical consulting engineers in

the areas of heat exchange, steam plant heat balance, system standards,

shielding, nuclear safety, vibration analysis, piping, valves, pumps,

HVAC, radwaste chemistry and processing, and others provide expertise to

assist project engineers in carrying out their responsibilities. Included

among such responsibilities are the classification of structures, systems,

and components for a particular project. Id. at 23.

J-441. In designing the Shoreham plant, including systems classifi-

cation, Stone & Webster drew upon many years of experience in the design of

a variety of nuclear power plant types. Stone & Webster has participated
-

in the design of PWR, BWR, heavy water pressure tube, high temperature gas

reactor (HTGR), and liquid metal fast breeder reactor (LMFBR) nuclear
'|

power plants. Nuclear power plants designed by Stone & Webster have

l
,
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demonstrated their safety and reliability, which tends to confirm the

adequacy of Stone & Webster's classification of structures, systems, and

components. Id. at 23-24; Tr. 4901 (Dawe).

J-442. Shoreham benefits from information developed at other Stone &

Webster plants by various means. The problem report system, run by SWEC's

Engineering Assurance Division, receives information on problems from all

Stone & Webster projects, develops initial notification to all projects,

and requires response from all projects to which the problem is applicable.

Tr. 4902 (Dawe). The various divisions within Stone & Webster have

periodic meetings to exchange information that may be of interest to

several different projects. Tr. 4902-03 (Dawe).
.

J-443. During the time period that Shoreham was going through the

classification processes, Stone & Webster had over 20 nuclear units going

through the process. Tr. 4411 (Riegelhaupt).

J-444. Shoreham was not the first or only BWR plant for which Stone &

Webster had provided services. Stone & Webster provided construction sar-

vices for Nine Mile Point Unit 1 and was the architect-engineer for the

Eastern and FitzPatrick projects. Shoreham design benefited from Stone &

Webster's experience in these projects, as well as from its knowledge of

many contemporary BWR projects. Tr. 4393-95 (Garabedian).

J-445. Through its project organization Stone & Webster reviews

classification on a continuous basis through the use of the classification

|
|
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in everyday work. Further, classification would be reviewed if some new

requirement were placed on a particular component. Tr. 4623-26 (Dawe).

J-446. The SWEC QA manual indicates that SWEC has a single QA

program which applies to nonsafety-related SS&Cs as well as to safety-

related SS&Cs. LILCO Ex. 21 (Alexander et al.), Attachment 5. SWEC

classifies items such as QA Category 1 if they must meet the requirements

of Part 50, Appendix B. QA Category 2 applies to nonsafety-related SS&Cs

essential for reliable electrical power generation, but which are not

essential for safe shutdown. This category also covers nonsafety-related

SS&Cs which contain radioactive materials. QA Category 3 applies to SS&Cs

not essential for reliable generation of electrical power and not contain-

ing radioactive material or SS&Cs, the failure or malfunction of which

could not result in the release of radioactive material. SWEC applies

the principles of the 18 criteria of Appendix B to 10 C.F.R. Part 50 to

its QA requirements for Category 2 and 3 work commensurate with specific

activities performed. Burns et al. , ff. Tr. 4346, at 25-26, 44-47; Tr.

4923-25 (Dawe).

J-447. The SWEC witnesses testified that Stone & Webster applies

significant quality requirements to nonsafety-related SS&Cs. All such

SS&Cs are designed, fabricated, and constructed to high industrial quality

standards as well as applicable codes and requirements. Further, the same

personnel in the SWEC QA Department who work on safety-related portions of

the plant also provide many of the inspection and assurance services for

!

;
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other parts of the plant. Burns et al. , f f. Tr. 4346, at 25-26. The

SWEC Manual states:

The design, procurement, construction, and testing of
Category II and Category III structures, components, and
systems shall be accomplished based on applicable codes
and standards and good design and construction practice.
LILCO Ex. 21 (Alexander et al.), (Attachment 5, Section 2)
at 2-1.

J-448. SWEC has performed review classifications, but not a single

late stage review similar to the GE 1979 classification review. Classi-

fications are reviewed continuously for the purposes of the work that

needs to be done. Tr. 4623-27 (Dawe).

J-449. The DBA concept originated in the 10 C.F.R. Part 100 Reactor

Siting Criteria. Those criteria were used to define an exclusionary

boundary for the power plant. The DBA approach was then extended into

a stylized methodology to look at specific accidents that could create

situations that could violate Part 100 criteria or Part 20 criteria for

radiation protection. Tr. 1458 (Goldsmith).

J-450. It would not be possible to analyze or even identify all

possible accident or transient sequences which might occur at a nuclear

plant. The transients and accidents analyzed in FSAR Chapter 15 are

representative of classes of events'that have been judged by the NRC

Staff to be of significant severity and sufficient likelihood to require.

consideration. Speis et al. , ff. Tr. 6357, at 17. Similarly, the asso-

ciated analysis methods and acceptance criteria are also not realistic,

__ . _ _ _ _
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but are conservative, or bounding representations of actual or expected

conditions. Id. at 17-18. Essentially the same accidents are analyzed

for all BWR plants. Tr. 4938-40 (Robare).

J-451. The Chapter 15 DBA analyses are highly stylized and are not

intended to depict the actual course which accidents and mitigation efforts

might take. In a Chapter 15 analysis, one assumes mitigation is obtained ~

by systems that would mechanistically perform that function. From that

analysis, a determination is made of what systems and components are

required and the design is made accordingly. Tr. 3436 (Robare).

J-452. In Chapter 15 accident analyses, only safety-related systems

are used for mitigation. The transient analysis generally uses safety-

related equipment. There are a few exceptions, which are the active miti-

gators of those transients. These are the systems that are required to
,

turn the event around. There are no transients that can lead to unaccept-

able accident consequences that require nonsafety-related equipment for

mitigation. Tr. 4436-38 (Robare). However, in actual practice, many

nonsafety-related SS&Cs would likely also be used by the operator to

respond to DBAs, "because all that does is it improves the reliability

in what he has behind him." Tr. 4769-70 (McGuire).

J-453. The LILC0 witnesses testified that "only safety related

equipment is relied upon for DBA analyses set forth in Chapter 15 of the

FSAR." Burns et al. , ff. Tr. 4346, at 52-53. Mr. Robare later stated: ,

1

|

j
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The accidents utilize only safety grade equipment for
mitigation. The transients generally use safety grade
equipment. There are a few exceptions that are noted
in our testimony, and those exceptions are only what I
would call active mitigators of those transients.

Tr. 4437 (Robare).

J-454. While only safety-related SS&Cs may be required to mitigate

DBAs, operators, in actual practice, will utilize all SS&Cs available to

them to respond to an accident. Nonsafety-related SS&Cs will be utilized

also. Indeed, in many cases, the operators would first use nonsafety-

related SS&Cs and leave the safety-related SS&Cs as a backup. Tr. 4769-70

(McGuire).

J-455. The GDC and the regulations define a list of accidents that

should be analyzed in Chapter 15 of the FSAR. That list is a minimum list.

It is an acceptable minimum as defined by the regulations. Tr. 1465-66

(Minor). The DBA technique and the Chapter 15 identification has lots of

advantages and is a good technique. It has inherent limitations. Tr. 1694

(Goldsmith). Thus, the listing of accidents presented in SRP Chapter 15,

and, consequently, in the FSAR is an adequate basis for starting the

analysis of safety functions of SS&Cs. Tr. 1462 (Minor).

J-456. In the Safety Analysis Report, LILCO is not required to

analyze accidents more severe than the DBAs. This approach is based

on the generic assumption that such accidents are of sufficiently low

probability that mitigation of their consequences is not necessary for

public safety. Goldsmith et al., ff. Tr. 1114, at 11.

. . .- - . - - _ - - . . . . - -
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J-457. Conservative bounding analyses performed in FSAR Chapter 15

are used to demonstrate that the potential consequences to the health

and safety of the public are within acceptable limits for a wide range of

postulated events, even though specific actual events might not follow

the same assumptions made in the analysis. Speis et al., ff. Tr. 6357,

at 16. Similarly, the analysis methods and acceptance criteria asso-

ciated with the DBA approach are not chosen to be realistic, but are

judged by the NRC Staff to be bounding representations of expected

conditions. Speis et al., ff. Tr. 6357, at 17-18.

J-458. The SRP DBA events are analyzed primarily to establish the

adequacy of engineered safety features. Such features are the SS&Cs

designed into a plant to mitigate the consequences of postulated DBAs

and which supplement other plant features designed to meet performance

specifications for normal operations and anticipated abnormal conditions.

Goldsmith et al., ff. Tr. 1114, at 10-11.

|

J-459. The County alleges that the DBA approach fails to consider
:

systematically the potential for adverse systems interactions between

safety-related SS&Cs, or_ between _ safety-related SS&Cs and SS&Cs which

are left unclassified. Goldsmith et al., ff. Tr. 1114, at 11.
.,

!

J-460. Mr. Goldsmith thinks that there are more systematic methodo--

! logies available to analyze accidents that provide better guidance to the

designer as well as to the operator, and probably to the regulator with

respect to accidents, and therefore,-in today's environment, the design
|
,

E
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basis accident is not in and of itself sufficient to assure a technically

complete job of designing for accidents. Tr. 1460 (Goldsmith). An

increased scope in the listing of " design basis events" could be accom-

plished from a systematic PRA, a systems interaction study, or from a

physical walkdown of a plant to identify other accidents that may occur

or those combinations of events which may exacerbate the accidents already

identified in Regulatory Guide 1.70. Tr. 1462-63 (Minor).

J-461. Mr. Minor stated that the DBA approach should be supple-

mented by additional analyses such as PRA, systems interaction analyses,

and walkdowns, to be sure that all of the necessary SS&Cs have been

identified and included in the classification. Tr. 1466 (Minor). These

analyses may show "that accidents need to be considered [in] a little bit

broader scope or additional elements need to be brought into the acci-

dents for the analysis that the application would put in Chapter 15."

Tr. 1466, 1469 (Minor).

J-462. Prior to having PRA-type and other similar analyses avail-

able, the DBA approach was probably the best means to identify accident

initiators and sequences and to identify safety-related equipment. How-

ever, the PRA technique has been available since 1974. As a supplement

to the DBA approach, it provides the classifier with a significantly

greater amount of information than is available from the DBA approach

alone. Tr.1694 (Goldsmith). LILCO used the DBA approach and supple-

mented it with a PRA. Burns et al. , ff. Tr. 4346, at 86. The Shoreham

'

.
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PRA considered systems interaction and did not reveal any structures,

systems, or components that needed to be reclassified. Tr. 6644 (Thadani).

J-463. In safety analyses for a nuclear plant, steps should be

taken to ensure that the full range of accidents and possible independent

failures has been considered. If that is done, the proper equipment can

be classified according to its safety function and properly qualified.

Tr. 1388 (Minor); see Tr. 1429 (Minor).

J-464. LILCO used the single failure criterion in its FSAR Chapter 15

analyses. Goldsmith et al., ff. Tr. 1114, at 8. The single failure

criterion sets forth a minimum requirement under the NRC regulations.

Tr. 1775 (Minor). Applicants are not required to limit analyses to single

failures, as defined in the single failure criterion of 10 C.F.R. Part 50,

Appendix A. Rather, they may assess multiple failure events also. Indeed,

in the Introduction to the GDC, the NRC states that the GDC are not com-

plete, but that the omission of matters from the GDC does not relieve an

applicant from considering matters important to safe design which may not

be addressed in a particular GDC. Goldsmith et al., ff. Tr. 1114, at 8;

;

10 C.F.R. Part 50, Appendix A, Introduction.
L
r

J-465. "A single failure means an occurrence which results in the

loss of capability of a component to perform its intended safety functions.,

) Maltiple failures resulting from a single occurrence are considered to be

a single failure." Speis et al., ff. Tr. 6357, at 17. These types of

I failures are included in the definition of a " single failure." Tr. 1385
|

|

|

|
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(Hubbard). For example, the single failure criterion would include certain

multiple failures such as common mode failures and common cause faiIures.

Tr. 1382-83 (Minor).

J-466. Independent multfple failures are those that are not conse-

quential of any other failures that occur. Independent multiple failures

are the type that is considered in a full systems interaction analysis,

rather than just a single failure analysis. Tr. 1387-89 (Minor). Inde-

pendent multiple failures are not included in the single failure defini-

tion and therefote, are not normally considered in the single failure

analysis done on nuclear power plants. Tr. 1383-84 (Minor).

J-467. The TMI-2 accident involved a sequence of several multiple

failures which demonstrated the inadequacy of the single failure criterion.

At THI, the multiple, interrelated failures involving various systems and

their interactions (with and witnout human intervention) had not been

foreseen in the safety analyses conducted as part-of the TMI-2 licensing

process. Goldsmith et al., ff. Tr. 1114, at 13-15.

J-468. The limitations of the single failure criterion could be

overcome, at least to some degree, by the application of additional method-

ologies, such as the review of the plant from a systems interaction point

of view, including walkdowns, PRAs, and dependency analyses. Tr. 1388

(Minor).
.

_ - _ _ _ _ _ _ - - _ _ _ - _ . - - _ _ - - . _ _ _ _ . _ - - _ _ . _ . .
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J-469. LILCO witnesses acknowledged in general that NRC regulation

and inspections may extend beyond the safety-related area. LILCO witness

Dawe cited 10 C.F.R. Part 20, and 10 C.F.R. Part 50, Appendix I as examples

of NRC regulation beyond the safety-related set. Mr. Dawe also noted

that even with respect to those regulations, which LILCO interprets as

applicible only to safety-related items, such regulations can extend to

nonsafety-related equipment if there is any nonsafety-related equipment

that affects or impairs the ability of the safety-related set to meet

these regulations. Tr. 21,139-40 (Dawe, Pollock).

J-470. LILCO's use of the term nonsafety-related does not imply

that an item in that category has no safety significance. Tr. 21,052-53

(Dawe).

J-471. LILCO believes that for the future, as in the past, appro-

priate quality standards and quality assurance should be applied to all

structures, systems and components in the plant and to the activities.

affecting them. For things outside the set identified by the term safety-

related, LICO believes it is not a regulatory requirement under GDC 1 but

rather, a matter of conventional quality assurance and good engineering>

and operational practice. Tr. 21,078-79 (Dawe).

J-472. LILCO believes the basic philosophy of the Denton memorandum

definition of the term "important to safety" is that nonsafety-related

equipment can have a safety significance in certain instances. Therefore,

appropriate consideration should be given to the design, construction,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _
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and maintenance of that equipment during the design, construction, and
'

operation of the plant. LILC0 agrees with, and believes that it has

implemented, that philosophy. Tr. 21,151 (Pollock).

J-473. If "important to safety" as a set was defined as all safety-

related equipment along with that nor. safety-related equipment whose fail-

ure could prevent the accomplishment of a safety-related function, the

design philosophy of Shoreham is such that nothing would need to be4

included in the set "important to safety" that is not already classified

as " safety-related." The design philosophy is to preclude that type of

design interaction. Tr. 21,157-59 (Dawe).

2). Table 3.2.1-1

J-474. The County alleged that it identified in its review of FSAR

Table 3.2.1-1 a host of errors which had been missed by LILCO and by NRC

Staff reviewers. Goldsmith et al. , ff. Tr.1114, at 22-30, Attachment 2.

We proceed to discuss first, the County's general allegations and second,

the County's individual, specific examples.

J-475. Table 3.2.1-1 [of the Shoreham FSAR] provides a listing of

the safety-related structures, systems, and components. This table is

reviewed by the various technical branches within the Staff's Office of

Nuclear Reactor Regulation to determine the correctness and completeness

in the area of review responsibility for each branch. Speis et al., ff.

Tr. 6357, at 3.

. __ ___ - - . - _ _ _ _ _ _ . ___
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J-476. LILCO's classification for Shoreham, FSAR Table 3.2.1-1,

was attacked by Intervenors as inadequate on several bases. Minor et al.,

ff. Tr. 1113, at 22-31. Fundamentally, Intervenors alleged that a non-

systematic approach to safety classification has been applied to items

included in Table 3.2.1-1. Mi nor g al . , f f. Tr. 1113, at 35. Table

3.2.1-1 was included in Intervenors' Attachment 2 (ff. Tr. 1113); hand-

marked revisions to Table 3.2.1-1 which were discussed during the oral

testimony are included in Inte"venors' Attachment 2.

J-477. The construction of Table 3.2.1-1 was based on Regulatory

Guides 1.26 and 1.29. Minor et al., ff. Tr. 1113, at 17. Intervenors

alleged that items falling within Quality Group D of Regulatory Guide 1.26

must be designated safety-related. They cited 52 cases where LILCO and

General Electric entries allegedly do not match the Regulatory Guide

standard. Minor et al., ff. Tr. 1113, at 24. LILC0 defended its clas-

sification table, saying that its classification of Quality Group D

components as LILCO Quality Assurance Category II, Seismic Category NA

is consistent with Regulatory Guide 1.26. Burns et al. , ff. Tr. 4346,

at 161-164.

J-478. The description of Quality Group D in Regulatory Guide 1.26

does include the term " safety related." However, the Staff's interpreta-

tion and application of its own regulatory guidance does not require that

Quality Group D items be classified safety-related. Speis et al., ff.

Tr. 6357, at 14. This is made clear by the fact that Standard Review Plan

Section 3.2.2 permits use of the corresponding ANS classification system

.
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of safety classes; ANS-22 establishes classes including a class (cor-

responding to Category D) which is not a safety-related classification.

Burns et al. , ff. Tr. 4346, at 162-63.

J-479. Paragraph C.3 of Regulatory Guide 1.26, Revision 1 describes

Quality Group D components as those which are not Quality Group A, B, or

C, but part of systems that contain or may contain radioactive material.

Id. at 162; LILCO Exhibit 3, ff. Tr. 1487-A, at 1.26-3. Although some of

the introductory language in the Guide might give the impression that

Quality Group D is a safety-related category, when read in the overall

context of the Guide, it is not. Tr. 4867 (Dawe).

J-480. The NRC, in its latest Standard Review Plan (NUREG-0800,

Revision 1, July 1981), Section 3.2.2, equates the classification scheme

contained in the Regulatory Guide with that contained in corresponding

American Nuclear Society (ANS) classification systems contained in ANS-22,

" Nuclear Safety Criteria for the Design of Stationary Boiling Water

Reactor Plants." ANS-22 has been superseded by ANSI /ANS 52.1. Burns

et al., ff. Tr. 4346, at 162.

|

J-481. Table 3.2.1-1 is consistent with the level of detail recom-

mended in ANS-22. Burns et al. , f f. Tr. 4346, at 172. Its actual use is

necessarily in conjunction with the appropriate Piping and Instrumenta-

tion Diagram or other basic design documents. Speis et al., ff. Tr. 6357,

at 11,13; Burns et al. , ff. Tr. 4346, at 171. Where the Staff has



. _ ________

-634-

requested additional information or detail in Table 3.2.1-1, that informa-

tion has been provided. Burns et al. , ff. Tr. 4346, at 171-72; Staf f Ex.

2A, Supp. No. 1 at 17-1. This includes appropriate expansion of the list

to include safety-related items reflected in NUREG-0737, and applicant

has documented its commitment to apply the pertinent requirements of

Appendix B to equipment listed in NUREG-0737. Staff Ex. 2A, Supp. No. 1

at 17-1; Speis et al., ff. Tr. 6357, at 15.

a). Standby Liquid Control System (SLCS)

J-482. Intervenor's testimony cited the standby liquid control sys-

tem (SLCS) as an example of classification deficiencies at Shoreham. In

the opinion of Intervenors' witnesses, "the FSAR and SER do not demonstrate

that the SLCS is properly designed, classified, and qualified." Minor

et al . , f f. Tr. 1113, at 51. Specifically, Intervenors' testimony main-

tained that the SLC system is or should be a safety-related system but

that not all of the vital components of the system are shown by the FSAR

to be safety-related. Minor et al. , f f. Tr.1113, at 49-50.

J-483. The SLC system is designed to inject a neutron absorber

solution (sodium pentaborate) into the reactor to shut the reactor down

from rated power operation to a cold condition in the event that not

enough control rods could be inserted to shut down the reactor. Minor

et al. , ff. Tr.1113, at 48; Burns et al. , f f. Tr. 4346, at 159; Tr.1681

(Goldsmith). It provides a diverse, backup means of reactivity control.

Burns g al. , ff. Tr. 4346, at 159; Tr. 4887 (Robare); Tr. 7133 (Hot'ges).

- _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _
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J-484. The SLC system was referred to in the FSAR and by LILCO's

witnesses as a "special safety system." FSAR Section 4.2.3.4.3; Burns

et al . , f f. Tr. 4346, at 159. Although the SLC is not fully safety-
,

related, LILCO maintains that the SLC meets high quality standards and

is properly classified. Tr. 4880-81 (Ianni); Tr. 4800-81 (Robare).

J-485. An analysis of the quality standards applied to the SLC

system and the function it performs demonstrates that the system has

been properly classified and qualified. Burns gt al., ff. Tr. 4346, at

161. First, all of the equipment essential for the injection of the

i boron solution into the reactor is safety-related equipment. Burns gt*

al., ff. Tr. 4346, at 160; FSAR Section 4.2.3.4.3; Spets gt al., ff. Tr.
1 6357, at 24; Tr. 4888 (Robare). Redundant loops are provided of active.

I

equipment necessary for boron injection. These redundant loops are

! powered by separate power sources capable of being connected to the stand-

by ac power for operation during a station power failure. Burns gt al.,

ff. Tr. 4346, at 160. Operation of the SLC system is manually initiated

from the control room. Burns eti al. , ff. Tr. 4346, at 159; Tr. 4888

(Robare). The switch used to initiate the system is safety-related and

the portion of the control board upon which the switch is mounted is-

designed to survive a seismic occurrence. Speis gt al., ff. Tr. 6357,

at 24.

J-486. Nonessential equipment, such as test loop, drain and flush

lines, and SLC tank heater system, is not safety-related. Nevertheless,

they are designed to high standards. The test loop, drain and flush lines

_ _ _ - _ _ _ _ - _ _ _ _ _ - .
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are isolated from the main loops by safety grade isolation valves to

assure integrity of the main loops. The tank heater system consists of

redundant heaters, one automatically controlled by the tank temperature

monitoring system and the other a larger manual heater. Burns et al.,

ff. Tr. 4346, at 159-60.

J-487. Intervenors criticized the nonsafety-related classification

of the tank heaters because of the possibility that cooling of the solu-

tion could cause precipitation of the sodium pentaborate thereby defeat-

ing the successful function of the system. Several design features assure

the reliability of the system. Constant temperature indication is given , ,

to the operator. Tr. 4897-98 (Robare). There is an alarm on one of the

temperature sensors which is set 11 degrees above the temperature at which

the sodium pentaborate would precipitate out of the solution. Tr. 1682
''

(Minor); Tr. 4899 (Dawe); Burns et al. , ff. Tr. 4346, at 160-61. There

is a backup heater. Tr. 4897-98 (Robare). The heaters are not the only

thing that maintains the temperature of the solution. Tr. 1680-81

(Goldsmith). The ambient temperature is normally high enough (generally

at least 70 degrees F) in the vicinity of the tank that precipitation in

the solution would be prevented even without operation of the tank heaters.
t

Burns et al. , ff. Tr. 4346, at 160-61; Tr. 4899 (Dawe); Tr. 4897-98 (Robare).*

Finally, tank solution contents, concentration, and temperature are to

monitored at least once every 24 hours under proposed Shoreham Technical

Specification 4.1.5. Burns et al., ff. Tr. 4346, at 160-161; Tr. 4897-98

(Robare). Even if the tank heaters were to fail, the solution would remain

at a high enough temperature to prevent precipitation of the sodium penta-

_
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borate for at least 24 hours, during which time the tanks would be checked.

Tr. 4899 (Robare).

J-488. Again, the function of the SLC system is to provide a backup,

diverse means of shutting the reactor down during normal operation. The

SLC system is not required to be redundant because it is only a backup

system. Tr. 7133 (Hodges); Speis et al. , ff. Tr. 6357, at 25. The over-

all reactor protection system itself is redundant. Tr. 7135 (Hodges). The,

SLC system is not required for safe shutdown in terms of Appendix A to 10

C.F.R. Part 100. Tr. 4879-81 (Robare). It is not used to mitigate any

design basis accident. Tr. 4882-83 (Dawe).

b). Turbine Bypass System (TBS)

J-489. Intervenors point to the turbine bypass system as a system

the function of which is sufficiently important that it should be classi-

fled as safety-related. The fact that it is not classified as safety-

related is said to be "another example of the inadequate classification

methodology utilized by LILCO for Shoreham." Minor et al., ff. Tr. 1113,

at 40.

J-490. The turbine bypass system is used during normal startup and

shutdown to pass partial steam flow to the condenser. The turbine bypass

valves also operate automatically following a turbine trip or load rejec-

tion. Following a turbine trip or a generator load rejection, the turbine

stop valves or the turbine control valves will close immediately to stop

_ - _ - _ - _ _ _ _ _ _ - . _ _ _ _ - _ _ _ . . _ .
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the steam flow to the turbine. The accumulation of steam in the vessel ,

pressurizes the reactor. The turbine bypass valves are designed to open

automatically under such conditions in order to reduce the pressurization

rate by directing some steam (25 percent of full power) to the condenser.

Burns et al., ff. Tr. 4346, at 146.

J-491. The turbine bypass system is described in Section 10.4.4 of

the FSAR. As discussed there, it consists of two steam lines from the
.

main steam header to the bypass valve chest, four bypass valves, and four

steam lines to the condenser, each including a pressure reducer at the

condenser connection. The bypass valves are controlled by the turbine

generator electrohydraulic control (EHC) system. The power supply to

the control system is from 120 VAC uninterruptible instrument and control

power for high reliability and plant availability. This power source,

although not safety-related, is available following loss of offsite power.

In addition, an alternate power source is provided from a shaft-driven

permanent magnet generator supplied with the main turbine. Burns et al.,

ff. Tr. 4346, at 147; Tr. 4758-59 (Dawe, McGuire).

J-492. The steam lines up to, but not including, the turbine bypass

valves are Quality Group B, QA Category I, Seismic. Category I (Table

3.2.1-1, Item XXXI.3). The turbine bypass valves are. Quality Group D. QA

Category'II, Seismic Category NA (Table 3.2.1-1, Item XXXI.5). The tur-

bine bypass valves are, however, subject to the extensive quality assur-

ance program of the supplier, General Electric, Large Steam. Turbine

Generator (GE-LSTG). This program, which the Staff considers to be at a

'
. _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _L_
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level equally equivalent to Quality Group B, is documented in GE-LSTG

publication GES-4982A, " General Electric Large Steam Turbine Generator

Quality Assurance Program." The EHC system is also subject to GEZ-4982A.

The bypass system piping downstream of the bypass valves is not safety-

related. It is designed, inspected, and tested in accordance with ANSI

B31.1. Burns et al. , f f. Tr. 4346, at 147-48.

J-493. The quality standards and quality assurance program applied

to the turbine bypass system is documented in the General Electric publi-

cation GEZ-4928A entitled, " General Electric Large Steam Turbine Generator

Quality Assurance Program." Id. at 148. This document is endorsed by

the Staff in the Standard Review Plan 3.2.2. Tr. 7475-81 (Kirkwood,

Haass); Burns et al., ff. Tr. 4346, at Attachment 7 (3.2.2-11, 12).

J-494. GEZ-4928A describes the practices and procedures employed

in design, manufacture, procurement, and testing of the turbine generator

system to ensure products of high quality and reliability. As stated by

GE-LSTG in GEZ-4928A (LILCO Ex. 15 for identification), the standards and

procedures used were based on sound, documented analysis and test results,

along with substantial experience, and are more suitable to the specialized

components of this system than existing codes and standards for products

intended for more general service. The program outlined in GEZ-4928A

includes such measures as detailed design procedures, material certifi-

cation, sub-vendor inspection, in process quality control, audits, and

__-- _-____-_ _ _--_____ - _- _____ - _--_ _ _ _____ - _-______ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - _ _ - _ _
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recordkeeping. The program also includes nonconformance documentation

and engineering disposition. Burns et al. , f f. Tr. 4346, at 148-49.

J-495. The turbine bypass system, in addition to receiving the

GEZ-4928A quality standards and quality assurance program, is also sub-

jected to the preoperational test program and the startup test program.

Id. at 149.

J-496. Substantial operating experience exists with respect to the

turbine bypass system and this experience confirms its reliability.

Tr. 5433-34 (Dawe, McGuire); 7128 (Hodges); Staff Exhibit 2A (SER),

1 7.6.11.

J-497. The Staf f reviewed and approved for Shoreham the classifica-

tion of thc turbine bypass system and the commitment to a quality stand-

ards and quality assurance program for the turbine bypass system as

embodied in GEZ-4982A. Tr. 7474-82 (Kirkwood). The classification and

quality requirements relating to the turbine bypass system were reviewed

to the criteria set forth in Standard Review Plan 3.2.2. Id.

J-498. In addition to being subjected to the Staff-approved quality

program (GEZ-4982A), the turbine bypass system will also be subjected to

periodic surveillance to confirm its operability as set forth in the tech-

nical specifications. Burns et al. , f f. Tr. 4346, at 148-49; Speis et al. ,

__
,
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ff. Tr. 6357, at 27. In addition, the turbine bypass system has also been

reviewed by the Staff (NRR) in connection with the role this system plays

in the feedwater controller failure event. Based on this review and based

on the technical specification surveillance requirements, the Staff has
'

approved the classification and design of the system. Staff Ex. 2A (SER),

1 7.6.11; Tr. 7482-85 (Speis, Kirkwood).

J-499. With respect to classification, the main usefulness today

for the newer methodologies is as a check on what has been done in the

past. At the time the plant was being designed, these methodologies were

not as developed as they are today. Even had they been, at the early

stages of design, there would be insufficient design available to warrant

their use. Tr. 4918 (Dawe).

J-500. Should the bypass valves fail to open, reactor vessel pres-

sure would be somewhat higher and the transient impact on the fuel would

be increased. Analysis at full power conditions shows, however, that

bypass failure would increase the change in Critical Power Ratio (CPR),

an index relating to the reactor fuel heat transfer capability, by less

than 0.08. The overall effect is a slight reduction of the fuel heat

transfer capability. However, the majority of the fuel is still main-

tained well above the CPR limit criteria. The resulting dose effect (if

any) does not approach a small fraction of the 10 C.F.R. Part 100 cri-

teria. Burns et al., ff. Tr. 4346, at 146-47.
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J-501. General Electric utilizes special standards and procedures

for the design, manufacture, procurement and testing of the turbine

generator system as opposed to existing codes and standards for products

intended for more general service. These include such measures as
~

detailed design procedures, material certification, subvendor inspection,

in process quality control, audits, and recordkeeping. The program also

includes nonconformance documentation and engineering disposition. Burns

et al., ff. Tr. 4346, at 148.

J-502. The turbine bypass system was field-erected under the super-

vision of GE-LSTG, received quality control under the Shoreham Construction
.

Site Inspection Program, and is subjected to a preoperational test program

as opposed to acceptance tests. Burns et al., ff. Tr. 4346, at 148.

J-503. The use of preoperational testing rather than acceptance

testing is indicative of the additional treatment given the turbine bypass

system in recognition of its function even though it is not safety-related.

The bypass system is also subjected to the startup test program. The -

testing philosophy and procedure for Shoreham, as well as specific tests

involving the turbine bypass system, are summarized in Chapter 14 of the

FSAR. Burns et al., ff. Tr. 4346, at 148.

J-504. In addition to careful design, procurement, installation,

and testing of the turbine bypass system, plant operation is subject to

operability of the turbine bypass system by Technical Specification 3.7.10.

Burns et al., ff. Tr. 4346, at 148-49.

.

.. _ . . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _
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J-505. For its part, the Staff gives special consideration to the

turbine bypass system through tha requirement of a technical specification

ordering periodic surveillance to confirm the operability of the turbine

bypass system. Speis et al. , ff. Tr. 6357, at 27; Staff Ex. 2A,17.6.11.

J-506. Staff witnesses testified as follows:

There has been an upgrading or a partial upgrading, of the
turbine bypass system by tech specing it, surveillance, et
cetera . . . [n]ot completely to safety-related, because it
lacks certain attributes of safety-related. For example,
seismic classification . . . . So we went partway, halfway
or whatever you want to describe it . . . semi-important . ..

I think one might characterize it as a change in its relative.

importance to safety and in the measures that we might take
with respect to those systems, commensurate with the relative
importance to safety that we place on them.

Tr. 6528-29 (Speis, Rossi).

J-507. During turbine trip at a low power, the TBS may prevent

operation of the SRVs. At 100 percent power level, the proper function-

ing of the TBS will serve to permit the SRVs to close sooner. The SRVs

may still open but they will be cycled fewer times if the bypass valves

are operating. Tr. 4758, 4825 (McGuire).

J-508. At normal power (100 percent), the turbine bypass valves
.

will not prevent operation of the safety relief valves (SRVs) following a

turbine trip or load rejection. Tr. 4757-58, 4825 (McGuire). The only

effect of the operation of the turbine bypass system in these circumstances
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is to permit the SRVs to close sooner. Tr. 4758, 4825 (McGuire). Thus,

the turbine bypass is not chiefly used to prevent challenges to the safety

relief valves but rather for normal operations functions, particularly

startup and shutdown. Tr. 4765-66 (McGuire), 4824 (Dawe).

J-509. While there may be some circumstances in which the operation

of the turbine bypass system would prevent challenges to the SRVs, this

is not a safety function. Tr. 4769 (McGuire).

J-510. Some portions of the turbine bypass system are appropriately

safety-related and others are not. Those portions not required to be

safety-related still meet quality standards commensurate with their

function. Burns et al., ff. Tr. 4346, at Attachment 7; Tr. 5441 (Dawe).

J-511. The turbine bypass system design is in compliance with Regu-

latory Guide 1.26, Revision 1. It also complies with Regulatory Guide

1.26, Revision 3, including footnote 5. The NRC Staff, in Appendix A to

Standard Review Plan Sec. 3.2.2 (Attachment 7), has presented its posi-

tion with respect to main steam components for BWR plants such as Shoreham.

The Shoreham turbine bypass system, as described above, complies with the

Branch Technical Position incorporated in the Standard Review Plan. Burns

et al., ff. Tr. 4346, at 148.

.

J-512. The NRC Staff justified the use of the TBS in mitigation

of transients based on its view that the equipment is of "high reliabil-

ity" and subject to periodic surveillance requirements in the technical

., .
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specifications. Speis et al., ff. Tr. 6357, at 23-24, 27; Staff Ex. 2a,

at 7-18 to 7-19. The Staff believes the TBS is " highly reliable" based

on operational experience. Tr. 7128-29 (Hodges).

c). Reactor Core Isolation Cooling (RCIC) System

J-513. Intervenors maintain that the RCIC, as a back-up for the

High Pressure Coolant Injection (HPCI) system, should be classified as

safety-related in its entirety. Failure so to classify the RCIC is cited

as further evidence of the alleged inadequacy of LILCO's classification

methodology. Minor g al., ff. Tr. 1113, at 40.

J-514. The RCIC system is a high pressure system that provides core

cooling during reactor. shutdown by pumping makeup water into the reactor

vessel in case of a loss of flow from the main feedwater system. Burns

et al. , ff. Tr. 4346, at 143; Speis et al. , ff. Tr. 6357, at 25; Tr. 4806,

4807, 4813 (Robare). The RCIC system is also avilable to back up the

High Pressure Coolant Injection (HPCI) system by providing coolant makeup

at high pressure conditions. The RCIC system is not designed for emer-7

gency : ore cooling. Rather, it is used to provide makeup-water following

a containment or reactor isolation under normal conditions, not under

accident conditions. Tr. 4806 (Robare).

J-515. The RCIC system is virtually fully safety-related and this

is reflected in the FSAR Table 3.2.1-1. Those portions of RCIC required

for injecting coolant into the vessel are all safety-related. Tr. 4813-16

_ - _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - - - _ _
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(Robare), 7129 (Hodges); Burns et al. , f f. Tr. 4346, at 144. There is

cjood assur-'ce that it is a high quality system. Tr. 7129 (Hodges). The

mechanical at.pects of the RCIC system are constructed to the same quality

standards as the ECCS; it is a Quality Group B system constructed to

Section III, Class 2 of the ASME Code, seismic category I, and within the

scope of the Appendix B program. Tr. 7131 (Kirkwood).

J-516. Because the RCIC system is not part of the ECCS, it is not

required or relied upon in FSAR Chapter 15 accident analysis. Tr. 4806,

4813 (Robare); Burns et al. , ff. Tr. 4346 at 144.

J-517. While the RCIC system is available to back up HPCI, RCIC is

not designed or required to serve as a backup to HPCI during a loss of .

coolant accident as part of ECCS. The RCIC system capacity is approxi-

mately 11% of the HPCI system capacity and therefore is not a backup for

ECCS accident mitigation.- Tr. 4810-11 (Robare, McGuire).

J-518. The HPCI system is'the high pressure system that is relied

upon in the ECCS accident analysis. No credit is taken for RCIC in this

analysis. In the ECCS accident analysis, if the HPCI system fails and

the line break is small and does not itself depressurize, the Automatic

Depressurization System (ADS) is used to depressurize the system so that

low pressure injection systems can be used. The ADS system, coupled with
_

the low pressure systems, but not RCIC, provides the redundancy and acci-

dent mitigation-backup for HPCI. Tr. 7130, 7132 (Speis, Hodges), 4807-13

L(Robare,Dawe,McGuire).
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J-519. RCIC is a backup for HPCI only in the sense that it is

available to perform a cooling function if HPCI fails. Tr. 4807-13

(Robare, Dawe, McGuire), 7130, 7232 (Speis, Hodges). This function of

RCIC is not a safety function. Tr. 4806, 4813 (Robare).

J-520. While LILCO neither takes credit for nor relies upon the

RCIC system in FSAR Chapter 15 accident analysis, it is considered a

backup for HPCI in the control rod drop accident. This is the only pos-

sible safety function for RCIC. For this RCIC function, the RCIC is
d

fully safety-related. Tr. 4813-15 (Robare); Burns et al. , ff. Tr. 4346,

at 144.

J-521. The RCIC system was reviewed by the Staff (NRR) pursuant to -

the acceptance criteria contained in the Standard Review Plan. Tr. 7482

(Speis). As a result of this review, the Staff (NRR) concluded that all

portions of the system that are required to perform a safety function are

safety-related and that the RCIC systein is an acceptable backup to the

HPCI system for core cooling subsequent to a control rod drop accident.

Tr. 7485-87 (Kirkwood, Hodges); Speis et al., ff. Tr. 6357, at 25; Staff

Ex. 2A (SER), 1 7.4.1.

J-522. Almost all of the RCIC system is classified as safety-related.

The only significant area in which the system is not fully safety-related

is in its control and instrumentation. Even there, many aspects are

safety-related. The system components.that provide the safety functions

of detecting low water level and injecting water into the vessel are

- .

. , . - ,n , - . , . - . . - - -



-648-

qualified for safety-related operations. Tr. 4813-14 (Robare); Burns et

al., ff. Tr. 4346, at 144. The safety functions of the control and

instrumentation are also designed in accordance with safety system cri-

teria. Moreover, the RCIC system is separated in a completely different

electrical division from the HPCI system. Burns et al . , f f. Tr. 4346,

at 144.

J-523. The components of the RCIC that ure not safety-related

include the barometric condenser, whose failure would not preclude sys-

tems operation, and four control room indicators, whose failure would not

affect the automatic operation of RCIC. The only other aspect of the

RCIC design that does not meet full safety criteria is the single channel

high level trip, which prevents overfill of the reactor vessel. This

does not affect the operation of any safety function the system might

perform. Id. at 144.

J-524. The RCIC system is appropriately classified and designed

commensurate with the functions it performs. Tr. 5439 (Robare).
.

d). Rod Block Monitor (RBM) System

J-525. Intervenors' witnesses testified that the rod block monitor

should be, but is not, classified as safety-related because of the impor-

tance of its function. LILCO's methodology for classification is criti-

cized because of this alleged failure properly to classify the rod block

monitor. Minor et al. , ff. Tr.1113, at 40.

.
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J-526. The rod block monitor, together with two other systems,

performs the rod block function, which is designed to prevent erroneous

withdrawal of a control rod during normal operation possibly resulting

in local fuel damage. The rod block monitor initiates a signal to the

rod drive control system to stop drive motion. The principal objective

of the rod block monitor is to increase fuel life by restricting rod

movement to minimize local flux peaking. The rod block monitor does not

mitigate the control rod drop or any other accident; local fuel damage

caused by failure of the rod block function would pose no significant

threat of radioactive release. Burns et al. , ff. Tr. 4346, at 141,143;

Tr. 4798-99 (Robare); Tr. 4994-95 (Dawe); Tr. 4795 (McGuire).

J-527. The system meets most design principles of safety-related

systems. It is redundant in that two channels of information must agree

before rod motion is permitted (only one of the RBM channels is required

to trip to prevent rod motion). The system has self-monitoring features

with provisions to check the self-monitoring. Loss of power to the RBM

will cause a rod block. Burns et al., ff. Tr. 4346, at 142.

J-528. The following features are included in th RBM design:

a. Redundant, separate, and isolated RBM channels.

b. Redundant, separate, isolated rod selection informa-
tion, including isolated contacts for each rod
selection push button, are provided directly to each
RBM channel,

c. Separate, isolated LPRM amplifier signal information
is provided to each RBM channel.

. . -.
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d. Separate and electrically isolated Average Power
Range Monitor reference signals are provided each
RBM channel.

Independent, separate, isolated Average Power Rangee.
Monitor reference signals are provided each RBM
channel,

f. Independent, isolated RBM level readouts and statuss

displays are provided from the RBM channels.

g. There is a mechanical barrier between channel A and
channel B of the manual bypass switch.

h. Independent, separate, isolated rod block signals
are provided from the RBM channels to the manual
control system circuitry. Burns et al., ff. Tr.

4346, at 142; Tr. 4803 (Robare).

J-529. In addition to the high quality of the rod block monitor

design, technical specification surveillance requirements are to be

imposed further to assure rod block function operability. Burns et al.,

f f. Tr. 4346, at 143. The system has a self-testing feature, the

operability of which must be demonstrated periodically. Speis et al.,

ff. Tr. 6357, at 27; Burns et al. , ff. Tr. 4346, at 143; Staff Ex. 2A,

11 7.6.4, 7.6.11. In addition, a technical specification will require

that the rod block monitor be operable at above 30 percent of rated

power. Tr. 4798-99 (Robare). Because of the speed at which rod with-
.

drawal occurs, such an event would be a mild transient. Tr. 4792-95

(Robare, Dawe).

J-530. There are three components of the rod blocking function:

(a) The signals that the RBM receives from the reactor;
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(b) The RBM itself (the elestrical devices that
determine that the rod should not be withdrawn
farther); and

(c) The rod drive control system, which initiates and
terminates the rod drive notion.

Burns et al., ff. Tr. 4346, at 141 n. 37, 142.

J-531. Though not required to be classified as safety-related,

given its function and design basis, both the signals the RBM receives

to make the determination to halt a further rod withdrawal and the RBM

itself are fully safety-related. Id. at 142: Tr. 4796-98 (Robare).

J-532. The RBM is redundant and has two channels. Either channel

in a trip condition will prevent rod withdrawal. Both channels of informa-

tion must agree before rod motion is permited and only one of the RBM

channels is required to trip to prevent rod motion. Burns et al., ff.

Tr. 4346, at 142. Tr. 4803-05 (Robare, McGuire).

J-533. The Shoreham RBM, though not fully safety-related, was none-

theless reviewed by the staff (NRR) pursuant to the acceptance criteria

contained in the Standard Review Plan. Tr. 4782 (Speis). As the SER

reflects, as a result cf this review anc on the basis that the technical

specifications will require periodic operability verification of the self-

test feature, the Staff concluded that the RBM design and the classifica-

tion of its various components at Shoreham was acceptable. Tr. 7482-85

(Speis, Kirkwood); Shoreham Staff Exhibit 2A (SER), 11 7.6.4, 7.6.11.

-_ _ , _ - . - . ,_ _ _ _ , __
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J-534. The only aspect of the rod block function that is not

safety-related is the Reactor Manual Control System (rod drive control

system), which receives the signal from the rod block monitor to stop

rod motion. Burns e al., ff. Tr. 4346, at 142-43; Tr. 4796-97 (Robare).

Although the Reactor Manual Control System (RMCS) is not designed to full

safety system standards, it has been proven to be a high quality system

as evidenced by successful operating experience. Moreover, plant opera-

tors continuously use the rod drive system during normal plant operation.

Burns e al., ff. Tr. 4346, at 143; Tr. 4798 (Robare).

J-535. The quality standards applied to the RBM systems are commen-

surate with the safety function performed. T: . 5440-41 (Robare).

J-536. The RBM has a limited safety function in preventing local

fuel damage in a worst-case rod withdrawal error. Burns et al., ff. Tr.

4346, at 143. This is a transient, not an accident, event. Tr. 4791

(Robare).

J-537. The FSAR Chapter 15 analysis of rod withdrawal ercor

assumes that the nonsafety-related RBM functions and that the rod block

occurs. Tr. 4797 (Robare).

J-538. The FSAR Chapter 15 analyses do not consider an event where

it is assumed that the rod block function fails. Tr. 4797 (Robare). How-

ever, according to LILCO, "the result of not having a rod block monitor

is certainly acceptable in terms of accident criteria." Tr. 4798 (Robare).
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J-539. LILCO stated that the " failure of [the RBM] system would

have no unacceptable consequences to meeting the safety criteria of . ..

10 C.F.R. Part 100, Appendix A . In other words, it is not required...

to be a full safety system for the three reasons [given in 10 C.F.R. 100,

Appendix A]. In particular, it is not required to mitigate an accident."

Tr. 4787 (Robare).

e). Water Level Indication System Interactions (WLI)

J-540. Intervenors' witnesses selected the water level indication
,

system (WLI) to show that Shoreham is subject to systems interactions in

a way that allegedly demonstrates the inadequacy of LILCO's methodology

for analyzing the adequacy of plant design. They testified that water

level measurement, the reliability of which is said to be critical, can

be adversely affected by a combination of high drywell temperature and

low reactor vessel pressure to the point that emergency core cooling

could be delayed. Minor et al. , f f. Tr.1113, at 42-43. In Interveno.s'

view, "the existing analysis and review techniques as documented in the

FSAR and SER failed to discover this problem. . . ." Minor et al., ff.

Tr. 1113, at 47.

J-541. Figure 1 of LILCO Attachment 9 illustrates one of the two

sets of cold reference leg reactor water level measurement instrumenta-

tion provided at Shoreham. Reactor vessel water level is measured by

differential pressura tra:1smitters which measure the difference in static

head between two column: of water. One column is a " cold" (ambient

.
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temperature) reference leg outside the reactor vessel; the other is the

reactor water inside the reactor vessel and the variable leg. The measured

differential pressure is a function of reactor water level. Burns et al.,

'f. Tr. 434G, . at 150. The WLI (system) is largely a safety-related system. ]
All portions of the system that are used in tripping the reactor are

safety-related. Tr. 6836 (Rossi). In general, the portions of the WLI

system used for protection are safety-related; those portions used for

control are nonsafety-related. Tr. 6837 (Rossi). The WLI (system)

reference leg is classified safety-related. Tr. 1822 (Goldsmith).
i

i

'J-542. The cold reference leg is filled and maintained full of

condensate water by a condensing chamber at its top which continuously

-condenses reactor steam and drains excess condensate back to the reactor

vessel through the upper level tap connection to the condensing chamber.

The~ upper vessel level tap connection is located in the steam zone above

the. normal water level inside the vessel. Thus, the reference leg presents

a constant reference static head of water on the high pressure tap of the

transmitter. - The low pressure tap of the transmitter is piped to a_ lower-

level tap on the reactor vessel which is' located in the water zone below-
.

the normal water-level in the vessel. The low pressure side of the trans-
.

mitter thus senses the' static head of water / steam inside the vessel above

the lower vessel tap. ~This head varies as a. function of. reactor water-

-level above the tap and is the "variabla leg" in the differential pres-

sure measured by the transmitter. -Lower taps for-various. instruments

are located at various levels in the vessel water zone to accommodate-

.
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both narrow and wide-range level measurements (see Figure 2 of LILCO

Attachment 9). Burns et al., ff. Tr. 4346, at 150-51.

J-543. Reactor level indicators and recorders are shown on Figure 3

of LILC0 Attachment 9. This figure also shows the condensing chamber.

Shoreham level instrumentation, including elevations and setpoints, are

shown in Figure 4 of LILCO Attachment 9. Burns gt al., ff. Tr. 4346,

at 151.

J-544. All parties agree that high drywell temperature can cause

boil-off or flashing of the water in the reactor water level sensing

lines if the reactor is depressurized while these high temperatures exist.

Burns gt al. , ff. Tr. 4346, at 154. Such high drywell temperatures can

be caused in several ways. Intervenors cite small (g.g., 0.01 sq. ft.)

and intermediate (g.g., 0.04 sq. ft.) break LOCAs which discharge hot

steam into the drywell over an extended time period. Minor gt al., ff.

Tr. 1113, at 45. The Staff raises a similar situation resulting from a

large break LOCA. Speis gt al. , ff. Tr. 6357, at 28.

J-545. Even without a pipe break, loss of containment coolers can

cause the containment to heat up and cause flashing as occurred at Pilgrim

Nuclear Station. Minor gt al. , ff. Tr.1113, at 45-46; Speis gt al. , ff.

Tr. 6357, at 28. In each case, subsequent depressurization may cause

some loss of water in the level sensing lines. In the Staff's words,

"[t]here is the potential for flashing whenever the reactor coolant' system

(RCS) pressure drops below the saturation pressure corresponding to the

_ _ _ _ _ _ _
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temperature near the reference leg." Speis et al., ff. Tr. 6357, at 28.

Loss of water in the level sensing lines, through flashing or otherwise,

could result in a false high indication when cold water level actually is

low. Minor et al., ff. Tr. 1113, at 43. The potential for high drywell

temperature to cause errors through flashing and boil-off was evaluated

by the Staff in the Shoreham SER, Supp. 1 at S 7.3.8. Tr. 7806-07 (Hodges).

1

J-546. The conclusion that loss of water in the water level sensing

lines and resultant erroneous water level indication does not create

undue risk to public health and safety at Shoreham is supported by the

following. First, drywell temperature is maintained by cooling equipment

and the performance of this air cooling system is monitored. Drywell air

temperature is maintained during all normal plant operations by two unit

coolers, each with four cooling coils and fans. The reactor building

closed loop cooling water (RBCLCW) system is the cooling medium for the
,

cooling coils. Although the drywell air cooling system is not safety-

related, the fans, dampers, and valves receive power from emergency power

supplies to provide continued operation following a loss of off-site

power with no accident signal present. The system is automatically shut

down and isolated on an accident signal. Burns et al. , ff. Tr. 4346, at

159 Drywell air cooling system performance is monitored in the main

control room. Alarms are provided for a number of parameters, including

various area and exhaust high temperatures, RBCLCW return high tempera-

ture, and unit cooler high supply air temperature. In addition, primary

containment air temperature is monitored by temperature instruments
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located throughout the drywell. Shoreham proposed Technical Specifica-

tion 3.6.1.7 (LILCO Attachment 6) requires initiation of plant shutdown

if the containment average air temperature cannot be reduced to below

135 within eight hours. The proposed Technical Specifications have been

submitted to the NRC. Burns e al. , ff. Tr. 4346, at 153.

J-547. The maxioum water level measurement error is of little or

no direct safety significance at Shoreham. According to uncontroverted

testimony of Applicant's witnesses, the maximum water level measurer ent

error that could occur when the reactor is at rated pressure and tem-

perature conditions would be less than six inches. Burns et al., ff.

Tr. 4346, at 153-54. When the reactor is depressurized, the maximum

water level measurement error increases. According to General Electric

analyses for a worst case scenario, a maximum measurement error of

1.9 feet would result if the operators follow plant operating procedures.

Burns et al., ff. Tr. 4346, at 154-56. Failure of the operators to follow

plant operating procedures for refilling the reference legs by flooding

the reactor and for initiating the drywell spray system could result in

additional flashing and boil-off over a ten-hour period causing a maximum

water level measurement error of approximately nine feet. Burns e al.,

ff. Tr. 4346, at 156-157; Speis et al., ff. Tr. 6357, at 29-30. Inter-

venors' expert agreed that the nine-foot error is the maximum for the

high drywell temperature depressurization situation Sey cited. Tr. 1666

(Goldsmith). The normal water level is approrimately 16 feet above the

top of the fuel. Speis et al. , ff. Tr. 6357, at 30; Burns et al. , ff.

Tr. 4346, at 157; Tr. 1662 (Goldsmith). Therefore, even if the operator
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controls water level using the instrument with maximum error, the fuel

would still be covered with water and would be adequately cooled. Speis

g al. , ff. Tr. 6357, at 30; Tr. 4856-57 (Robare).

J-548. These errors in the water level measurement instrumentation

are unlikely to delay ECCS actuation. Where flashing is the result of a

small steamline break, there would be no delay in ECCS actuation. Where

flashing is caused by a large break LOCA and subsequent depressurization

by containment spray actuation, the ECCS would already have been actuated

prior to containment spray; thus, there is no delay in ECCS actuation.

Where flashing results from failure of drywell coolers, no ECCS actuation

is necessary because there is no break. One_can postulate the occurrence

of a LOCA while the reactor is in the shutdown cooling mode of operation

and while drywell temperature remains high. In such a situation there is

a possibility for delayed ECCS actuation, but the Staff's testimony that

this is a very unlikely scenario was not controverted. Speis et al., ff.

Tr. 6357, at 28-29.

J-549. The reactor operator is trained to respond to a loss of water

level indication and has specific emergency operating procedures at hand

to respond to such a situation. Special consideration has been given in

the E0Ps to the importance of t'1e water level in the reactor pressure

vessel. Tr. 6911 (Rossi). The generic BWR emergency procedure guide-

lines include caution and action statements related to loss of level

instrumentation. Suffolk County Attachment 5 (Attachment A at 9). Any

time the _ operator cannot determine the water level, he is trained to

.__
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depressurize and flood the vessel. Where loss of water level indication

is due to flashing, of course, there will already have been some depres-

surization in the vessel. Tr. 7691-92 (Hodges). If the operator con-

fronted with the conflicting indications perceived correctly that there

was a malfunction in one leg of his instrument system, he would proceed

to start RCIC and maintain water level with the reactor shut down. If he

did not perceive the problem correctly, he would follow the emargency

procedure. In either case, no fuel damage results. Tr. 6873 (Hodges).

J-550. The steps to be taken by an operator to depressurize are

set forth in the Shoreham emergency procedures. These steps involve more

than one procedure, but the procedures are set up in a logical sequence.

Also, the operator is quite familiar with these procedures through train-

ing. Tr. 6845 (Hodges). Flooding the vessel upon loss of water level

indication involves several steps. Shoreham Procedure #29.023.01 states,

at step 3-4, that if reactor pressure vessel water level cannot be main-

tained or determined, the operator should proceed to Procedure #29.023.04

on level restoration. The level control procedure is normally the first

procedure the operator would enter following any abnormal situation.

Tr. 6850 (Hodges). Step 3.3 of Procedure #29.023.04 gives a series of

steps to be followed if water level cannot be determined. These steps
,

involve starting up low pressure injection systems. Tr. 6851 (Hodges).

It then refers the operator to Procedure #29.023.05 on rapid reactor

pressure vessel depressurization. This procedure gives steps for vessel

depressurization. Tr. 6851 (Hodges). The operator is then referred to

Procedure #29.023.09 on reactor pressure vessel flooding. If water level

..
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in the pressure vessel cannot be determined, the operator is to commence

injection into the pressure vessel with several systems until at least

three safety relief valves open, thereby assuring that the vessel is

full of water because water will be pouring out of the relief valves.

Tr. 6851 (Hodges).

J-551. These four procedures are grouped together physically and

can be scanned quickly to find the instruction for the symptoms involved.

Tr. 6852, 7805 (Hodges). According to Staff witness Hodges, identifying

the procedures and taking appropriate steps could be accomplished in less

than five minutes. Tr. 7806 (Hodges).

J-552. After the submission of Intervenors' prefiled testimony on

this contention, Intervenors obtained through a Freedom of Information

Act request a copy of an internal NRC Staff memorandum on the subject of

a " Safety Concern Associated With Reactor Vessel Level Instrumentation In
.

Boiling Water Reactors,"54 The memorandum ("Michelson memorandum" or

"Suffolk County Ex.1") raises a concern that a break in the WLI (system)

reference leg would cause an interaction between plant control systems

and protection systems which might adversely affect the ability of the

protective system channels to perform their function. Suffolk County

Ex. 1, at 1;,Tr. 6855 (Hodges, Rossi).

54This January 20, 1982 Memorandum was from Carlyle Michelson, Director of
the Office for Analysis and Evaluation of Operational Data, to Harold R.
Denton, Director, Office of Nuclear Reactor Regulation. Enclosed with
this memorandum is a study prepared by Mr. Michelson's office. The
January 20, 1982 memorandum and enclosed study were received in evidence
as Suffolk County Ex. 1.
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J-553. Applicant's testimony asserted that General Electric had

studied this situation and concluded that the accident is bounded by.

design basis accidents already analyzed in Chapter 15 of the FSAR.

Applicant also noted that the recipient of the Michelson memorandum,

Harcld Denton, had responded in a memorandum to Michelson that "the

unaffected protective channels are sufficient to provide all protective

functions" and that no immediate licensing action was required. Burns

et al., ff. Tr. 4346, at 157-58, n.39; LILC0 Ex. 13.

J-554 The Staff's testimony states that, in the event of a break

at Shoreham such as that hypothesized in the Michelton memorandum, there

is sufficient redundancy in the WLI (system) to prevent a sensing line;

malfunction and another random electrical failure from defeating actua-

tion of emergency core cooling. Manual action, however, would be required.

Manual actuation within 10 minutes following reactor trip would maintain

the water level above the top of the active fuel. Speis et al., ff.

Tr. 6357, at 31. This was the conclusion of a Shoreham-specific review

conducted by the Staff after issuance of the Michelson memorandum. Tr.

6863 (Hodges).

J-555. This Shoreham-specific analysis was not performed immediately

upon publication of the Michelson memorandum because the problem was not

considered unique to Shoreham. In addition, the Staff does not consider

this type of event to be extremely significant from a safety standpoint

since a reactor trip results and time is available for the operator to

act. Tr. 6866 (Hodges, Rossi). Specifically, calculations by General

l

!

.- .. , . .
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Electric and by the Staff's consultants at Brookhaven show that it would

take approximately 15 minutes to uncover the fuel in the case of an event

of the type postulated in the Michelson memorandum. Roughly 30 more

minutes would pass before temperatures above 2200* were reached.

Tr. 6916-17 (Hodges). General Electric has evaluated the Michelson

scenario for Shoreham and determined that the protective systems are

adequately designed to preclude this from being a safety concern. No

fuel failure results. Tr. 4847-49 (Robare).

J-556. Questioning by the Board focused on the issue whether the

redundancy requirements of GDC 24 were met after an event of the type
!

discussed in the Michelson memorandum. Tr. 6886-97. The Michelson

memorandum itself questions whether selected BWR level instrumentation

systems " meet the intent of the regulations for operation of-protection

and control systems single failure criterion as delineated in General

Design Criterion 24." Suffolk County Ex. 1, at 19.

J-557. Staff witness Rossi agreed that failure in a sensing line

would eliminate the redundancy for some types of failures in the auto-

matic actuation of the emergency core cooling system. However, without

an additional single failure, automatic initiation of core cooling would

still be operable. Tr. 6074-75 (Rossi). Staff practice has not been to

preclude a failure in a sensing line from leaving a system which has no

further redundancy; after the sensing line failure, the remaining portion

of the protection system need not necessarily still meet the single failure

criterion. Tr. 6889-90 (Rossi). LILCO meets GDC-24 based on the Staff's-
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practice in interpreting it. Tr. 6895 (Rossi). The Staff considers

GDC-24 to be satisfied because manual action can be taken quickly enough

to actuate emergency core cooling. This is a judgment based on an exami-

nation of the relevant circumstances. Tr. 6890-91 (Rossi).

J-558. The problem of flashing and boil-off in the WLI (system)

reference leg has been known for many years and the plant has been !

designed to protect against such an event through large drywell coolers,

drywell: temperature monitors, and technical specification requirements

(Burns et al., ff. Tr. 4346, at 153; Tr. 5558 (Robare)) and emergency

operating procedures in the event of loss of water level indication.

Tr. 6911 (Rossi). The results of a break in the WLI (system) reference

leg are within the Chapter 15 analyses and the Shoreham design provides

adequate protection against such a failure. Burns et al. , ff. Tr. 4346,

at 157-58; Tr. 4847-49 (Robare).

LJ-559. Contrary to Intervenors' proposed fir. ding 78:288, the Staff

concluded in its testimony that current regulatory requirements and.

procedures do provide reasonable assurance of no undue risk to public-

health and safety against adverse systems interactions. Speis et al.,

ff. Tr. 6357, at 37-37, 41-42, Tr. 7642, 7643-44 (Thadani).

,
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The Pilgrim Event - Flashing /Boiloff

Introduction

J-560. At Pilgrim in 1981, during routine reactor shutdown and

cooling, a systems interaction event occurred which had the potential to

cause a loss of all water level indication. The cause of the event was H

unrelated to the water level indicators. Temperature of the surrounding

drywell had risen to 240 F at a time when the reactor coolant was at

220*F. This caused the water to flash in the heated reference legs of

the water level system, which, in turn, caused an erroneous high reading, ;

)
followed by a corresponding erroneous low reading on the water level

indicator. The large oscillations caused a high level isolation followed

by low level scram. The false high level signals could have caused an

operator either to terminate safety injection prematurely or to operate

at a lower than desirable water level. In this instance, the oscillation

in the indicators alerted the operators to the problem. Goldsmith et

al., ff. Tr. 1114, at 46, Ex. 5.

J-561. Although Pilgrim uses a different kind of water level system

than Shoreham (Yarway as opposed to GEMAC), a similar kind of problem

could occur with the Shoreham System. Goldsmith et al., ff. Tr. 1114, at

46, (Attachment 5) at 2.

J-562. The Pilgrim experience demonstrates that an accident is not

necessary for high containment temperatures to occur. The nonsafety-

.

- - - r w -
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related containment coolers at the Pilgrim plant did not function accord-

ing to design, and allowed the containment temperature to rise. Since

there was no limit on containment temperature, no action was taken to

stop the rise in temperature which then led to the interaction with the

water level system. Goldsmith et al. , f f. Tr.1114, at 46.

J-563. The Pilgrim event is an example where a system classified as

nonsafety-related caused errors in a safety-related system, resulted in

undesirable challenges to other safety systems (the isolation and scram

systems), and could have delayed actuation of engineered safety features.

Goldsmith et al. , f f. Tr.1114, at 46-47, Exhibit 5. The NRC Staff dis-

courages challenges to the safety systems, and agrees that safety system

actuation or challenges generally are undesirable. Tr. 6843-44 (Hodges);

see Tr. 4439 (Robare). Staff witness Hodges agreed that the Pilgrim

flashing problem, represents an adverse systems. interaction problem. The

interaction involved the nonsafety-related drywell coolers and the water

level system. Tr. 6838 (Hodges). LILCO witness Robare agreed that the

potential-systems interaction concerns' relating to the water level indi-

cators is a potential systems interactions situation. Tr. 4595 (Robare).

J-564. In 1979, a Staff bulletin addressed errors in steam

generator water level resulting from high energy line breaks, including

LOCAs inside containment, and consequential high containment temperature

which caused temperature increases and possible flashing of water in the

l-
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reference leg of the level indicator. BWR operators were also required

to consider this situation and a Staff letter addressing this problem was

sent to BWR licensees in July 1979. Goldsmith gt al., ff. Tr. 1114,

(Attachment 5) at 2.

J-565. In July 1979, GE notified its customers of false level

indication caused by high temperatures and possible flashing of water in-

the reference legs of Yarway level instruments under post-LOCA conditions.

In September 1980, GE again notified its customers of the importance of

compensating for these false level indications in Yarway instruments and

described false level indications in cold reference leg instruments caused

by flashing in the sensing lines. Goldsmith et al., ff. Tr. 1114,

(Attachment 5) at 2.

J-566. In September 1981, the Pilgrim systems interaction event

occurred. Goldsmith et al. , ff. Tr.1114, (Attachment 5) at 1.

J-567. Subsequent to the Pilgrim event, NRR (the NRC's Nuclear

Reactor Regulation Group) initiated an inquiry: -

a. To review the Pilgrim event to establish the generic
licensing implications;

b. _To review the adequacy of the Pilgrim Technical
Specification on high containment temperature; and

c. To determine the acceptability of oscillations in
safety-related instruments. Goldsmith et al., ff.

Tr. 1114, (Attachment 5) at 1.

I
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Board Notification 82-08, February 9, 1982, was issued to summarize this

work and to list some possible shorc- and long-term solutions. The infor-

mation included in the notification was considered generic, relevant,

and material to safety issues. The Board Notification is Attachment 5

to Suffolk County's Contention 78 testimony. Goldsmith et al., ff.

Tr. 1114, (Attachment 5) at 1.

J-568. The short-term recommendations listed in Board Notification

82-08 were:

a. Operators should be warned that all level indication
is susceptible to large inaccuracies. We are con-
cerned that operators may have been trained to unduly
depend upon cold leg instrumentation should they
recognize errors in Yarway reference leg instrumenta-
tion. A cursory examination of plant procedures at
Pilgrim 1 and Browns Ferry show[s] that concerns
related to cold leg instrumentation inaccuracies
have not been incorporated in their procedures. The
operators may have been warned of these concerns by
other mechanisms such as training sessione,. We
believe that utilities are aware of potential water
level inaccuracies in Yarway and cold leg instrumen-
tation based on staff review of GE documents prepared
for the staff and documents prepared for GE owners.
Early documents recommended reliance on cold leg
instrumentation. Later documents warned that these
instruments, depending on the plant specific instal-
lation, might also exhibit substantive indicated
level errors. We do not know whether or not these
concerns and corresponding warnings and actions have
been communicated to the control room operators.

b. Plant specific emergency procedures should be
confirmed and/or modified to:

1. Clearly identify which level indicators in the
control room employ Yarway reference legs and
which employ cold reference legs, and direct the
operator to the appropriate. indicators.
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2. Include procedures to help the operator decide
when level instrumentation is to be mistrusted.
Relate specific drywell temperature indication,
readily and reliably available to the operator

'

in the control room, to reference leg
temperature.

3. Include procedures to help the operator
recognize those plant conditions and observed
instrument responses which indicate successful
refilling of reference legs following flashing,

c. Operability limits of the temperature sensors used
in (2)(b) above should be included in the plant
Technical Specifications. Goldsmith et al., ff.
Tr. 1114, (Attachment 5) at 12-13. (Emphasis
supplied.)

J-569. The Board Notification long-term recommendations included:

We believe that it is prudent to provide the operator with
continuous reliable level information. Event sequences
have been identified during which reliable indication will
be temporarily lost. This potential is addressed in the
emergency procedure guidelines now under review by the
staff. Hardware modifications should be sought to address
this problem. Goldsmith et al., ff. Tr. 1114, (Attach-

ment 5) at 13.

'

J-570. The NRC Staff did not consider a Pilgrim-type event in its

review of the Shoreham FSAR and the Shoreham design. It was reviewed

after the Pilgrim event. Tr. 6839 (Hodges).

J-571. In its prefiled testimony on SC Contention 78, LILCO stated:
.

The elements of adverse systems interactions pertaining to
safety have received consideration and have been largely
precluded in the design of nuclear power plants including
Shoreham. (Emphasis supplied.)

i

i

o
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Burns et al., ff. Tr. 4346 at 19-20. However, when asked whether the

design of Shoreham precludes the flashing /boiloff systems interaction

problem similar to the Pilgrim event, witness Robare responded that it

"does not preclude any systems interaction in the scenarios of concern.

But the design has been analyzed to be adequate for that system inter-

action possibility." Tr. 4597 (Robare). Mr. Robare then modified

the LILC0 prefiled 78 testimony statement to say that the elements of

adverse systems interactions pertaining to safety have received con-

sideration and "have been precluded or are designed to accept the con-

sequences of" such events. Tr. 4598 (Robare).

J-572. The LILCO position is that the water level indicator problem

is not an adverse systems interaction. The design at Shoreham is con-

sidered perfectly adequate. Tr. 4598 (Robare). However, it is agreed

that the interaction is not a good thing (Tr. 4598 (Robare)) and, as

noted above, many long- and short-term recommenations were established to

fix the problem.

J-573. The LILCO position is that the worst scenario for an inter-

action between drywell temperature and water level indication may exceed

the design basis. Thus, Mr. Robare stated:

The condition we are looking at here is outside the design
basis. The designers did not feel it was necessary to
assure 100 percent accuracy for this condition, which is a
LOCA, multiple operator error, 12 hours of no activity,
turning off all of the ECCS pumps, knowing that you have a
LOCA, and then waiting to have an alarm to take action and
even under all of those conditions we can still prevent

uncovery.
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Tr. 4841-42 (Robare). All of these conditions were not present at

Pilgrim. "There was no LOCA." Tr. 4842 (Robare).

J-574. Board Notification 82-05 relative to the flashing /boiloff

issue states:

[I]f the operator fails to reconize that he lost level
indication and has a false high reading of water level,
he might take action to throttle or stop ECCS systems in
order to avoid filling steam lines or to reduce load on
emergency power systems. In this case, the flashing or
boiling in the reference legs could lead to operator
actions prejudicial to plant safety. Goldsmith et al.,
ff. Tr. 1114, (Attachment 5) at 11. (Emphasis in orginal.)

,

Mr. Robare did not agree with this statement because he believes such

errors are " extremely unlikely" and because the operator would have-

sufficient time to initiate ECCS prior to fuel uncovery. Tr. 4834

(Robare). The Staff witness, Mr. Hodges, agreed that the Pilgrim event

could be a potential source of confusion for the operators. Tr. 6840

(Hodges). He also stated that the chance is very good that (the

operator) would understand what was going ~on and where his water level

was. Tr. 6840 (Hodges).
f

'

J-575. LILCO has added a Technical Specification which includes

drywell temperature as a limiting condition for operation at Shoreham.

In addition, LILCO has assured that a Note of Caution exists in order

to inform the operator of the potential unreliability.of water level 1

instrumentation under_certain emergency conditions. These solutions for

s
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this problem, which LILC0 had already implemented, are referenced in the

resolution of Suf folk County Contention 3/ SOC Contention 8, Detection of

Inadequate Core Cooling, ff. Tr. 17519.

Michelson Concern

Introduction

,

J-576. The Michelson review of operating reactor events involving

BWR vessel level instrumentation revealed several cases where interaction

between plant control systems and protection systems was evident. This

interaction is basically due to fluid coupling and sharing of instrument

sensing lines by the attached sensors that monitor vessel level and

provide input to the protection and control systems. SC Ex. 1, (enclo-

sure) at 1.

J-577. The review of the events listed in SC Exhibit 1 raises the

safety concern of a single failure causing a control system action that:

(1) results in a station condition requiring protective action and, at

the same time; (2) prevents proper actuation of protection system

channels designed to protect against such a condition. SC Ex. 1, at 1.

The Michelson memo concluded:

Although we do not consider the postulated control
syste.n protection system interaction precipitated by
hydraulic effects an immediate concern we do consider
that the safety concern and associated problem need to
be addressed. SC Ex. 1, ff. Tr. 5373, at 19.

_ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _
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Mr. Denton, Director of NRR, responded that:

the unaffected protective channels are sufficient to
provide all protective functions. On this basis, we
determined that the concern raised in the report does
not require any immediate licensing action.

_

_

lit'C0 Ex. 13:
_ . _

J-578. Staff witnesses Rossi and Hodges agreed that the Michelson

Memorandum identified a safety concern regarding an interaction between

plant control and protection systems. Tr. 6855 (Hodges, Rossi). -

Mr. Hodges stated that "we don't consider this from a safety standpoint _

to be extremely significant. Tr. 6866 (Hodges).
L-

:.W_
D

J-579. GDC 24, Separation of protection and control systems,

states: 61
We
@E
PThe protection system shall be separated from control

systems to the extent that failure of any single control
system component or channel, or failure or removal from y
service of any single protection system component or 1

channel which is common to the control and protection ' I

systems leaves intact a system satisfying all reliability, -iRiii:

redundancy, and independence requirements of the ;rotec- E
tion system. Interconnection of the protection and '

control systems shall be limited so as to assure that
safety is not significantly impaired. 10 CFR Part 50, "

Appendix A, Criterion 24.
W
M

J-580. In the BWR level instrumentation system, a single failure -

in the sensing line (that causes control system action) does not leave iw
_

=-
.

$
--

_ _ . _ _ _ _ . _ _ . _ , _ _ _ _ _ _ . .
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intact a system satisfying all reliability, redundancy, and independence

requirements for the low vessel level protective function. SC Ex. 1, at

12. As stated in the Michelson Memorandum:>

The single randem failure is the decreasing reference leg
level and the resulting control system action is lowering
of the actual vessel level, which would require a low
level protective action. Two protection channels . . .

are prevented from performing their protective actions,
leaving redundant channels . . . to provide the required
protective function. If a single active failure is now
postulated in one of the two remaining channels, then the4

; required automatic protective actions will not occur at
'

the low water level scram setpoint. Further, if one of
; these four channels is inoperable due to maintenance or

required surveillance, and is not placed in a trip
condition, then this would tend tu exacerbate the safety
concern since the single failure of a decreasing reference
leg could defeat the associated automatic protective
actions at the low water level scram setpoint. SC Ex. 1,
ff. Tr. 5373 at 13-14.

'J-581. The Michelson study was based on Licensee Event Reports

("LERs") and Nuclear Power Experiences ("NPEs") involving BWR level

instrumentation. The events in general showed that a single failure

involving one of the instrument legs connected to the level measuring

differential pressure cells could affect all instruments connected to-

either or both legs. SC Ex. 1, at 3. This could apply to one leg at

Shoreham, but not both. Tr. 5372 (Robere).

'J-582. Pursuant to the Resolution' Agreement of Suffolk County

Contention 3, Inadequate Core Cooling, LILCO has proposed to modify the

water level measurement system to resolve part of the Michelson Concern.

See ff. Tr. 17,519.

_ _ l
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.

The proposed modifications would involve the addition of four water

level transmitters with associated components. Unoer the proposed modifi-;

cations,'the vulnerability of two specific coolant injection systems

(high pressure coolant injection ("HPCI") and reactor core isolation

cooling ("RCIC")), in which a single failure occurs concurrently with a

reference line break, would be eliminated. This effort would assure that

automatic initiation of either HPCI or RCIC would occur in the event of a

reference leg break and a single instrument failure. In addition to the

implementation of the above mcdification, LILCO committed to eliminate

the flow path through the fuel zone water level transmitter reference leg

equalizer valves. This change would decrease single failure probability

and potentially decrease human error during system calibration. This
,

action will be taken prior to initial criticality. See ff. Tr. 17,519,

at 9.

LILC0/GE Position on the Michelson Concern

J-583. LILC0 witness Robare characterized the Michelson concern as-

a systems interaction between the water level indication system and other

systems in the plant. Tr. 4843 (Robare). However, he believed the

Michelson concern.is not a safety' concern because there is no fuel fall-

ure.for this scenario. Tr. 4849L(Robare). The potential for boiloff was

considered by GE in the sixties:and it was. considered that interaction

was not of great safety significance. In.other words, the design was:

fully-suitable in . consideration of that potential interaction.- GE still

feels that way. Tr. 5581 (Robare). GE evaluated also.the Michelson

_ _ _ _ _
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scenario for Shoreham subsequent to his report to NRR and determined in

its opinion that the protective systems are designed adequately to pre-

clude the concern from being a safety concern. Tr. 4847-48 (Robare).

J-584. The LILCO witness agreed that the Michelso'n concern could be

summarized as follows:

a. Level system failure causes control system action;

b. Control system action could cause protective system
action and prevent proper action of some protection
system channels; and

_

c. A further single active failure in the remaining
protection system channels could prevent required
protective actions. Tr. 5359 (Rcbare).

In addition, in response to Board questions, Mr. Robare provided his own

scenario that demonstrated basic agreement with the three part Michelson

concern expressed above. Tr. 5368 (Robare).+

J-585. -The first scenario, level system failure causing control

action, has occurred numerous times, as documented in the Michelson

Memorandum. Thus, this is something that a licensee must be aware of and

protect against, either through procedures or equipment. Tr. 5360-61

(Robare). .Regarding the second and third parts of the scenario

(SC Finding 78:175(b)&(c)), when asked whether it would be-correct to.say

that another active failure would be required in order to prevent the

function of the protective system, Mr. Robare indicated that GE has

evaluated all possible single failures in the other channels, and has
't

.n r- ap - n -. , , - - , . , ,
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concluded that even though partial protective action would be lost for

the various scenarios, an automatic scram would occur in all cases. In

some cases automatic ECCS would result, and, in the worst case, operator

manual actuation of RCIC would be needed after 10 minutes, but an auto-

matic scram would result. Tr. 5362 (Robare).

Separation of Control and Protection Systems

,

J-586. Mr. Robare agreed with the Michelson findings quoted in the

County's proposed Finding 78:169 related to coupling of sensors that

provide input to the feedwater control system and to the plant protection

systems. Tr. 4846-47 (Robare).

J-587. At Shoreham, there are two reference legs and the sensors

for both protection and control systems are associated with each of

those. This could be a source of a systems interaction or a dependent-

type failure since the failure of one of the reference legs would affect

both control and protective functions. Tr. 5370-72 (Robare). Mr. Robare

did not consider this tu be an adverse interaction because it had been

evaluated. Tr. 5588 (Robare). The Staff, however, found it to be adverse:

It reconfirmed that an instrument sensing line malfunction could be the

initiating event for adverse control system action and simultaneously-

affect a limited num*er of protective system channels. However, theJ

unaffected channels are sufficient to provide all protective functions.

On this basis, the Staff determined that the concern raised in the

report does not require any immediate licensing actions. LILCO Ex. 13,

< .

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _
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at 1. Mr. Robare did agree that there was an adverse effect upon the

control system which is rendered inoperative but reiterated his view

that it "does not have an adverse effect on the overall plant safety,

because of the backup systems that are available, [and] because you get

an automatic scram." Tr. 5589-90 (Robare). He also agreed that this

would reduce the number of channels which would provide accurate protec-

tive action. Tr. 5590 (Robare).

,

J-588. Mr. Rossi explained the manner in which GDC 24 is applied by

the Staff with respect to sensing lines. The Staff determines whether

manual or automatic action would be required in the event of a sensing

line break to prevent a safety problem. The time required for operator

action is then determined. Based on the amount of time required, an

evaluation is made to determine if the requirements of GDC 24 are met.

It has been Staff practice to exclude the sensing lines (from GDC 24

review) because sensing line failures are believed to be less likely and

are more easily detectable than electrical failures. Tr. 6890-92

(Rossi).

J-589. Staff witness Kirkwood stated that the sensing lines are

"way overdesigned." Tr. 6917 (Kirkwood). However, he agreed that leaks

have been experienced in these lines and that small lines, such as

sensing lines, have been damaged during the construction phase in the

past. Tr. 6919 (Kirkwood); see SC Ex. 1, Appendix A.
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'J-590. Staff witness Rossi was asked how the Staff determined

whether safety and control systems should be separated and whether

probabilistic studies had been conducted to assess the reliability of

the water level measurement system. Tr. 6888, 6897 (Board). Mr. Rossi

replied that the Staff had not performed a probabilistic calculation as

such but rather relied on engineering judgment to determine whether

GDC 24 was satisfied. Tr. 6897-98 (Rossi, Speis).

Water Level System Redundancy

J-591. The Michelson Memorandum states that in:

the BWR level instrumentation system, a single failure in
the sensing line that causes control system action does
not leave intact a system satisfying all reliability,
redundancy, and independence requirements for the low
vessel level protective function.

SC Ex. 1, at 12. Mr. Rossi of the Staff agreed that redundancy was lost

after a break in the sensing line as postulated in the Michelson Memoran-

dum but had in mind an overall protection system that would still have

redundancy from the standpoint of initiating emergency core cooling

systems. Tr. 6874 (Rossi). GE agrees, believing that "there are suffi-

cient' systems, protective systems left to satisfy the safety concern."
.

.Tr. 5377 (Robare).

|-
.
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J-592. The breaking of instrument lines outside the containment

results in a lack of " complete, 100 percent redundancy." Tr. 5475

(Ianni). This has happened a few times. Tr. 5476 (Ianni).

LILC0 Evaluation of the Michelson Memorandum A9pendix A Events
.

J-593. The Michelson Memorandum states that, in the event of water

level perturbations, the conflicting indications on automatic actions

could hamper timely and correct operator response to such an event. In

such instances, it is necessary to rely on automatic plant response to

terminate and control the transient. SC Ex. 1, at 11. The Michelson

Memorandum conclusions regarding the need to rely on automatic plant

responses were confirmed by operating experience. In several cases,

operators did not respond to such events and automatic protective action

was needed to terminate the transient. SC Ex. 1, Appendix A.

J-594. LILCO witness McGuire did not agree _that reliance upon

' automatic plant response would be necessary because " operator training as
f

instituted at Shoreham trains the operator to recognize this event and

outlines the immediate operator actions which he should take." Tr. 5375

(McGuire). He also stated that the Shoreham E0Ps would be very effective

to respond to the events described in Appendix A of the Michelson

' Memorandum. Tr. 5453 (McGuire).

J-595. Mr. McGuire did'not analyze the events described in Appen-

dix A to SC Exhibit 1-for possible confirmation that the difference in
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operator training at Shoreham would have prevented those situations. Tr.

5376 (McGuire). When asked about the Michelson Appendix A cases where

scram did or did not occur relative to operator detection, Mr. McGuire

stated there was only one event listed in Appendix A which gave him

enough detail to look at that aspect. This event was the June 26, 1980

.

Hatch 1 event. Tr. 5456 (McGuire).

J-596. As noted above, Mr. McGuire did not agree that automatic

plant response would need to be relied upon to respond to water level

problems because operator training would 6110w the operator to recognize

events and implement appropriate corrective actions.

J-597. The Michelson Memorandum, Appendix A failures include active

pipe failu'es related to the BWR water level system which possess safety

significance and therefore should be given proper consideration. Listed

below are examples from Appendix A to SC Exhibit 1.
<

Millstone 1 - September 1973

During startup, a 15-inch discrepancy was noted between the two

independent reactor level sensing columns. As a result, half of the RPS,

ECCS, and primary containment isolation system level switches showed a

higher indicated level than the actual level in the reactor. The mis-

match could result in late initiation signals if a failure occurred in

the level switches that were reading properly. The cause was a leaking f

valve that is normally used for filling the system. SC Ex. 1, at 23.

.
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Cooper - January 1976

A crack was discovered in the two-inch instrument sensing line

on a vessel penetration. The failure was the result of material failure

in the heat-affected zone of stainless steel pipe. The instrument tap

fed the low leg of the scram and primary containment isolation level

switches, auto blowdown permissive level switches, reactor feedwater

control, and wide-range level indication. SC Ex. 1, at 25-26.

Cooper - December 1977

Three reactor level instruments were reading high upscale. An

investigation determined the cause to be leakage from around the body nut

of the instrument line excess flow check valve. The leak caused the

condensing chamber and reference leg level to decrease, causing instru-

ments associated with that sensing line to read up-scale. SC Ex. 1,

at 26.

Dresden 2 - May 1979

During startup the main turbine tripped on high water level.

A packing leak existed on the isolation valve for the local pressure

indication. The "B" reference leg drained to an abnormally low level

through the packing leak, resulting in an up-scale reading on some of the

instruments. SC Ex. 1, at 27.

_ _ _ - - - _ _ _ _ _ - _ - - _ _ - - _ _ _ _ _ _ _ - _ _ _ _ _ - _ - - - _ - _ _ _ - _ - _ _ _ _ - - _ - _ _ _ _ _ _ _ _ - _ _ - _ _ - _ _ - _ _ _ _ _ _
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Oyster Creek - September 1981

While performing a flush of core spray piping, one reactor

water level indicator showed a high level while all other level indi-

cators remained stable and in agreement. The cause was that the instru-

ment reference leg was not filled with water, resulting in an erroneous

high level reading on the instrument in question. The instrument failure

resulted in the loss of one of two level instrument channels in each of

two level instrument systems. SC Ex. 1, at 32-34. 67.

These five events have been analyzed for Shoreham because they

were bounded by the GE analysis. The result of the worst case analysis

shows that in all cases automatic scram occurs and there is sufficient

time for the operator to take the necessary actions to keep the core

covered. Tr. 5365-66 (Dawe).

LILCO/GE Analysis of Michelson Concern

J-598. The reason this problem (the Michelson Concern) had not

previously been found may have been because it was a passive concern and

thus was never considered a significant item. Tr. 5484 (Ianni). However,

Mr. Ianni could recall no study that determined that the probability of

passive failures was small enough that further consideration was not

required. Tr. 5485 (Ianni). Rather, he believed that passive failures.

historically were " things we accepted." Tr. 5490 (Ianni). Further, since

all' BWRs have basically the same water level design, the adequacy of the
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design for Shoreham was taken pretty much for granted. Tr. 5489-90

(Ianni).

J-599. In the GE study, the combination of the reference break or

leak and the worst single failure was termed a " highly unlikely" scenario.

GE used its judgment to determine the event would be " highly unlikely";

it did not quantify the probability. Tr. 5566 (Robare).

J- 600. Witness Burns stated LILCO had done one complete analysis

on a generic basis and determined the water level problem was not a sig-

nificant contributor to risk. Tr. 6176 (Burns).

J-601. In the Shoreham PRA, the interaction between the feedwater

control and the safety system initiation or termination due to Level

Eight trip (a problem similar to that which occurred at the Hatch facility

and which is dcrumented in Appendix A to SC Exhibit 1) was not initially

considered. LILCO witness Burns agreed that that particular initiator

occurs or appears to occur at a higher frequency than had previously been

anticipated. Subsequent to the issuance of the Michelson report, the BWR

Owners Group began investigation of that problem and has begun research

to quantify the probability of the event. -Tr. 6171 (Burns).

J-602. Witness Burns agreed that the Hatch-type /Michelson-type

event should have been included in the PRA because the operating experf-

ence indicates that there is a possibility of higher frequency initiation

than had previously been thought. Tr. 6171 (Burns).

_ - _ _ . _ _ _ _ _ _ _ - _ - - _ _ _ _ _ _ - _ _ _ _ - _ _ _ _



-684-

Staff Position on Michelson Concern

J-603. Staff Witness Hodges did not know how widely the Michelson

Memorandum was circulated or reviewed within the NRC. Tr. 6855 (Hodges).

However, Mr. Rossi agreed that the events listed in Appendix A to the

Michelson Memorandum "certainly represent postulated events, that

required additional consideration by the Staff." Tr. 6862 (Rossi).

J-604. The Staff does not consider the Michelson issue to be

extremely significant because the Staff assumed that there will still be

a reactor trip and time for the operator to take action. Tr. 6866-67

(Hodges). The Staff did not consider a break in the second reference

leg pipe to be credible, although no probabilistic analysis of that

occurrence had been performed. Mr. Rossi's belief was based on

engineering judgment. Tr. 6869 (Rossi).

J-605. The Staff witnesses did not know whether the Staff's review

of the SER or the FSAR had addressed the Michelson concern. If the Staff

was aware of the problem, Mr. Rossi was not certain whether it would have

been included in the SER. Tr. 6856 (Rossi).

J-606. The Staff has not written a specific evaluation of the

Michelson concern relative to Shoreham. Tr. 6863 (Hodges).

. . - , - - ~ . , _ _
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f). High Water Level (Level 8) Trip of
Main Turbine and Feedwater Pumps

J-607. Intervenors' witnesses described the function of the Level 8

Trip as "to warn the operators of possible overfilling of the vessel . . . ."

They asserted that the system should be classified as safety-related and

that the failure so to classify it is "another example of the inadequate

classification methodology utilized by LILC0 for Shoreham." Minor et al.,

at 40.

J-608. The Level 8 Trip system is designed to prevent the water

level in the reactor vessel from reaching a height at which it could flow

through the steam lines into the turbine. The system provides a signal

to shut down automatically both the main turbine and the feedwater pumps,

thus terminating a high level disturbance. It is one line of defense

against a feedwater controller failure transient, in which feedwater

controller function is lost and a maximum feedwater flow is erroneously

initiated.
c

Should the Level 8 Trip fail to operate in a high level scenario,

the feedwater system would not trip and the plar,t would experience a tran-

sient equivalent to the feedwater controller failure (analyzed in FSAR

Chapter 15) with a concurrent Level L frip failure. Water level would

continue to rise until either manual operator action or main turbine

vibration provided a subsequent automatic trip. Burns et al., at 147
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J-609. A Level 8 Trip failure would not have a significant impact

on the transient event severity, nor would it result in an undue risk to

the health and safety of the public. Id. ; Speis gt al. , f f. Tr. 6357,

at 24.

J-610. The Level 8 Trip is not required to be safety-related because

it does not perform a safety function. Tr. 4820 (Robare). Though not
!

required to be safety-related, the Level 0 Trip is nanetheless a high

quality designed and manufactured system that meets the single failure

criterion. Tr. 4819-20 (Robare); Burns gt al., ff. Tr. 4346, at 145-46.

The vessel water level differential pressure transmitters and other

instrumentation and control components associated with the Level 8 Trip,

though not classified safety-related, are identical in design and manu-

facture to the fully safety-related components associated with the ECCS

and RPS low vessel water level trips. Id.; Tr. 4820-21 (Robare). The
,

quality standards applied to the Level 8 Trip are commensurate with any

safety function performed. Tr. 5440 (Robare).

J-611. The Level 8 Trip includes redundant level sensors and trip.

circuits with electrical isolation between the redundant portions. Speis

gt al. , f f. Tr. 6357, at 27. There are 3 trip channels with independent

power supplies, two on battery busses and one on an instrument bus so

that any single electrical failure will have no effect on system func-

~tions. Burns gt al., ff. Tr. 4346, at 145; Staff Exhibit 2A (SER),

1 7.6.11.

I
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J-612. The technical specifications will limit the time during

which portions of the Level 8 Trip system may be inoperable. Speis et

al., ff. Tr. 6357, at 27. Periodic surveillance requirements of the

operability of the Level 8 Trip will be included in the technical speci-

fications. Staff Ex. 2A, 1 7.6.11. It is on the basis of this high

reliability and the technical specification requirements, together with

the fact that the consequences of failure do not result in undue risk to

public health and safety, that use of the Level 8 Trip is permitted in

mitigation of the feedwater controller failure transient even though the

system is not safety-related. Speis et al., ff. Tr. 6357, at 23-24;

Staff Ex. 2A, Y 7.6.11.

1

J-613. The Level 8 Trip signal is assumed to operate in the

Chapter 15 transient analysis in the feedwater controller failu e event.

During this transient, it is assumed that the feedwater controller loses

.its function and erroneously initiates a maximum feedwater flow. The2

higher feedwater flow increases the reactor water level. Neutron power

will also increase and settle at a higher level but will remain below i

: scram initiation point. Water level would then continue to rise until

it reached the.high water level (level 8) trip setpoint. Normally, the

Level 8 signal would trip the turbine and shut down the feedwater pumps

to terminate the disturbance. .Should the Level 8 Trip fail, there would

be a delay in the trip of the turbine until either manual operator action

is taken or until wet steam begins to enter the turbine, producing a trip

on increased vibration. Analyses show that the effect of Level 8 failure
,

.

. _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ . _ . _ . . _ _ _ _ _ . - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . _ _ _ _ _ _ _
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does not have a significant impact on the transient event severity. Burns

et al . , f f. Tr. 4346, at 145.

g). Reactor Water Cleanup (RWCU) System

J-614. SC/ SOC alleged that inconsistencies exist between Q'sality

Group and Quality Assurance categories in FSAR Table 3.2.1-1. Three

instances were noted in the RWCU where Quality Group C (safety-related)

and Quality Assurance Category II (nonsafety-related) and Seismic Cate-

gory N/A (nonsafety-related) are applied with apparent inconsistency.

Goldsmith et al., ff. Tr. 1114, at 25.

J-615. RWCU classifications in Table 3.2.1-1 are consistent with

industry standard ANS-22 not requiring that RWCU components outside tts

reactor coolant pressure boundary (RCPB) be safety-related. The ANS

designation would normally be the equivalent of Regulatory Guide 1.26

Quality Group D. Burns et al., ff. Tr. 4346, at 165. See also, Findings

J-478 to 481.

J-616. The RWCU system also qualifies as Quality Group C in Regula-

tory Guide 1.26 since a portion is connected to the RCPB. However, since

no safety function is performed by the RWCU, components outside the RCPB

need not be safety grade. Hence, the minimal classifications required

are "C," "II," "NA." Id.

|

- _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ - - - - _ - _ _ _ - - _ _ _ . _ - _
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J-617. Thus, the apparent inconsistencies in Table 3.2.1-1 are

justified since the minimum standards have been met or exceeded for all

RWCU components. Id.

J-618. Suffolk County's testimony that an inconsistency existed was

based on a review of Table 3.2.1-1 and not a review of the other sections

of the FSAR. Tr. 1501 (Minor). The County also did not determine whether

the items in question had any safety-related function, and thus should

have been given safety-related treatment. Tr. 1502-04. (Minor).

h). Alleged Inconsistencies Between Quality Assurance
Classification and Seismic Classification

J-619. As noted above, one group of the alleged inconsistencies in

LILCO's classification scheme for structures, systems and components at

Shoreham was related to the quality assurance category and the seismic

category assigned to particular items in Table 3.2.1.-l. Goldsmith, e_t

al., ff. Tr. 1114, at 27. The Suffolk County testimony did not contain

any analysis of whether alleged inconsistencies were in' violation of any

NRC regulations or NRC Staff regulatory guidance. In fact, on cross-

examination it became clear that the witness had not done an investiga-'

tion beyond a review of the table to determine whether the components in

question were, in fact, properly classified. See, e a , 1509, 1522

(Minor), 1525 (Goldsmith).
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J-620. In at least one instance (relating to SPDS items) the SC/ SOC

witnesses were aware that the LILCO classification was consistent with

NRC guidance. The SC/ SOC concern was not that the items should have been

safety-related but that (a) the table did not reference the appropriate

guidance and (b) the table did not indicate the level of QA provided

beyond the fact that the items are QA Category II. Tr. 1535-37 (Minor).

J-621. LILCO's prefiled testimony addressed each of the alleged

inconsistencies between the QA and seismic classifications that had been

cited in the Suffolk County testimony. The analysis presented by LILCO

demonstrated that the structures, systems, and components in question

had, in fact, been classified properly. Burns et al., ff. Tr. 4346, at

165-69; Tr. 4871-72 (Dawe).

J-622. The NRC Staff concluded that classification of structures,

systems, and components at Shoreham was c'onsistent with Regulatory Guide

1.29, Revision 1, dealing with seismic design classification and Reguia-

tory Guide 1.26, Revision 1, dealing with the classification of fluid

systems. Speis et al., ff. Tr. 6357, at 10-13. The control room air

conditioning system is seismic Category I, subject to Appendix B quality

assurance, and is in conformance with current applicable regulatory

requirements. Id. at 14-15.

-

_ _ - _ - _ _ _ _ _ _ _
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J

i). Level of Detail in Table 3.2.1-1

;

4

J-623. .The purpose of FSAR Table 3.2.1-1 is to provide "a summary
'

of the classification of Shoreham's structures, systems and components."
;

It is not intended to be a detailed component list for Shoreham. Burns,

et al. , ff.. Tr. 4346, at 170-71; Tr.10,200 (Muller).

J-624. The table does not establish or record detailed classifi--

cation for all structures, systems, and components in the plant. . Nor is

the table used as the controlling document for quality h surance activ-
,

ities. Burns et al., ff. Tr. 4346, at 171; Tr. 10,200-02 (Muller, Kelly,

Museler).

: 'J-625. In order to determine the classification of equipment at

Shoreham, engineering and QA personnel use design documents and specifi-

cations. Tr. 10,200 (Muller). -

4

'

J-626. FSAR Table 3.2.1-1 is comparable in detail to Table A of

ANS-22, " Nuclear Safety Criteria for the Design of Stationary Boiling

Water Reactor Plants." Burns et al. , ff. Tr. 4346, at 170.

t

:
,

i J-627.- It is also consistent with the level of detail provided in
.

the classification tables contained in FSAR for comparable boiling' water

reactors including LaSalle and Susquehanna. Id. at 170; Speis et al.,

i
ff. Tr. 6357, at 11.

.

.____._______.______m_._.__- __________m__________- -
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J-628. Since Table 3.2.1-1 is a summary table for systems, str'.:-

tures, and components, it contains items in addition to those addressed

in Regulatory Guides 1.26 and 1.29. In fact, there have been discussions

between the NRC Staff and LILCO concerning the addition of certain items

to the table. As a result of those discussions, certain items were added

to Table 3.2.1-1. Burns et al., ff. Tr. 4346, at 171-72; Speis et al.,

ff. Tr. 6357, at 15.

J-629. Many of the issues raised by Suffolk County regarding the

classifications contained in Table 3.2.1-1 involved a lack of understand-

ing of the purpose of the table. The County witnesses, in a number of

instances. expressed the desire to see more detail in the table, Tr. 1550,

1689 (Mirior), including the explanation of the reasons for the classifica-

tion and the exact nature of the QA applied. Tr. 1535-37, 1752-53 (Minor).

J-630. The County's witnesses incorrectly believed that Table 3.2.1-1

Wds used by engineers to decide the appropriate level of QA to apply to

purchased parts and that it would be used to determine maintenance activi-

ties. Tr. 1829 (Hubbard). . Table 3.2.1-1 is not used to control quality

activities, rather it only provides a summary of system classification.

Burns et al., ff. Tr. 4346, at 172; Tr. 4616 (Robare).

.

j). Emergency Operating Procedures Review

J-631. Intervenors' witnesses conducted a review of certain emer-

gency operating procedures to identify equipment called upon therein.

L.
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Minor et al., ff. Tr. 1113 at 31-38.ss On the basis of this review, they

concluded that "several key systems and/or components are separately

called upon to assist in the mitigation of accidents, although such

equipment has not been required to meet either the ' safety-related' qual-

ity standards as described in Table 3.2.1-1, or some other standards con-

sistent with the GDC and the safety functions to be performed." The pur-

pose of this testimony was to test the adequacy of LILCO's methodology

in support of Contention 7B. It also relates to SOC Contention 19(b)(4),

which states more unambiguously that LILC0 has failed to include in

Table 3.2.1-1 " equipment upon which the plant operators will rely in

response to accidents.d

J-632. Emergency operating procedures in many instances direct an

operator to call upon equipment which is not safety-related. The inclu-

sion of the nonsafety-related systems in these procedures is based on the

principle that operators should be directed to use all available systems

including the use of the normal, nonsafety-related systems. Burns et

al., ff. Tr. 4346, at 139-40. It is expected that an operator will use

the nonsafety-related equipment which remains operable to the maximum

extent possible in controlling the course of any accident. Speis et al.,

ff. Tr. 6357, at 22.

55Intervenors' witness Harwood, who was principally responsible for this
review, has never been involved in the analyses or critique of emer-
gency operating procedures for a specific nuclear power plant.

'

Tr. 1275 (Harwood).
'

_ _ _ . ______ . _ _ _ _ _ _ - _ _ _ _ _ _ _ ___ _ ._ - _ _ . - . __ _ _ _ _ . - _ _ _ _ _ .
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J-633. However, where a nonsafety-related system is called upon in;

?

the emergency procedures, there is a safety-related system capable of

preventing core damage in the event the nonsafety-related system fails.

Burns et al. , ff. Tr. 4346, at 139; Speis et al. , f f. Tr. 6357, at 26.

'J-634. In preparing E0Ps, various event sequences (including

multiple failures) that could occur but fall outside of the design enve-

lope have been utilized. Speis e al., ff. T.. 6357, at 20.

J-635. In performing safety functions, the operator is instructed

to use all equipment or systems which might be available, whether it is

safety-related or nonsafety-related. Speis et al., ff. Tr. 6357, at 20.

Thus, the operator would use "nonsafety-related equipment which remains

operable to the maximum extent possible in controlling the course of any

accident." Speis et al., ff. Tr. 6357, at 22. Regardless of whether an

E0P is event-oriented or symptom-based, nonsafety-related equipment will

be identified and called upon by the operator following an E0P. Tr. 4502

(McGuire). However, the operation of that equipment is not required.

Burns et al. , ff. Tr. 4346, at 139.

J-636. Equipment used in the E0Ps would be classified as "important-

to-safety," where this also includes safety-related. Tr. 7126 (Rossi).

J-637. Any equipment cited in an emergency procedure which is

necessary to assure the critical safety functions of 10 C.F.R. Part 100,

|

_ __ ___
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Appendix A is classified safety-related. Speis et al. , f f. Tr. 6357,

at 22.

J-638. The Board has been pointed to no regulatory requirement that

all equipment specified for use in emergency operating procedures be

classified as safety-related and finds that there is no such requirement.

Speis et al., ff. Tr. 6357, at 21. Further, given the purpose of calling

upon nonsafety-related equipment in emergency operating procedures, the

Board finds that the use of such equipment for the mitigation of abnormal

occurrences is not itself a reason for requiring that such equipment be

classified as safety related.

J-639. An example of a nonsafety-related system being called upon

by an emergency procedure is the plant feedwater system. The operator is

very familiar with this particular system and would use it during a loss

of coolant accident if it is available. It is not, ho' wever, necessary

that the system be safety-related even though it might be used during an

accident, because other items which are safety related are available to

protect public health and safety. Speis et al. , f f. Tr. 6357, at 26.

J-640. Emergency operating procedures have received special atten-

tion and review since the TMI-2 accident. The BWR Owners' Group Systems

Subgroup, for example, undertook an assessment of emergency procedures

and the capability of BWR s,"<tems to handle abnormal events, including

multiple failures. As a result of this review, the Subgroup recommended

development of simple, complete procedures so that operators can use the

L --. - - - - - - . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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full capabilities of the plant, safety-related as well as nonsafety-

related, in dealing with problems that arise. Emergency procedures

guidelines have been developed as a result of the Subgroup's recommenda-

tions. As the emergency procedure guidelines are an operator's logical

approach to dealing with the symptoms presented by an abnormal occurrence,

they typically start with normally used nonsafety-related systems. If

failures progress in nonsafety-related equipment, the safety-related

equipment comes into play. The current Shoreham emergency operating

procedures are consistent with the recommendations of the Subgroup.

Burns et al . , f f. Tr. 4346, at 130-32. All emergency operating procedure

accident or transient scenarios, however, are bounded ultimately by a

safety-related system. Id. at 133.

J-641. In the NRC Staff's SER review of Shoreham, the specific

distinction and identification of SS&Cs as important to safety, versus

safety-related/nonsafety-related, was not made. However, regardless of

the " label," the key factors are to determine the function that the

system serves and to assess whether it receives the proper QA commensu-

rate with that function. Tr. 7484-85 (Speis).

J-642. There are two matters that need to be addressed when eval-

uating the safety function of nonsafety-related equipment in E0Ps'to

respond to transients and accidents: (1) use of such equipment to pre-

vent or mitigate transients and accidents; and (2) the impact of such

equipment on causing or exacerbating a transient / accident due to mal-

function. These concerns arise because there are systems and/or

u

i
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components currently classified as nonsafety-related that face signifi-

cant demands for availability, control, and operability during analyzed

accidents, and the operators are directed to utilize these systems.

Goldsmith et al., ff. Tr. 1114, at 37.

J-643. The impact of challenges to safety systems could be assessed

through a thorough review and analysis [i.e., PRA, systems interaction

study] of nonsafety-related equipment and its function with regard to

reducing challenges to the safety systems, or initiating transients which

could cause problems. Tr. 1813-14 (Minor).

J-644. A substantial amount of the equipment which supplies an

assessment to the operator of accident development and its status is not

safety-related. The malfunction, unavailability, or unreliability of

those indications could mislead the operator. There is a need to recog-

nize that such equipment, while perhaps not " required" to be safety-

related, is certainly important to safety. Tr. 1649 (Minor); Goldsmith

et al . , f f. Tr. 1114, at 42-51.

J-645. Challenges to the safety equipment are possible from failures

in the nonsafety-related equipment. Tr. 4438 (Robare). LILCO agreed

that it is desirable to avoid challenges to safety systems, such as the

challenges from control system and feedwater failures. Tr. 4439 (Robare).

. - - .- _ _ _ _ _ _ - _ - _ _ __ - - - _ _ _ _ _ _ _ - _ - _ -
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,

( E0P Review Methodology

,
i. The Use of Nonsafety-Related Equipment in the Shoreham Emergency

| Operating Procedures to Respond to Transients and Accidents

J-646. The NRC Staff witness testified that the defense-in-depth

! approach supplements the DBA analyses of Chapter 15 to assure plant

safety.

[T]he [Shoreham] plant design has been reviewed for a
spectrum of transients and accidents that are repre-
sentative of classes of events that have been judged to be
of significant severity and sufficient linelihood to
require consideration. But assuring an acceptable level
of reactor safety is not limited to the analyses of a
number of transients and accidents and ascertaining that
the plant is designed to control and/or accommodate the
consequences of these events. Adequate safety also
depends on a " defense in depth" approach which recognizes
the availabiity of a large number of plant design features
as well as the availability of well trained operators
using carefully prepared procedures. Speis e_t al . , f f.
Tr. 6357, at 18.

J-647. In the feedwater controller failure transient, nonsafety-

related equipment, the Level 8 Trip and the Turbine Bypass System, are

used for transient mitigation. LILCO has justified the use of this

nonsafety-related equipment based upon its alleged high reliability and

the inclusion of periodic surveillance requirements of the technical

specifications. Further, it has been judged that if these items of

equipment fail, the resulting consequences to the public would not be

too severe. Speis g al., ff. Tr. 6357, at 23-24.

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ___ _ _ _ _ _ _ _
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11. Suffolx County's Review of Shoreham E0Ps as a Systematic
Method to Verify SS&C Safety Classification

J-648. Suffolk County reviewed several FSAR Chapter 15 accident and

transient analyses and the Shoreham E0Ps corresponding to such scenarios

to investigate whether LILCO had used a systematic methodology for clas-

sification of safety-related SS&Cs. The review involved the correlation

of those systems and/or components identified in the E0Ps and Chapter 15

with their respective QA classification requirements as stated in FSAR

Table 3.2.1-1. "This portion of the review was intended to determine

which of those systems and/or components relied upon in either the

Chapter 15 analyses or the E0Ps had been previously classified as

" safety-related" or "non-safety related." Goldsmith et al., ff.

Tr. 1114, at 31, 33.

J-649. Suffolk County has not disputed the wisdom of operators

relying on equipment with which they are most familiar in making an

initial response to a transient or accident, even if that equipment is

nonsafety-related. Tr. 1642-43 (Goldsmith).

J-650. The nature of the detailed E0P review was described by

Suffolk County witness Goldsmith:

In my view, if an operator is primarily called to a
particular piece of equipment or the procedure calls his
attention to a particular piece of equipment, then one
should at least evaluate the number of _ times, the fre-

quency, the impact of using that equipment over another
piece of equipment which may have a higher quality clas-
sification and therefore'could be assumed to maybe have a

R



-700-

greater reliability under the same cir.umstances. Then
one should evaluate the uses of that particular piece of
equipment in that situation, not from the viewpoint of
whether it is appropriate in the emergency operating
procedure but whether it is appropriately classified for
the function that it may be called upon to perform, and
that would seem to me to be a more logical way in some
ways, a more systematic way used in conjunction with
things like PRA, the other methodologies we talked about
to arrive at a classification procedure. Tr. 1642
(Goldsmith). See Tr. 1651-52 (Goldsmith).

J-651. The Suffolk County witnesses believe that the E0P review

is one means of improved assurance that systems are classified correctly.

When the actual equipment relied upon in the E0Ps is identified, then a

further review would be conducted to ensure proper classification and

quality control given a piece of equipment's function withir the proce-

dure. Tr. 1650 (Minor).

J-652. The witnesses also believe that a thorough, systematic method

.

of identifying equipment to be used for accident mitigation, such as the

E0P review, will provide insight into what the appropriate safety and QA

criteria for specific components should be. This review should be aug-

mented by other methodologies, such as PRA techniques, in which the rela-

tive importance of equipment and safety functions in specific accident

sequences can be assessed. These efforts will provide greater assurance

that equipment relied upon for mitigation of accidents will be identified

and will meet quality levels commensurate with the safety function to be

performed. Goldsmith et al., ff. Tr. 1114, at 38.

- . , . - - - - , - . .,
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3). The Need to Supplement Existing Methodologies for Classification
and Identification of Systems Interactions

J-653. Several authoritative groups in the nuclear field agree that

the traditional classification of equipment is inadequate in two respects.

First, the dichotomy of safety-related/nonsafety-related equipment does

not account for the fact that some equipment is intermediate in status,

requiring significant assurance of reliability but not quite deserving

of safety-related status (e.g;, the SLCS and RWCU system discussed above)

(Findings J-441 to 447 and J-575 to J-583). Second, certain equipment has

historically been classified as nonsafety-related, even though it may be

necessary to prevent or mitigate accidents, or its failure could adversely

affect safety systems. Goldsmith et al., ff. Tr. 1114, at 70.

J-654. The NRC's Advisory Committee on Reactor Safeguards (ACRS)

has termed the safety /nonsafety classification dichotomy as an "all-or-

nothing" approach to safety assurance, and has urged the NRC to change

the approach. Goldsmith et al., ff. Tr.' 1114, at 70. The NRC is working

on'a proposed rule to expand the list of SS&Cs subject to 10 C.F.R.

Part 50, Appendix B criteria. Goldsmith et al., ff. Tr. 1114, at 70.

J-655. The IEEE is currently preparing Standard P827, aimed at

standardizing a new approach to classification of instrumentation, con-

trols, and electrical equipment. Goldsmith et al., ff. Tr. 1114, at 70.

Mr. Hubbard has been involved in the Institute of-Electrical and Elec-

tronics Engineering Standards Committee project attempting to come up

1 1

*
-- .-- ,- ,,. , - . . . - - - .
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with a graded QA standard in accordance with the degree of importance to

safety of SS&Cs. Tr. 1315-16 (Hubbard).

J-656. The NRC, ACRS, and IEEE appear to have decided that changes

are needed in the classification of equipment. The intent of all these

groups seems to be to create a designation between safety-related and

nonsafety-related. Equipment in this class would be more stringently

designed, qualified, tested, and inspected than when simply classified as

nonsafety-related, thus ensuring greater reliability if, in an accident

scenario, operators were required, or chose, to rely upon equipment clas-

sified in the intermediate safety range. Goldsmith et al., ff. Tr. 1114,

at 71.

J-657. The ACRS advised the NRC in an August 12, 1980 letter that

there were serious limitations to safety analyses which relied upon the

single failure criterion to measure system reliability. The ACRS stated:

Many current safety' evaluations use the single failure
criterion as a measure of reliability. Its inadequacy is
widely recognized. It should be replaced, where feasible,
with criteria which consider the possible contributions to
risk of multiple failures. Goldsmith g al., ff.
Tr. 1114, at 8-9.

J-658. The January 1980 Rogovin Report, "Three Mile Island: A

Report to the Commissioners and to The Public," explicitly criticized the

use of the DBA approach:

.
i
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[W]e have come far beyond the point at which the existing,
stylized design basis accident review approach is suffi-
-cient. The process is not good enough to pinpoint many
important design weaknesses or to address all the relevant
design issues. Some important accidents are outside or
are not adequately assessed within the ' design envelope';
key systems are not ' safety-related'; and integration of
human factors into the design is grossly inadequate."
Goldsmith et al., ff. Tr. 1114, at 12-13.

J-659. In NUREG-0585, the NRC's Lessons Learned Task Force reviewed

the TMI-2 accident and reached the following conclusion regarding the

potential for multiple failure accidents and for adverse systems

interactions:,

,

The interactions between non-safety grade and safety grade
equipment are numerous, varied and complex and have not

I -been systematically evaluated. Even though there is a
~

general requirement that failure of non-safety grade
p equipment or structures should not initiate or aggravate

an accident, there is no comprehensive-and systematic
demonstration that this has been accomplished . ...

Goldsmith et al., ff. Tr. 1114,'at 15-16.

{ J-660. There has been recognition ~for a number of years that there-

needs to be a graded system for classification for items.important to .

i safety and that two. categories,' safety-related and nonsafety-related are

not enough. IEEE standard PA 827 is indicative of the work being done in

regonition of this deficiency. Tr. 1774 (Hubbard).

J-661. The TMI accident' demonstrated that both mutiple' failures and

systems interactions can occur and lead to damage more severe than that

considered in current DBA analyses. The TMI accident involved core~

.

r

- _ . - - - _ _ . , _ . _ . . _ - . _ . . - - . _ - - _ _ . _ - _ _ _ _ _ _ . - - _ _ _ - _ _ . - _ _ _ . _ _



-704-

temperatures in excess of 3500 degrees Fahrenheit, which exceed current

design analyses' assumptions, and resulted in severe core damage. In

addition, that accident involved a sequence of multiple failures which

demonstrated the inadequacy of the single failure criterion. As stated

by the Suffolk County witnesses:

[A]t TMI-2 the combination of closed auxiliary feedwater
valves, stuck open pilot-operated relief valves, and
misinformation to the operators, allowed the feedwater
failure and the partial blowdown to create voids in the
primary coolant. The voids, in turn, produced misleading
pressurizer level indications. This resulted in the
operators' terminating emergency cooling water, which
eventually resulted in failure of the fuel. The release
of radioactivity was due to the high sump level causing
the pump to turn on and pump radioactive waste to the
Auxiliary Building. There, it was released to the
environment as a result of additional errors. The radio-
activity in the atmosphere fed back through the control
room ventilation system, raising the levels to the point
where special breathing apparatus had to be worn by the
operators who were trying to control the accident. ...

In general, the multiple, interrelated failures involving
various systems and their interactions (with and without
human intervention) had not been foreseen in the safety
-analyses conducted as part of the TMI-2 licensing process.
Goldsmith g al., ff. Tr. 1114, at 14-15.

J-662. The TMI accident is not the only BWR event which has

demonstrated adverse systems interactions. For example, the Dresden-2

blowdown in June 1970 and the Browns Ferry fire, a common mode failure

event, in March 1975, also involved the effects of one system adversely

on another system. Further, it appears that the Browns Ferry-3 1980-

partial failure to scram incident involved a potential for unacceptable

adverse systems interactions between the control rod system and the

nonsafety-related control air system. Further examples of multiple
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failure accidents have been described in NUREG-0572, which compiles a

review of. licensee event reports between 1976 and 1978. Goldsmith n

al., ff. Tr. 1114, at 15, 62.

Supplemental Methodologies Which Might
Improve Classification of Systems

J-663. In addition to the traditional use of the DBA analyses and

the classification scheme outlined by Regulatory Guides 1.26 and 1.29,

there are other techniques available that can be used to check the

adequacy of the traditional classification approach and to supplement it

as.necessary. Tr. 1693 (Harwood); Goldsmith et al., ff. Tr. 1114, at 63.

J-664. GDC 1 specifies that when generally recognized codes and

standards are used, they shall be " evaluated to determine their applica-

bility, adequacy, and sufficiency and shall be supplemented or modified

as necessary to assure a quality product in keeping with the required

safety function " Suffolk County has asserted that there has been no

adequate and systematic evaluation of codes and standards (such as

Regulatory Guides 1.26 and 1.29 and ANS-22) used for Shoreham and that

there is a need to supplement these codes and standards by an E0P review,

the use of systems interaction techniques, and the use of PRA. These

methods would identify accident sequences and equipment which are not

considered in the traditional DBA approach. Goldsmith g al., ff.

Tr. 1114, at 34-38, 60-72.
.

'
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J-665. Another methodology that should be used to assure appropriate

classification of SS&Cs important to safety is to perform a review of

E0Ps and the classification of the equipment specified therein. Specifi-

cally, one should evaluate the use of a particular piece of equipment as

called upon by the operators to mitigate or prevent transients or acci-

dents, and determine whether it is appropriately classified for the func-

tion that it may be called upon to perform. Tr. 1642 (Goldsmith).

J-666. Using the review of E0Ps, in conjunction with PRA and the

systems interaction studies, represents a more systematic methodology to

determine SS&C classification. Tr. 1651-52 (Goldsmith). Once such

equipment has been appropriately identified and classified, LILCO would

be in a position, based upon adequate knowledge, to determine what

additional requirements (qualification, upgraded QA, etc.) should be

applied to particular equipment to ensure reliable operation in an

emergency. Goldsmith g al., ff. Tr. 1114, at 71.

J-367. Some of there methods have been used on a piece-meal basis

at Shoreham. Suffolk County has urged that these suplemental methodolo-

gles should be brought together and used in a systematic manner at

Shoreham for classification and systems interaction identification.

Tr. 1802 (Hubbard).

J-668. Suffolk County claims there are examples of nonsafety-

related equipment that are used in mitigating accidents, for which

backup safety-related equipment may exist, although such safety-related
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'

components are not the primary pieces of equipment upon which reliance

would be placed for mitigation. Tr. 1645-46 (Goldsmith). Four examples.

are: the Turbine Bypass System, the Level 8 Trip, the Red Block Monitor

System, and the instrumentation and control portions of the Reactor Core

', Isolation Cooling System. Goldsmith et al., ff. Tr. 1114, at 39.

J-669. Section 7.6.11 of the SER documents the Staff's acceptance

of the use of certain nonsafety-related equipment to mitigate anticipated

transients. These are instances where the Staff has elected to review

certain nonsafety-related systems and to include discussions of them in

the SER. Tr. 1733 (Hubbard); Tr. 7482-83 (Speis). Tne Staff reviewed

them to ensure, in light of operating experience and other factors, that

these SS&Cs have quality controls commensurate with their importance to

overall safety. Tr. 7483 (Speis); Tr. 7480 (Haass).

i

d. Compliance of LILCO and Staff in Taking into Account
Classification and Qualification of Systems Important
to Safety

1). Quality Standards and Reqsirements Generally

J-670. Section 3.1 of the FSAR contains a commitment by LILCO to

comply with GDC-1 as follows:

The detailed QA program developed by Long Island Lighting
contractors satisfies the requirements of Criterion 1.

. __
- , _ _ _. _,



, _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _

-708-

Because LILCO has equated the terms "important to safety" and " safety

related" in its FSAR commitments, this specific commitment was intended

to relate only to safety-related plant items. See Tr. 4470, 4485 (Dawe).

J-671. The Staff considered this a commitment which included

important-to-safety plant items; in the Staff's view, GOC-1 applies to

'the entire broader class. Tr. 7080 (Rossi); Tr. 16,960 (Higgins).

J-672. The Staff relies on a general licensee commitment to GDC 1.

So, in that context,

[I]f there is a commitment to GDC-1, it does indeed mean
there is a commitment on the part of the Applicant to
recognize.that, just because something is not safety-
related, that it does have an importance to safety and
has to be dealt with commensurate with its importance
to safety. (Emphasis added.)

_

Tr. 7080 (Rossi).

J-673. A well-developed, systematic process for classification of

plant structures, systems, and components'is embodied in the Standard

Review Plan and regulatory guides. Tr. 6563-65 (Rossi, Conran). "

J-674. The General. Design Criteria do not prescribe a particular

methodology or methodologies to be used in the design and analysis of

nuclear power plant systems, structures, and components. Rather,

criteria are established and the task is left to an applicant to

demonstrate its compliance with these criteria. Tr. 1792-93 (Hubbard).

_ . _ _ _ _ - _ _ _ _ - _ _ _ _ _
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J-675. As there are no changes in Revision 3 of Regulatory

Guide 1.29 that would cause a change in the seismic classification of the

structures, systems, and components at Shoreham, the use of Revision 1

is acceptable. Speis et al., ff. Tr. 6357, at 11.

J-676. As there are no changes in Revision 3 of Regulatory

Guide 1.26 which would cause a change in the system quality group

classifications of the water, steam, and radioactive waste containment

components at Shoreham, the use of Revision 1 is acceptable. Speis et

al., ff. Tr. 6357, at 12.

J-677. By complying with the requirements of the Standard Review

Plan, an applicant identifies and properly treats important-to-safety

items because implicit in the criteria of the plan is an understanding

of how important a system is and what quality standards that systems

must meet. Tr. G583 (Conran); Tr. 20,825-26 (Rossi); but'sce

Tr. 20,408-09 (Conran). Shoreham's application satisfies all of the

Staff's so-called deterministic requirements, and that was considered

adequate by the Staff. Tr. 6594 (Thadani).

J-678. The Staff is satisfied that LILCO has used an adequate

methodology and that a sufficient set of safety-related items has been

identified. Tr. 7603 (Speis).
1

o
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Use of Category D

J-679. Intervenors' witness Goldsmith agreed that as much as eight

to ten years ago, it was Staff and industry practice that Category D is

not considered safety-related. Tr. 1486 (Goldsmith).

J-680. Forty-nine of the alleged inconsistencies cited by Intervenors

in their FSAR Classification Table 3.2.1-1, Table IV-1,(Goldsmith et al. ,

ff. Tr. 1114, at 26), disappear because of the fact that Category D of

Regulatory Guide 1.26 is not safety-related. Tr. 1498-1500 (Minor).

Important to Safety and Safety Related

J-681. The NRC witnesses stated that a commitment.by LILCO to do in

the future what it has done in the past with regard to quality assurance

for (in Denton Memorandum terms) the important to safety but not safety-

related set would be sufficient to satisfy the Staff's interpretation of

GDC-1. Tr. 7711-15'(Haass). Thus, what has been done in the past meets-

the regulation as interpreted by the Staff. Tr.'7712 (Haass). See also

Tr. 7709-10 (Conran). The reviews performed by Staff technical reviewers

indicated that the Shoreham nonsafety-related plant items considered impor-

tant to safety by the Staff in accordance with the Centon Memorandum

satisfied the Staff's acceptance criteria and quality standards outlined

in the Standard Review Plan. Tr. 6974-75 (Haass).

..
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J-682. Thus, although LILCO witnesses object to the term "important

to safety" as being a class larger than safety-related, LILCO is achieving

the objective which could be attributed to the Denton Memorandum. Tr. 4468

(Dawe, Ianni); see Tr. 7815 (Speis).

J-683. Since nonsafety-related structures, systems, and components

are accorded quality standards and assurance treatment commensurate with

their function, the absence of a distinct, separate category of structures,

systems, and components that are important to safety but not safety-related

leads to essentially the same result as that suggested in the Denton Memo-

randum. Burns et al. , ff. Tr. 4346, at 53. The only difference in results

is the absence of a list of structures, systems, and components called

important to safety. Tr. 4451 (Dawe). The regulations do not require

such a list. Tr. 7837 (Speis), 7064-73 (Haass, Conran, Speis), 7725-26

(Haass, Speis).

J-684. There is obvious disagreement between LILCO and the NRC

Staff with regard to terminology employed in the safety classification

of structures, systems, and components (important to safety vs. safety-

related). However, there appears to be close agreement between most

important aspects of the positions and conclusions of the Staff and LILCO

regarding adequacy of safety classification of Shoreham plant features,

particularly as to the substantive technical safety considerations at

-issue. The substantive technical issues involved are the relative safety

importance in view of the function to be performed and the perception of

consequences if L component fails, and from these the selection of the

L
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appropriate quality standards and quality assurance measures to be

applied. (Mattson g al., ff. Tr. 20,810, at 9.)

J-685. The Staff reviot of the design of Shoreham determined that

a systematic methodology is used to identify systems, structures, and

components that are important to safety but not safety-related. The Staff

systematically reviews the design using the Standard Review Plan. This

has assured the Staff that the applicant has properly addressed the non-

safety-related items that the Staff considers important to safety. Tr.

7093-96 (Rossi, Mattson et al., ff. Tr. 20,810, at 9-10). The plant

design has been reviewed by the NRC and meets the regulations.

Tr. 4470-73 (Dawe).

J-686. The NRC Staff has reviewed the quality standards applied to

nonsafety-related items, as described in the FSAR, and was satisfied that

they met the acceptance criteria of the Standard Review Plan. Tr. 6974-75

(Haass).

J-687. The Staff has much more extensive knowledge of the QA

program applied to nonsafety-related items at Shoreham than it has about

most other plants. The quality standards and quality assurance program

for nonsafety-related systems, structures, and components at Shoreham

are commensurate with the functions to be performed and comply with the

Staff's interpretation of GDC-1. Tr. 6074-78, 7909-10 (Haass, Conran),

7850 (Speis), 7124 (Haass); See 20,423, 20,428-29 (Conran).
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J-688. It is the Staff's judgment that the proper design and

construction, coupled with LILCO's programs for operating the facility,

demonstrate that LILC0 understands what is minimally required to operate

the facility without undue risk to the health and safety of the public.

Mattson et al. , ff. Tr. 20,810, at 11.

J-689. No re-review of the Shoreham application is needed as a

-result of the different usages of the term important to safety. Tr.

7121-23 (Rossi, Hodges, Haass, Kirkwood).

J-690. Th Staff has conducted a systematic examination of the

Shoreham application and determined that Shoreham meets the General

Design Criteria. The two exceptions in the Staff's determination are:

open items still to be reviewed, and a future commitment to GDC-1 for

. items important to safety but not safety-related. Tr. 7850-51 (Speis).

J-691. No member of the NRC panel is aware of any area in which the

difference in usage of the definition of important to safety has made a

substantive difference in the design, construction, or quality assurance

at Shoreham. Tr. 7815 (Speis); 20834 (Mattson).

J-692. Each of the principal organizations involved in the design

and construction of Shoreham, General Electric, Stone & Webster and

LILCO, have applied quality standards and quality assurance to all plant

systems commensurate with the function of the system in the reliable and

|

k
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!

safe operation of the plant. Burns et al. , f f. Tr. 4346, at 41;

Tr. 5429-30'(Dawe).

J-693. LILCO witness Dawe testified that as designed, analyzed and .

evaluated, there are no nonsafety-related components in the Shoreham plant

that can defeat the safety functions of protecting the pressure boundary,
!-
'

achieving and maintaining safe shutdown, and mitigating accidents.

Tr. 21,132-33 (Dawe).
11

!

J-694. In the development of its programs, and maintenance to be

applied, every piece of equipment is looked at relative to its function

'in the plant and its impact of safety, reliability, operability and

maintainability. Tr. 21,148 (Pollock).
.

J-695. Having considered the statements contained in Mr. Conran's

affidavit, the NRC Staff continues to believe that LILCO has acceptably
,

demonstrated its compliance with the substantive regulatory requirements

for plant items important to safety. The Staff reached this conclusion

despite what it considers LILCO's incorrect use of the term "important

to safety" because the Shoreham FSAR was prepared in accordance with the

Regulatory Guide 1.70, Revision 1, " Standard Format and Content of Safety'

Analysis Reports for Nuclear Power Plants," and other appilcable

regulatory guides.
|'

I J-696. The Staff does not believe it is acceptable for the language

differences between LILCO and the Staff relating to SS&Cs important to

|
!
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safety to go unresolved because of certain unacceptable implications.

Mr. Conran described three such implications:

1. Because the Staff conducts an audit review, reliance
must be placed on commitments by Applicants that all portions
of the regulations are complied with (see, e g , FSAR 6 50.35(c)
'in order to license a facility) is to be meaningful in the
sense intended in the regulations.

2. It is clear under the Staf f's understanding of
"important to safety" (but not under Applicant's) that there
exists in the regulations a requirement under GDC 1 for a QA
program for certain nonsafety-related structures, systems and
components (i.e., those important to safety).

3. Under Applicant's construction of "important to
safety," the obligations imposed by 10 C.F.R. Part 21 might
be more narrowly construed than would be the case under the
Staff's broader definition of tnat term."

These examples demonstrate why agreement on the safety clas-
sification definitions provided by the Denton definition is
extremely significant.

Conran, ff. Tr. 6368, at 6-7. See also Mattson et al., ff. Tr. 20,810

at 8-13.

J-697. The NRC Staff has provided no guidance to Applicants

regarding what constitutes appropriate QA for SS&Cs which are important

to safety but not safety-related. Because of this lack of guidance, the

Staff believes the burden is on LILCO engineers to identify the safety

functions of an item and, in view of that, for QA personnel to apply

appropriate QA. Tr. 6980-81 (Haass). The Staff agrees it needs to

develop a more structured approach to provide better guidance for appli-

cants on the QA requirements for nonsafety-related SS&Cs which are
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|
important to safety. Tr. 6980-81 (Haass). Such guidance is under

development. A new report by a contractor (EG&G) commissioned by the

NRC, published in draft in November 1982, ranks the importance to safety
t

of various compo.1ents and systems in BWRs, and suggests graded QA guide-

lines. Tr.15,806-07 (Hubbard).

2). Specific Systems

J-698. Systems were selected by Intervenors to show that equipment

had been misclassified in the design of Shoreham and was not adequate to

perform safety-related or important-to-safety functions, respectively.

The systems selected by Intervenors to support their premise were the

Standby Liquid Control System, the Turbine Bypass System, the Reactor

Core Isolation Cooling System, the Rod Block Monitor System, and the .;

Level 8 Trip System.

J-699. Intervenors' testimony also argues that there are instances

where quality assurance categories are inconsistent with seismic cate-

gories. Minor g al., ff. Tr. 1113, at 27. Twenty-four of these are

instances involving cable, firestops, and waterproof doors, classified

as safety-related by quality assurance category but nonsafety-related by

seismic category. LILCO's testimony satisfactorily explains the reasons

for these seemingly inconsistent classifications. Burns et al., ff.

Tr. 4346, at 166-68. For example, Intervenors conceded that if the cable

referred to in 22 instances cited is in seismically qualified raceways,

the inconsistencies would be largely resolved. Tr.1502-09 (Minor).

I

i
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Similarly, the seven instances cited by Intervenors as nonsafety-related

by quality assurance category but safety-related by seismic category are -

either cited incorrectly by Intervenors or are classified in accordance '

with specific Staff requirements. Burns et al., ff. Tr. 4346, at 168-69.

See also Findings J-580 to (580-84).

J-700. The remainder of Intervenors' charges may be described

as problems with the completeness and the scrutability of the FSAR

Table 3.2.1-1. See Minor e al., ff. Tr. 1113, at 27-30. LILCO cor-

rectly notes, however, that this table is not a controlling design

document and is not required or intended to be a detailed compilation

of every structure, system, and component at Shoreham. Rather, it is

a summary of the classification of principal structures, systems, and

components, included in the FSAR for the NRC's information. Tr. 4616

(Robare).

3). "Important to Safety" Definitional Controversy

J-701. The Staff has also expressed concern about confusion which

is likely to result from the interchangeable use of " safety related" and

"important to safety." See Tr. 20,591 (Conran). The potential for con-

fusion is significant if LILCO does not use the correct definition of

important to safety. Tr. 20,848 (Mattson); Goldsmith g al., ff. Tr.

20,903, at 28-29. LILCO management agreed " positively" that there is

going to be confusion if LILCO continues to use" important to safety"

one way and the Staff uses it another way. Tr. 21,127 (Pollock); but

1
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see Tr. 21,128 (Dawe), Tr. 21,129 (Pollock). Use of a common definition

will lead to a decrease in confusion and better performance by the
'

1

licensee and will make agency-licensee relations more efficient and

better from the regulator's viewpoint. Tr. 20,835-36, 20,853 (Mattson).

For example, there is a need to avoid confusion when an inspector has

an interest in an important to safety item but a licensee objects that

the item is not safety-related and therefore not within the inspector's

purview. Tr. 20,853 (Mattson).56

J-702. The Staff testified that it considered it necessary to

obtain reconfirmation of LILCO's commitment to comply with GDC-1 during

; operations at Shoreham using the correct definition of important to

safety. Tr. 7122-23 (Haass). Af ter an exchange of letters failed to

provide an acceptable commitment, the Staff requested a meeting held

on February 18, 1983, with LILC0 to discuss LILCO's plans for compliance

with GDC-1 during operations. The Applicant described to the Staff's

satisfaction its organization to address facility operation as well as

its program to conduct and audit plant activities including its preven-

tive and corrective maintenance program, its procurement and storage

program, as well as its design change control program. Mattson et al.,

ff. Tr. 20,810, at 10-11. LILCO believes its programs address every

58LILCO conceded that an NRC inspector has a legal right to access every
place in the plant, including a right to inspect in program areas that
are nonsafety related. Tr. 21,137-38 (Pollock). LILCO reserved its
right, however, to contest inspection findings if an item is not in its
view covered by the regulations. Tr. 21,127 (Pollock). In LILCO's
view, areas other than the safety related are not specifically covered
by regulation. Tr. 21,141 (Pollock).

|

l
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I
piece of equipment in the plant from the point of view of safety

' significance. Tr. 21,134 (Pollock).

I

l

J-703. During the February 18, 1983 meeting, the Staff asked
!

LILCO to make a suitable commitment in the FSAR itself that LILCO will

comply with GOC-1 during operations. Following that meeting, the Staff's

j request for the FSAR amendment was formally issued to LILCO in a letter

| from D. Eisenhut to M. Pollock dated February 18, 1983. Mattson et al.,

|

| f f. Tr. 20,810, at 11; Staf f Ex. 14. The specific request was as follows:

;

|

| Amend the FSAR to commit for nonsafety-related structures,
! systems, and components, to include in the preventive and

corrective maintenance program the-design change .ontrol
' program, the procedures for procurement of equipment, the

procedures for modifications and removal of equipment from
service, and the QA program, a provision that, as a minimum,
the equipment and associated software shall be accorded the
safety significance given to it in the FSAR, the technical
specifications and the emergency operating procedures. The
charters and decisions of the Review of Operations Committee,
the Offsite Nuclear Review Board, and the Manager of Quality
Assurance shall also reflect these considerations.

|

Staff Ex. 14.

J-704. The Applicant's commitment to the Staff was made by letter
|

on March 2, 1983. LILCO Ex. 69. In order to ensure that there was no

misunderstanding as to the exact meaning of the Applicant's commitment,

the Staff requested by letter on March 7, 1983, that the FSAR amendment

be sent to the Staff for review as soon as possible. Staff Ex. 15.

On March 8, 1983, LILCO submitted examples of the language it intends to

:

i



_ _ _ _ _ _

-720-

incorporate in the FSAR. LILC0 Ex. 70. The Staf f reviewed that language

and found it acceptable. Mattson et al., ff. Tr. 20,810, at 13.
*

J-705. Through this and other such FSAR amendments, the Shoreham

FSAR will reflect the commitment that, during operations, Shoreham's

structures, systems and components will be accorded as a minimum the

safety significance given to them in the FSAR, the technical specifica-

tions and the emergency operating procedures. The same commitment will

be reflected in the Shoreham preventive and corrective maintenance

program, the design change control program, procedures for procurement

of equipment, procedures for modification and removal of equipment from

service, and the applicable portions of the Quality Assurance program.

This corporate policy will be present in the charters and decisions of

the Review of Operations Committee, the Nuclear Review Board and the

Independent Safety Engineering Group. Mattson, et al., ff. Tr. 20,810,

at 13.

J-706. This commitment by LILCO is a supplamentary statement

which commits to continue the quality standards and quality assurance

measures already in place. Tr. 21,123 (Dawe). The commitment extende

to all structures, systems, and components in the FSAR, technical speci-

fications, and emergency operating procedures. Tr. 21,124 (Dawe). The

commitment has been documented in the FSAR in order to satisfy the Staff's

concern over whether the philosophy and sensitivity to safety discussed

by LILCO at the February 18, 1983 meeting would be carried forward at

all times by people in the company. Tr. 21,071 (McCaffrey). This FSAR

L
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commitment will be implemented and LILC0 believes that its programs

thereby meet the intent of the Staff's interpretation of important to

safety. Tr. 21,097, 21,144 (Pollock).

J-7ea tItC0 nas not, tnrougn its FsaR commitment or otherwise,

committedito recognize that "important to safety" is broader than

" safety related." Tr. 20,850 (Mattson); Tr. 21,054-58 (Pollock, Museler).

J-708. Without an acknowledgment that important to safety is broader

than safety-related, the FSAR amendment does not provide an acceptable

basis for licensing. Mattson et al., ff. Tr. 20,810, at 11; Tr. 20,848,

20,850 (Mattson). When the Staff obtained the FSAR commitment from LILCO,

the Staff was operating on the assumption that the correct interpretation

of "important to safety" would be accepted by or imposed on LILCO.

Tr. 20,848, 20,849-50, 20,851 (Mattson).

J-709. The FSAR commitment will ensure that plant items are " flagged"

in a way that will permit a future maintenance person or other employee to

consider and assess the safety significance of a given item. Tr. 20,874-75

(Mattson).

J-710. Adoption or imposition of the correct interpretation of

"important to safety," however, would add to the FSAR commitment in-

such important areas as the reporting of information and inspection.

Tr. 20,854 (Mattson). Future regulators and future plant operators

will have less difficulty communicating on safety matters by subscribing

_
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to a common and correct definition in the future. Tr. 20,836 (Mattson).

Use of such a definition would avoid the need to expend time and resources
|

| (as, for example, in this proceeding) to ensure that what LILC0 says it
!

is doing is equivalent to what should be done under the Staff's definition.'

Tr. 20,855-86 (Mattson). There is a need for a common basis for communi-

cation and understanding about the flags that are attached to equipment

because of its safety significance. Tr. 20,853 (Mattson).

J-711. LILCO ccmplains that a definition of important to safety

which refers to all plant items that provide reasonable assurance of no

undue risk to the public health and safety is " vague," " indefinite," and

"open-ended" and does not provide LILCO with bounds within which to

operate and to establish auditable procedures. Tr. 21,047; Tr. 21,053-54;

Tr. 21,082-83 (Pollock). The Staff agrees that the outer boundary of

"important to safety" is not very clear. Tr. 20,845, 20,876 (Mattson).

However, that question is left to a licensee's judgment on the theory

that that is where you get into diminishing returns for a payoff to safety.

Tr. 20,846 (Mattson). Ultimate responsibility for the safety of Shoreham

lies with LILCO. Tr. 21,132 (Pollock).

J-712. LILCO argues that it is unable to audit for compliance with

a broader definition of important to safety. LILCO, however, finds the
a

FSAR commitment " workable" and "auditable." Tr. 21,108 (McCaffrey).

Mr. Pollock and Mr. Dawe both testified that they were comfortable with

t

-_- --_--_________ _ _ _ - _ , -



-723-

the term " safety significance" (which is used in the March 8 FSAR commit-

ment). Tr. 21,099-100 (Pollock); Tr. 21,102 (Dawe); see Tr. 21,057

(Museler).

J-713. .LILC0 has in place a graded approach to treatment of items

in the plant based on LILCO's judgment as to the significance of the item

involved in terms of safety, reliability, operability, and maintainability.

See Tr. 21,051, 21,147 (Pollock). LILCO maintains that it understands

"what the requirements are to apply to nonsafety-related equipment in

terms of its safety significance." Tr. 21,057, 21,072-73 (Museler). The

same judgments that LILCO is already making would be required under GDC-1

using the broader definition of "important to safety."

J-714. There is no evidence that Applicant's improper use of the

term "important to safety" has had a substantive impact on the design

and construction of the Shoreham plant. Staff's witnesses testified
'

specifically that they were aware of no specific _ example of a substantive

difference in the plant caused by the definitional issue. Applicant's

witnesses testified specifically that no such substantive differences

exist. Tr. 4422-23, 4472-73 (Dawe); Tr. 7815 (Speis et al. ); Tr. 6958-61

(Conran); Mattson g al., ff. Tr. 20,810, at 10; Tr. 20,834, 20,859

(Mattson).

J-715. There appears to be close agreement between most important

aspects of the respective positions and conclusions of the Staff and

Applicant regarding adequacy of safety classification of Shoreham plant

_ _ - _ _ _ _ _



-724-

features, particularly as to the substantive technical safety classifica-

tion considerations at issue. Mattson et al . , f f. Tr. 20,810, at 8-9.

J-716. Even though the Applicant did not use the term "important to

safety" properly, in the Staff's view, by putting together an FSAR and

addressing the criteria for structures, systems, and components called

for in the Standard Review Plan, Applicant has satisfied the Staff's

requirements for items important to safety. Speis et al., ff. Tr. 6357,

at 10; Mattson et al. , f f. Tr. 20,810 at 8-10; Tr. 20,818, 20,321,

20,825-26 (Rossi); Tr. 20,872 (Mattson).

J-717. The NRC Staff has reviewed the classification scheme for

structures, systems, and components at Shoreham, including the use of

Quality Group D, and has concluded that LILCO complies with guidance

contained in Regulatory Guide 1.26, Revision 1. Speis et al., ff.

Tr. 6357, at 12. In t,he Shoreham Safety Evaluation Report, the Staff

stated:

We have reviewed the classification of the pressure-
retaining components of those fluid systems identified in
Tables 3.2.1-1 and 3.2.1-3 of the Shoreham Final Safety
Analysis Report and on the system piping and instrumenta-
tion diagrams in Sections 5, 6, 9,10, and 11 of the
Shoreham Final Safety Analysis Report and we find them
to be acceptable.

The basis for acceptance in our review has been the con-
formance of the pressure-retaining components of fluid
systems important to safety with General Design Criter-
ion 1, the requirements of the codes specified in Sec-
tion 50.55a of the 10 CFR Part 50, and to Regulatory
Guide 1.26. (Emphasis supplied.)

|

,
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Staff Ex. 2A (SER), 3.2.2 at 3-2.

,

Similarly, regarding Regulatory Guide 1.29, the NRC stated:
,

[S]tructures, systems and components designed to remain
functional if a Safe Shutdown Earthquake occurs, have been
designated as seismic Category I items in Table 3.2.2-1 of
the FSAR. We have determined that the items identified in
this table conform with Regulatory Guide 1.29. . and..

are acceptable.

The basis for acceptance in our review has been conform--

ance of the Applicant's designs, design criteria, and
design bases for structures, systems, and components
important to safety with the Commission's regulations
as set forth in General Design Criterion 2, Regulatory
Guide 1.29, staff technical positions, and industry
codes and standards.

Staff Ex. 2A, (Section 3.2.1) at 3-1. (Emphasis added.) See Burns *

et al., ff. 4346 at 35.

J-718. LILCO does not set forth a listing (such as in Table 3.2.1-1)

of SS&Cs important to safety but not safety-related. Also the Staff does

not require that this subset be specifically identified in a listing, and

simply requires an. applicant to commit to meeting the provisions of GDC 1.

Speis et al. , f f. Tr. 6357, at 9; Tr. 4451-52 (Dawe).

4). Compliance with Regulations During Operations

J-719. Byijscommitment,LILCOhasagreedtomaintainduringopera-

tion, as a minimum, the safety significance accorded to nonsafety-related

.

_
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structures, systems, components, and plant computer software in the FSAR,

technical specifications and emergency operating procedures. Under this

agreement, the charters of the Review of Operations Committee, Nuclear

Review Board and Independent Safety Engineering Group will reflect these

considerations. Various programs such as maintenance, design change

control, procurement and modification programs as well as applicable por-

tions of the Quality Assurance program will assure this commitment is

met. The decisions of the Manager, Quality Assurance will also consider

the safety' significance of this equipment and software given it in the

specified documents. LILCO Ex. 69 and 70.

J-720. NRC witnes.s Vollmer testified that for both safety-related

and nonsafety-related equipment, it is important to have a system or pro-

cess for identifying the important attributes of a structure, system or

component and a mechanism to preserve that attribute through the life of

the plant. For items that are important to safety as defined by the Denton

memorandum, such a process is more important that a list. Tr. 20,840-41

(Vollmer). Mr. Vollmer indicated that this process consists of programs

such as the preventive and corrective maintenance program, see Tr. 20,842

(Vollmer). Dr. Mattson also indicated that, given.that the equipment is

proper today, the question becomes one of future maintenance, surveillance,

replacement and design changes as well as operating experience, see

Tr. 20,872, 20,874-75 (Mattson).

J-721. The Staff does not consider LILCO's commitment alone, with-

out an additional commitment to adopt the definition of "important to
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safety" from the Denton memorandum, to be an acceptable basis for licens-

ing. Tr. 20,850-51 (Mattson). The Staff is concerned that in the absence

of agreement, there would be unnecessary confusion, improper reporting of

events, and interference with the NRC inspection process. Tr. 20,851-52

(Mattson). LILCO, on the other hand, did not interpret its agreement with

the Staff as requiring adoption of the Denton definition. LILCO under-

stood its commitment to be an alternative to resolve its concerns with

the definition while providing the assurances the Staff felt it needed.

Tr. 21,046-49 (Pollock).

J-722. LILC0 believes it has agreement with the Staff as to how

nonsafety-related equipment should be treated. With respect to accept-

ance of the Denton memorandum definition for important to safety, LILCO

believes the definition is ill-defined and contrary to past interpreta-

tion. If that interpretation is to be applied to regulation, LILCO

believes it should be properly pursued and determined. Then LILCO and

the industry can be expected to abide by it. Tr. 21,067-68 (Pollock).

J-723. LILCO does not believe proper performance during operation

is a matter of terminology, but rather of programmatic control to main-

tain what has been achieved. LILCO has established and documented the

pertinent programs and has committed to maintain those programs. The

programs are defined such that someone from outside LILCO could under-

stand them and, with knowledgeable effort, determine whether or not they

were being complied with. Tr. 21,051-52, 21,151-52 (Pollock) 21,068-71

(Pollock, Rivel10, McCaffrey); see Tr. 21,106-07 (Dawe, McCaffrey),

m
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21,145 (McCaffrey). Thus, contrary to the County's assertions, Goldsmith

g al., ff. Tr. 20,903, at 30-32, LILCO's quality programs for operations

are documented.

J-724. The County considers the Staff's proposed resolution of the

safety classification issue inadequate. The County contends that the

Board's issuance of an edict requiring LILC0 to adopt the Staff's

definition of "important to safety" during the operation phase would not

address or remedy potential deficiencies in classification and quality

assurance / quality control implementation resulting from the design and

construction phase. Goldsmith et al., ff. Tr. 20,903, at 24-26. The

County also asserts that LILCO's FSAR commitments are inadequate for a

similar reason. LILCO relies on the safety significance of equipment as

reflected in the FSAR, Technical Specifications, and Emergency Operating

Procedures. The County contends that these underlying documents do not

systematically document safety significance. Id. at 27, 28, 38. In

addition, the County argues that there is a potential for confusion

given LILCO's views on the equivalence of safety-related and important

to safety. Id. at 28-29.

J-725. The Staff attributed the motivation for the Denton memorandum

to the-belief there was a need to clarify that there is equipment, other

than safety-related equipment, requiring consideration of its importance

to safety. The Staff, witness stated that licensees at TMI and other,

unspecified plants had failed to recognize this. Mr. Denton decided to

clarify that point and instructed the Staff to implement it. Tr. 20,857-58'
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(Mattson). The Denton definition was written to address confusion that

existed. Tr. 20,835 (Mattson).

J-726. The Staff wants the Denton definition of the term "important

to safety" to be applied by LILCO. According to Staff testimony, LILC0's

lack of use of the term in the way it is defined in the Denton memorandum

has not had any practical effect on LILCO's performance to date. The

Staff's concern is for future operation by LILCO. Tr. 20,833-34, 20,872

(Mattson). The Staff believes there is a potential for confusion in the

future as new people become involved and the plant has to be maintained.

Tr. 20,848-50 (Mattson).

J-727. Staff witness Mattson stated that the confusion problem as

a practical matter was in the area of licensee reporting requirements

hnd NRC inspection. The Staff believes the use of "important to safety"

is'necessary to ensure the licensee reports important information to the

NRC for safety reasons. The NRC inspection process, after the Three

Mile Island accident, will more and more be directed to the equipment

the Staff is identifying as "important to safety but not safety related."

The Staff believes use of the Denton definition will provide a common

basis for communication that will lead to a decrease in confusion and

to better performance by the licensee, that is, it will make the relation-

ship with the licensee more efficient and better from the Staff's point

of view. Tr. 20,851-53 (Mattson). The Staff witness further stated that

adoption of the term "important to safety" as defined in the Denton

memorandum would preclude the need to go through reviews of examples in

. . . _. . _ .
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*

the future to conclude the licensee had made correct judgments in areas

such as plant testing or reporting to the NRC. The terminology would

guard against confusion. Tr. 20,855-56 (Mattson). Despite this position,

Dr. Mattson agreed the Staff has the same problems with an applicant who

accepts the definition as with one who does not. In either case, the

future treatment of an item to be called "important to safety" but not

" safety related" becomes an ad hoc determination. The Staff has not

required any specific commitments as to how those items would be treated

or how the quality assurance would be graded. Tr. 20,857-58 (Mattson).,

J-728. LILCO witnesses agreed that there would be confusion

between the utility and the Staff if the two continue to use the term

"important to safety" in different ways. Tr. 21,127 (Pollock). But

adoption of the Denton definition would do nothing to avoid confusion.

Without more specific guidance than has been provided by the Denton

memorandum, confusion would still arise using the new definition of

"important to safety." If.it were stated that all items "important to

safety" were to be treated a certain way, it still would not necessarily

be clear precisely what was meant. Tr. 21,127-28 (Pollock, Dawe). In

any event, LILCO does not believe that the confusion in either case would

affect the safe operation of Shoreham. LILCO believes it currently has

in place the programs to assure safe operation. Tr. 21,128-29 (Pollock).
i

!

J-729. LILCO witness Dawe stated that he believed the NRC could

ask a utility to define a set of equipment. subject to NRC requirements

that would b'e necessary for the utility to maintain a safe plant.

f
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However, he stated that to provide what the Commission wanted to see,

one would have to know quite specifically what the NRC intended by the

request in terms of such' things as functions, relationships and

interactions. Tr. 21,133 (Dawe).

J-730. The definition of the term " safety related," as set forth

in the Denton memorandum, is straightforward with guidance given in the

regulations to establish its boundary. The boundary of the term

"important to safety" as defined in the Denton memorandum is not clear.
,

Tr. 20,845 (Mattson). It could encompass most of the plant, see
.

Tr. 20,842 (Vollmer).

.

J-731. Though current guidance documents may establish the current

limits of the requirements such that adoption of the definition would
'

have no immediate impact, the guidance documents are subject to change

without rulemaking. Thus, because of the lack of definition in regulation,

changing guidance documents could change established backfit rules. This

is significant because the term "important to safety" appears in the .

regulations in many places. GDC-1 was discussed extensively as a context

of the term "important to safety." The other regulations, including other ';

GDCs, where the term "important to safety" appears have not been fully con- .

sidered. LILCO witnesses testified that "important to safety" has been

used in many places, and has been interpreted by LILCO and other appli-

cants to mean safety-related. LILCO believes the term "important to -

safety," if not interpreted to be the safety-related set, would become a

I
t
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variable set from regulation to regulation, depending on the context in

which the term is used.

J-732. LILCO does not believe the identification of an item and

the criteria applied (e.g., GDC 1, 2, 4) can be discussed separately. A

definition of important to safety that includes everything in the FSAR,

technical specifications, and emergency operating procedures might be

appropriate in the context of GDC 1, as the Staff interprets it, but it

would not be appropriate everywhere the term "important to safety"

appears. Tr. 21,118-19 (Pollock), 21,125-27 (Pollock, Museler, Dawe).

J-733. LILCO is concerned that the Denton definition of "important

to safety" would be subject to varied, changing judgments on the part of

NRC reviewers and inspectors. Without further criteria or clarification,

there could be extensive, unproductive dialogue as to what is important

to safety and what criteria are applied. There are current agreements

on the treatment of nonsafety-related equipment. With a vague term

imposed in regulations, there would be concern that individuals in the

regulatory process would impose their own definition. Tr. 21,064-65

(Museler), 21,108 (McCaffrey).

J-734. LILCO believes that NRC inspectors have a right to inspect

areas that are nonsafety-related. Mr. Pollock testified that he has

never, and will not, discourage NRC inspectors from looking at any area

in the plant or from raising questions on the basis that an area is not

covered by a regulatory requirement. If a violation is premised on a

.

5_



-733-

basis that is not covered specifically by a regulation, LILCO can

challenge it an'd there are proper procedures for LILC0 to pursue to

resolve any argument. As a legal matter, LILCO believes that there is a

difference between " safety-related" areas specifically covered by regula-

tion, and "nonsafety-related" areas. A violation can be challenged on a

regulatory basis or a factual basis. Tr. 21,127-38 (Pollock), 21,140-42

. (Pollock, Museler).

J-735. The Staff acknowledges that the regulation of nonsafety-

related equipment is an evolving process, and believes that the proper

thing to do at this time is adopt the definition of the Denton Memoran-

TheStaff.alsosaysthatasitlearnsmoreaboutwhatisneedehdum.

for equipment that is important to safety but not safety-related under

this definition, additional requirements will be issued. Tr. 20,858-59

(Mattson).

J-736. The Staff thinks there are probably two concerns on the

part of LILCO when facec! with the request to adopt the Denton Memorandum

definitions. One is practical, the other philosophical. The practical

concern is the cost involved. Even though changes to equipment are

not expected, documentation changes are involved which are costly.

Tr. 20,871-76 (Mattson). In LILCO's case, commitments have already been'

made for the nonsafety related equipment, by the FSAR changes, so LILCO-

has:already incurred this particular cost. The incremental expense of.

accepting the definition of important to safety may be nil. Tr. 20,875

(Mattson). LILCO witness Pollock noted that LILCO already had the

t

.
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programs to satisfy its FSAR commitment. Modifications to procedures

will not be a significant item. Tr. 21,055 (Pollock). The philosophical

concern of LILCO, and other licensees and applicants, is the question of

where regulation ends once the Denton definitions are adopted. That is a

difficult question, which the Staff is not in a position to answer.

fr. 20,871-76 (Mattson). Mr. Pollock asserted that his engineering staff

was unable to predict what might happen from such a wide open commitment.

It could lead to extensive consequences. Also, the commitment to the

definition would be too open-ended and ill-defined to audit for conform-

ance. Tr. 21,053-56, 21,083, 21,129-32 (Pollock). LILCO believes there

is insufficient explanation for anyone to form an opinion on whether the

regulations, embodying the Denton definition, were met or not. See

Tr. 21,058 (Museler).

J-737. LILCO witness Museler testified that LILC0 and the industry

approach the reporting requirements in 9 50.55(e) and Part 21 by includ-

ing in the evaluation systems and equipment that could have an adverse

effect on safety whether or not that equipment is classified as safety-

related or nonsafety-related. If the requirements of Part 21 are found

to be applicable, the system or equipment is reported. Mr. Museler stated

that in his opinion, LILCO's and industry's approach, which includes an

evaluation of the effect on safety by nonsafety-related structures,

systems and components, would not be improved by the imposition of the

vague Denton definition. Tr. 21,063-64 (Museler).
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J-738. LILCO witness Dawe testified that the term "important to

safety" as used in 10 C.F.R. S 50.59(a)(2) is interpreted by LILCO to be

" safety related" but that this interpretation does not mean that LILC0

does not consider whether modifications to nonsafety-related components

should be reported if it could affect a safety-related function as a

result of the modification. On the contrary, Mr. Dawe testified that

LILCO's interpretation does consider whether a modification to a

nonsafety-related component could affect a safety-related function as

a result of that modification. Mr. Dawe testified that using LILCO's

interpretation, a S 50.59 review must be done on every plant modifica-

tion, whether safety-related or nonsafety-related, to determine whether

there is an unreviewed safety question involved. Tr. 21,136 (Dawe).

J-739. LILCO witness Dawe testified that an analysis to determine

the applicability of the reporting requirements of S 50.59 does not

,

begin from a predetermined notion that the answer is dictated by whether

something is safety-related or not safety-related. Every plant modifica-

tion must be analyzed or evaluated under S 50.59. The evaluation tells

you whether a modification should be reported before the modification

-is made or after, but the modification is reported one way or the other.

Tr. 21,146-47 (Dawe).

J-740. 10 C.F.R. S 50.49 addresses the environmental qualification

of electric equipment important to safety for nuclear power plants. The

scope of this regulation, in Section 50.49(b)(2), includes nonsafety-

related electric equip.nent whose failure under postulated environmental

L
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conditions could prevent satisfactory accomplishment of the safety

functions specified in 10 C.F.R. Part 100, Appendix A. 10 C.F.R. 6 50.49,

10 C.F.R. Part 100, Appendix A. LILC0 witness Dawe testified that Section

50.49, issued in early 1983, was a recent regulatory change. Prior to

that time, the regulatory requirement on environmental qualification was

found in GDC-4. GDC-4 is stated in terms of equipment "important to

safety" and, to Mr. Dawe's knowledge, had been consistently construed

both by industry and the NRC to apply only to safety-related equipment.

Mr. Dawe believes the new regulation, 10 C.F.R. S 50.49, is the first

instance of a differentiation between "important to safety" and " safety

related" in the regulations. The rule was developed in rulemaking, but

Mr. Dawe also testified that in his view, it would not assist in defining

the term "important to safety" wherever else it appears in the regula-

tions because Section 50.49 is specific in its context for its purposes.

He also noted that the rule would achieve the same result if the term

"important to safety" did not even appear in the rule. Tr. 21,060,

21,094-96, 21,152-56, 21,163 (Dawe). Mr. Pollock contrasted the approach

of Section 50.49 with the definitions contained in the Denton memorandum

and expressed his view that definitional specificity similar to that in

Section 50.49 would be needed for the term "important to safety" to be

intelligibly applied in the varying contexts of other regulations. -Tr.

21,097-98 (Pollock).

J-741. In his affidavit, Mr. Conran states that it was not clear

to him at the time of his previous tetimony, but is now, that LILCO's

stated position regarding the safety classification term "important to

I
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safety" is more than a terminology difference. Mr. Conran now believes

that there is a conceptual difference as well, and stated that "LILCO

truly does not understand what is required minimally for safety by NRC

under the regulations, i.e., what is considered necessary and sufficient

to provide reasonable assurance of no undue risk to the health and safety

of this public in the operation of the Shoreham plant. Conran, ff. Tr.

20,401, at 28 (emphasis in original). In Mr. Conran's view, LILCO has

"a fundamentally different way of thinking about the degree of importance

to safety" than the Staff and other utilities. Tr. 20,778 (Conran). His

primary concern is whether LILCO will accord proper safety significance

to nonsafety-related items during operation of the plant, as distinguished

from design and construction. Tr. 20,674-75 (Conran); see Tr. 20,513-14

(Conran).

J-742. Mr. Conran stated that he reached his conclusion regarding

LILCO's conceptual difference with the Staff based on the following:

a) opportunity to consider longer and review more thoroughly the

original testimony of LILCO's witnesses on Contention 78;

b) his involvement in the review of recent proposals made by LILCO

to the Staff for resolving differences left outstanding at the end of

the earlier hearing on Contention 7B, particularly regarding nonsafety-

related QA;

I

!
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c) " synergistic consideration" of these two items. Conran Affidavit,'

f f. Tr. 20,401, at 29; Tr. 20,454-55, 20,457, 20,460, 20,570-72 (Conran).

J-743. Mr. Conran stated that between the spring of 1982 and February

1983, there did not appear to have been significant substantive effort by

LILC0 to develop or promote mutual understanding with the Staff on what

had been called " language differences." Conran Affidavit, ff. Tr. 20,401,

at 30; Tr. 20,555-56, 20,571 (Conran). Mr. Conran also stated that his

review of the testimony of LILCO's witnesses caused him to recognize that

they

invariably couched their responses in a way that acknowledged
some safety relevance to the specific examples provided by
counsel of things "Important to Safety, but not Safety-Related,"
but carefully avoided acknowledgement or recognition that such
items had enough safety relevance or importance to number them
among that category of things required minimally for safety
by the regulations.

Conran Affidavit, ff. Tr. 20,401, at 30 (emphasis in original). .

Mr. Conran's concern arises basically out of LILCO's refusal to agree

that nonsafety-related structures, systems and components are covered

by regulation, particularly GDC-1. Tr. 20,482 (Conran).

J-744. Mr. Conran believes that LILCO should be required to develop

and demonstrate the requisite understanding of what is minimally required

for safety in the operation of Shoreham by preparing a listing of Shore-

ham's important to safety structures, systems, and components. Conran,

|
ff. Tr.- 20,401, at 32-33.
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J-745. Mr. Conran also suggests that the scope of the audit review

conducted by the Staff be expanded to examine more examples in order to

determine whether Shoreham is designed and constructed in compliance with

regulatory requirements. Tr. 20,438, 20,450-51, 20,519-20, 20,672-73

(Conran). Contrary to the County's proposed finding S78:26, Mr. Conran

did not recommend that the Shoreham application "should be re-reviewed."

Rather, Mr. Conran testified that he "would be inclined to expand the

scope of my audit ..." (Tr. 20,438 (Conran)) and would give the Shoreham

application a "more thorough review" than it has been given (Tr. 20,451

(Conran)). It is the County that wants that application re-reviewed.

Goldsmith et al. , ff. Tr. 20,903, at 41-42.

J-746. The Staff's position as reflected in testimony given pre-

viously by Staff witnesses in this proceeding on the subject of safety

classification did not change as a result of Mr. Conran's affidavit or
%

for any other reason. Mattson et al. , ff. Tr. 20,810, at 8-9.

J-747. The Staff is satisfied that LILCO understands what is min-

imally required for safety. Mattson et al., ff.'Tr. 20,810, at 10. LILCO

has satisfied the deterministic criteria embodied in the Staff's Standard

Review Plan, other regulatory guidance documents, and appropriate industry

standards and practices. In addition, the Applicant has described to the

Staff its organization to address facility operation as well as its pro-

grams to conduct and audit plant activities including its preventive and

corrective maintenance program, its procurement and storage programs, as

well as its design change control program. The evidence of proper design'

. - - - . . , ..
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and construction, coupled with LILCO's programs for operating the facility,

demonstrates that LILC0 understands what is minimally required to operate

the facility without undue risk to the health and safety of the public.

Mattson et al., ff. Tr. 20,810, at 10-11.

J-748. It does not necessarily follow from LILCO's resistance to

adopting a definition of a regulatory term other than the one it believes

to be appropriate that LILCO does not understand what is minimally required

for safety under the regulations. Mr. Conran conceded that one can ascribe

tremendous safety significance to a particular structure, system, or com-

ponent and still deny that it is covered by a particular regulatory phrase

such as "important to safety." Tr. 20,477 (Conran).

J-749. LILCO management testified that LILCO does not disagree with

the philosophy underlying the Staff's definition of "important to safety."

Tr. 21,050, 21,053 (Pollock). Rather, LILCO has a problem with the words

of the definition in that LILC0 perceives a lack of specificity which

makes it difficult to establish auditable procedures for compliance. Tr.

21,053-54, 21,067, 21,070, 21,130, 21,130 (Pollock). LILCO believes that

it is fully implementing the intent of the broader definition of "important

to safety" in its programs. Tr. 21,097, 21,151 (Pollock). LILCO does

not, by contesting the meaning of "important to safety," intend to say

that. it believes that what it calls nonsafety-related items require no

attention because of a lack of safety significance. Tr. 21,161 (Museler).
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J-750. The testimony of LILC0 witnesses cited by Mr. Conran as one'

source of his concern about LILCO's understanding (Tr. 5425-49) does not

support Mr. Conran's conclusion that LILCO does not adequately acknowledge

or recognize the safety significance of important to safety items in the

plant. See Conran, ff. Tr. 20,401, at 30; Tr. 20,464-65 (Conran). To

the contrary, that testimony affirms that LILCO's understanding of safety

goes beyond the mere performance of the critical safety functions of
,

Appendix A to Part 100. It also represents an affirmation of LILCO's

belief that it is in compliance with GDC-1 even under a broader construc-

tion of the term "important to safety" than it used in designing and

constructing the plant.57

J-751. A listing of nonsafety-related plant items which are

"important to safety" is not necessary to demonstrate an understanding

of what is minimally required for safety nor would it demonstrate such

an understanding. Mattson et al., ff. Tr. 20,810,- at 11.

s70uring this testimony, the Board expressed its preliminary concern
that the questions being posed resulted in a tautology which would not
assist the record. See Tr. 5434-36, 5442-45, 20,472 (Brenner). The
same point was later made by Mr. Conran. Tr. 20,457-59, 20,489-90,
20,613 (Conran). While it is clear that the exchange at Tr. 5425-5449
does not.directly assist in the resolution of the ultimate issues
involved in this contention, it is useful nevertheless. As stated above,

the testimony affirms that LILCO's understanding of safety goes beyond
the mere performance of the critical safety functions of Appendix A to
Part 100. Moreover, it represents a sworn statement that LILC0 believes
it meets the requirements of GDC-1 even under a broader construction of
"important to safety" than LILCO has used. This is significant in that

it negates the possible inference that LILC0 has used a narrower con-'

struction of "important to safety" because the narrower construction
permitted LILCO to do something which.GDC-1 would not permit if it
applied to a broader set of structures, systems and components. See
also Tr. 21,084-85 (Dawe).

L
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J-752. Mr. Conran himself admitted that he never thought the con-

struction of a list was really necessary to understand the concept of

"important to safety." Rather, others had suggested to him that it might

be helpful. Tr. 20,660, 20,669-70 (Conran).

J-753. Mr. Conran also suggested that the give and take of meetings

and discussions between the Staff and the utility could also enable one to

determine whether there was really a mutual understanding as to what is

required for safety. Tr. 20,477, 20,662 (Conran). Precisely such discus-

sions have been conducted by LILCO and the Staff and on the evidentiary

record of this proceeding. The Staff is satisfied with LILCO's demon-

strated understanding on that basis (see Mattson et al. , ff. Tr. 20,810,

-at 10-13). The Board is satisfied as well.

.

J-754. A list of nonsafety-related items that are important to

safety could probably be generated from a program such as the preventive-

maintenance program for the plant. Tr. 20,843 (Vollmer). Indeed, LILCO

management testified that it has such a list. Tr. 21,134 (Pollock).

J-755. The Staff does not believe that review of an "important to

safety" list is a way to improve safety. Tr. 20,840 (Mattson). Over-

emphasis on a list can cause one to fail to do more than rely on that

list. If the list is not adequate for whatever reason, serious problems

may result. The recent Salem breaker failure event is an example of

such a situation. Tr. 20,843 (Mattson). What is important is not the

list but the system or process for identifying the important attributes
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of a structure, system, or component and the mechanism for assuring

that those attributes are preserved through the life of the plant.

Tr. 20,840-41 (Vollmer); Tr. 20,844 (Mattson).

J-756. The generation of a list and the review of it is not a

particularly important ingredient in the regulatory process, at least

not sufficiently important to justify allocating resources to it.

Tr. 20,843 (Vollmer).

J-757. Contrary to Mr. Conran's suggestion, it is not necessary

to expand the audit review conducted by the Staff and to look at more

examples to determine whether LILCO properly treated structures, systems,

and components important to safety. Tr. 20,860-61 (Mattson).

J-758. The Staff's review in accordance with the Standard Review

Plan has turned up no evidence that a substantive difference exists

between LILC0 and the Staff on the treatment to be accorded equipment

important to safety. 'Mattson et al., ff. Tr. 20,810, at 10.

J-759. While Mr. Conran has reservations about the effectiveness

of the review process for Shoreham because of the conceptual difference

he perceives, the question whether Shoreham meets GDC-1 for the past is

a matter Mr. Conran preferred to leave to the expert reviewers. Tr.

20,448-50; 20,430; 20,481; 20,524 (Conran). He suggested that the

way to evaluate compliance with GDC-1 is to look at examples with the

u
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appropriate experts and come to a conclusion as to the appropriateness

of what has been done. Tr. 20,500 (Conran).

J-760. Mr. Conran's use of the qualifier "perhaps" in his af fidavit

discussion of the backstop provided by the existence and use of regulatory

guidance documents meant only that he is unable to verify the operation

of this back'stop at Shoreham. Tr. 20,430 (Conran). The Staff's expert

reviewers have done so and maintain that Shoreham's compliance is satis-

factory. Tr. 20,430 (Conran). Insofar as he has knowledge of the quality

standards and quality assurance applied by LILC0 to nonsafety-related

plant items, Mr. Conran knows of no examples where LILCO has not applied

proper quality standards and quality assurance measures or has deviated

from regulatory requirements. Tr. 20,436, 20,509, 20,523, 20,526 (Conran).

Mr. Conran did have a concern, however, about whether SAI applied proper

emphasis in the PRA on complete and thorough treatment of effects of non-

Isafety equipment failure. Tr. 20,707 (Conran).

J-761. Mr. Conran believes that the FSAR commitments provided by

LILCO are a tautology since LILCO only promises to accord to nonsafety-

related items in the future and the safety significance accorded them in

the past. Tr. 20,617 (Conran). The County's witnesses agree. Goldsmith

et al . , f f. Tr. 20,905, at 26-28, 38. This position ignores the lengthy

review and the ample evidentiary record compiled in this proceeding which

demonstrate the adequacy of what has been done at Shoreham in the design

and construction phase. Mattson et al. , f f. Tr. 20,810, at 10. Burns,

et al. , f f. Tr. 4346, at 41; Tr. 20,822 (Rossi), Speis et al. , ff.

_
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Tr. 6357 at 9; Tr. 20,414-15 (Conran). When taken in the context of this

review and hearing process, the FSAR commitment has substantial meaning

and content and is not tautological.

5). Conran Testimony

J-762. At the time of his original testimony, Mr. Conran stated that

he did not believe any substantive difference existed between the Staff

and LILCO due to the difference in the use of the term "important to

safety." Conran f f. Tr. 20,401, at 28. He also testified during the

original SC/ SOC 7B litigation that LILCO did understand what is required

for safety. Tr. 7749 (Conran). In an affidavit dated February 9, 1983,

however, Mr. Conran changed his testimony, concluding that LILCO's failure

to use the term important to safety as defined in the Denton memorandum

indicated that there was a defect in LILCO's "true understanding of what

is really required minimally to protect public health and safety."

Conran, ff. Tr. 20,401, at 31. During cross-examination Mr. Conran

explained that this meant that LILCO did not acknowledge that nonsafety-

related equipment was covered by the NRC's regulations. He did not mean

that LILCO had failed to meet any specific requirement or Staff guidance.

See e.2., Tr. 20,619-20 (Conran). Indeed, Mr. Conran conceded that a

fairer statement of his concern is that he is not sure whether LILCO

accords nonsafety-related structure, systems and components the appro-

priate safety significance. Tr. 20,674 (Conran).

i
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1

J-763. Mr. Conran stated in his Affidavit that he no longer believes
1..

that LILCO and the Staff are near a " meeting of minds" regarding the mean-

j ing of the fundamental concept of "important to safety." He considers

i that concept to be the heart of the safety classification issue. Conran
|.
! Affidavit, ff. Tr. 20,401, at 29. SS&Cs that are important to safety,

l
l including those that are not in the safety-related subset, are covered by

! the NRC's regulations. Tr. 20,456, 20,663, 20,773 (Conran). Mr. Conran
!

! states that because LILCO believes the term "important to safety" as used

| in the NRC regulations applied only to safety-related eqt.ipment, LILCO

does not recognize the existence of regulatory requirements covering the

set of equipment that is important to safety but not safety-related.
i
! Tr. 20,454, 20,456, 20,525 (Conran). LILCO stated, however that NRC

regulations do, in a number of instances, apply to nonsafety-related,

equipment. Tr. 21,139-40 (Dawe, Pollock). Thus, Mr. Conran believes

there is a substantive defect (as opposed to a differing use of language),

in LILCO's understanding of what is required a a minimum to protect public

health and safety Tr. 20,525, 20,722 (Conran); Conran Affidavit, ff.

Tr. 20,401, at 31. He has no specific knowledge to demonstrate that

LILC0 has failed to treat properly any' structures, systems, and components

of Shoreham. Tr. 20,434-36; 20,481, 20,509 (Conran).

J-764. In Mr. Conran's opinion, there is a. marked difference in

safety philosophy and understanding of what is minimally necessary to

operate a plant with no undue risk to the public health and safety depend-

ing on what a utility recognizes as the minimum set of requirements

applicable to the plant. Tr. 20,514 (Conran). He was unable to provide

_.
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any evidence that LILCO has treated nonsafety-related SSEC improperly.

Tr. 20,514, 20,520, 20,434, 20,499 (Conran). Contrary to Mr. Conran,

the Staff has concluded that there is no evidence that LILCO's legal

interpretation has had to date any practical adverse impact on Shoreham.

Tr. 20,833 (Rossi), 20,834 (Mattson); Tr. 4422-23, 4472-73 (Dawe);

Tr. 7815 (Spels et al.), Tr. 6958-61 (Conran); Mattson et al., ff.

Tr. 20,810 at 10; Tr. 20,834, 20,859 (Mattson).

J-765. In Mr. - Conran's opinion, there is a possibility LILC0's

operating philosophy of safety is different from that of the NRC.

.Tr. 20,461 (Conran). The NRC believes that certain SS&Cs considered'by
~

LILC0 to be nonsafety'-related are important enough to safety to be

addressed'.in its regulations'. Mr. Conran believes that LILCO denies

that fact. Tr. 20,456-57, 20,543 (Conran). LILC0 does not.

Tr. 21,139-40 (Dawe, Pollock).

J-766. Mr. Conran acknowledged that, in the past, there has been

confusion about the meaning of the terms "important to safety," " safety

related,"-and "nonsafety'related," both within the NRC and among

licensees. Tr. 20,484 (Conran). The Denton Memorandum was drafted in

order'to address and to resolve this confusion. -Tr. 20,506 (Conran);

Tr. 20,835, 20,853 (Mattson). LILCO witnesses, however, believe the

.LILCO usage is that which has been used throughout the industry in the

past. Tr. 4419-23, 4470 (Dawe); Burns e_t al. , f f. Tr. 4346, at 51-55.

Both GE'and S&W apply only two categories, safety-related and nonsafety-

related. Tr. 4457-58 (Robare); Tr. 4418-23 (Dawe).
;

J
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J-767. Mr. Mattson described the Denton Memorandum as an attempt

to address the need, identified after TMI, "to clarify . that there. .

is equipment beyond the reach of safety-related, safety grade that

requires consideration of its importance to safety." He stated,

further, that "[T]he Denton Memorandum was issued to clarify the need

for licensees to pay attention to this equipment." Tr. 20,857, 20,858

(Mattson).

J-768. Mr. Conran stated that, not having reviewed other SARs, he

was not aware that other applicants or licensees use the term "important

to safety" as LILCO does, but that Mr. Haass related to him that others

used the term much like LILCO does in a language sense. rie was not

aware of any other applicant or licensee who differs so fundamentally

with the Staff on what the concept of "important to safety" means, or on

the relationship between safety-related and important to safety SS&Cs.

Tr. 20,485-86 (Conran). Nor was Mr. Conran aware of any utility other

than LILCO that denies that there are regulations for nonsafety-related

equipment. Tr. 20,504-05 (Conran).sa However, LILCO does recognize the

existence of such regulations. Tr. 21,139-40 (Dawe, Pollock).

58Mr. Conran prepared and circulated a Differing Professional Opinion,
dated March 31, 1983, in which he made recommendations to the NRC
management concerning both systems interaction and safety classifica-
tion. Tr. 20,725-26 (Conran). In his Differing Professional Opinion,
Mr. Conran recommended that the NRC act promptly to determine whether
there is cor9on understanding of the safety classification concepts
involved in the terms " safety related" and "important to safety,"
f rrespective of the language-type ditferences that may exist or persist
n the usage of those terms by individuals. Tr. 20,646 (Conran).

|
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J-769. Staff witness Mattson testified that at least one other

licensee -- Metropolitan Edison -- has been more willing than LILCO to

accept the Denton definition. Metropolitan Edison adopted the Denton

definitions, as required by the Staff. Tr. 20,833 (Mattson).

J-770. While Mr. Mattson did state that at least one licensee,

Metropolitan Edison, has adopted the definition of the Denton Memorandum,

Tr. 20,833 (Mattson), significantly, no other example was provided.

Therefore, no inference that more such licensees exist is warranted,

particularly in light of (i) the likely fact that Metropolitan Edison

only recently adopted the Denton definition because it had not used it 1

in the past, see Tr. 20,833 (Mattson), (ii) the testimony by Mr. Mattson

that the definition was "new," Tr. 20,853 (Mattson), (iii) the testimony

by NRC Staff I&E witnesses that they did not use the term, Tr. 17,362,

17,471(Hig6 ins),and(iv)theLILC0testimonythatothersinthe

industry interpret the term as do LILCO and its contractors (which have

built other plants). Tr. 4419-23, 4470 (Dawe); Burns et al. , ff. Tr.

4346, at 51-55. Tr. 4457-58 (Robare); Tr. 4418-23 (Dawe); Tr. 21,082

(Dawe, Museler).

J-771. The Staff's response to its understandirg of LILCO's
,

feeling that it is unfairly being " picked on" by the Staff's insistence

that it adopt the Denton definition acknowledging this is a new defini-

tion, was stated by Dr. Mattson:
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The Denton Memorandum . is meant to.be followed.

as Staff practice and you have to start somewhere.

Tr. 20,853 (Mattson).

a). Design and Construction

J-772. The purpose of safety classification is to assure that appro-

priate quality standards are applied to all structures, systems, and com-
_

ponents (SS&Cs) in the plant that the agency believes are important enough

to safety to be covered-by the NRC regulations. Tr. 20,433 (Conran).

J-773. Mr. Conran explained that " quality standards" for SS&Cs were

the actual detailed specifications of what the materials should be, or-

that the system should meet the single failure criterion. Tr. 20,439-40,
'

e

20,442 (Conran). He contrasted quality standards with " quality assurance

measures," which he defined as whatever system of administrative controls

and record keeping is put into place to assure.that the component meets

those requirements or those specifications in the first place,- and are

maintained throughout operation. Tr. 20,439-40 (Conran). Quality stan-

dards are found in -the NRC's regulations and/or regulatory guidance.

Some examples of quality standards provided by Mr. Conran-include ASME

~ Section III, Regulatory Guides 1.26 and 1.29, the material specific' tionsa

'
in ANSI B.31.1, and IEEE-279. Tr. 20,441,-20,443-44 (Conran). Quality

. standards applicable to SS&Cs important to safety are found in the detaileG

l

1

1
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guidance given in the Standard Review Plan (SRP) and the regulatory guides.

Tr. 20,503, 20,523 (Conran).

J-774. In its prefiled supplemental testimony, the Staff stated

its belief that during the design and construction of Shoreham, LILCO

satisfied the deterministic criteria embodied in the SRP and other

regulatory guidance documents. Mattson et al . , f f. Tr. 20,810, at 10.

That opinion was based on (a) the Staff review of the Shoreham FSAR in

accordance with the SRP, and (b) testimony at the original hearing on

Contention 78 regarding certain specific systems. From its audit review

of the FSAR the Staff concluded: "[T]here has been no evidence that a

substantive difference exists between the Staff and Applicant on the

[ design and construction] treatment to be accorded equipment important

to safety." From listening to the 7B testimony the Staff concluded:

"The Staff does not believe that a substantive difference exists between ~

the Staff and Applicant on the [ design and construction] treatment to be

accorded these specific systems [used as examples for classification

methodology during the testimony]." Mattson et al., ff.-Tr. 20,810,

at 10.

J-775. . While acknowledging the Staff's position stated above,

Mr..Conran testified that LILCO's conceptual' difference with the Staff

leads him to harbor some reservation about the effectiveness of the

Staff's review process as applied to the Shoreham plant. Tr. 20,448,

20,450-51 (Conran). He did admit that expert reviewers who have gone

through that process have come to the conclusions that have not been

_- .. - _-___
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traversed on the record, at least as far as he knew, no reviewer in-

tended to change his testimony the way he did. Tr. 20,448-49 (Conran).

J-776. A portior,of the Staff's original testimony on Contention

73 described the Staff's process for reviewing nuclear power plant operat-

ing license applications. Speis et al., ff. Tr. 6357, at 4-9. That test-

imony was prepared by Mr. Conran in conjunction with other members of the

Staff's panel, including Messrs. Rossi and Haass. Tr. 20,406-407 (Conran).

Mr. Conran noted, however, that the description of the Staff's review pro-

cess contained in that testimony would be true for any applicant that uses

the language in the way that the Staff does. Tr. 20,408-09 (Conran).

J-777. 10 C.F.R. 6 50.59 requires prior approval by the NRC of

changes in plant equipment or procedures which involve an unreviewed

safety question. Section 50.59(a)(2) states, in part, that a change

shall be deemed to involve an unreviewed safety question if it may in-

crease the probability of the occurrence, or the consequences, of a mal *

function of equipment important to safety previously evaluat's4 in the

safety analysis report. LILCO witnesses stated that it is LILCO's posi-

tion that the term "important to safety" as used in Section 50.59(a)(2)

is limited to safety-related equipment. Every change must be evaluated

by LILCO to see if an unreviewed safety question exists. Tr. 21,136-37,

21,146-47 (Dawe).

J-778. Mr. Conran testified that in the construction and design l

I
'

,
phase the very detailed SRP and Regulatory Guide information can perhaps

___ . _ _.
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provide a " safety net" or " backstop" to mitigate the serious misunderstand-

ings regarding Staff's (and the regulations) safety classification terms.

Conran Affidavit, ff. Tr. 20,401, at 32.

J-779. Mr. Conran would be inclined to expand the scope of his

audit of Shoreham by reviewing SS&Cs that the Staff would not ordinarily

have included in its audit. Mr. Conran distinguished this expanded re-

view from the discussion of specific examples that took place on the

original Contention 78 record. In his view, the items reviewed in the
~

normal Staff audit of Shoreham, plus the examples discussed in the re-

cord, together may not constitute a sample of sufficient size to justify

a decision that there is reasonable assurance of compliance with the

regulations in all areas, including those not reviewed. Tr. 20,438-39,

20,449-51 (Conran). Staff witnesses familiar with the NRC review process

do not believe any additional review is needed. Tr. 20,859-61 (Mattson).

J-780. The Staff witness noted that if there was a difference in

equipment classification that went undetected when you thought it was a

semantics problem, then you might see a difference in the performance of'

the nonsafety-related equipment. He added that there are no codifica-

tions (of such differences in performance) against operating experience

against which you can compare such performance. See Tr. 20,836-37

(Mattson).

J-781. Mr. Conran was not aware of any specific examples of

| Shoreham SS&Cs important to safety but not safety-related, which had not
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received proper treatment during design and construction. Tr. 20,436,

20,509-10 (Conran). However, Mr. Conran explained that one would not

expect that' examples of such noncompliance with the regulations would be

identified as such during the Staff review. He explained that a Staff

reviewer would express a concern regarding a particular SS&C by saying

to LILCO that the design or information submitted was not adequate for

the Staff to complete its review or for it to license the plant. Tr.

20,516 (Conran). Thus, in Mr. Conran's opinion, " examples" that may have

been identified during the Staff's review would not be recognizable as

such; they would have found expression in the several hundred inquiries

that have gone from the Staff to LILCO. Mr. Conran has not been able to

determine that the number of Staff inquiries to LILCO during the Staff

review has been " extraordinary." Tr. 20,515-16, 20,526-27, 20,538-39

(Conran). Staff witnesses testified that LILCO's interpretation of the

regulations had had no practical effect on Shoreham, Tr. 20,833 (Rossi)

20,834 (Mattson); Tr. 7815 (Speis et al.); Tr. 6958-61 (Conran): Mattson

et _al . , f f. Tr. 20,810, at .10; Tr. 20,859 (Mattson).

~

J-782. Mr. Conran also stated that the Staff's review may hase been

inadequate because, for those items not actually~ reviewed, the Staff

relied upon LILCO's sworn assurances that the plant meets the Staff's

requirements. In Mr. Conran'c opinion the Staff cannot rely on those

assurances, because LILCO does not recognize the existence of require-

ments for SS&Cs important to safety but not safety-related. Tr. 20,503-04,

20,477-78, 20,565-66, 20,601 (Conran).

1

,

.]



-755-

J-783. For example, during the prior testimony on Contention 78,

the Staff acknowledged that it had originally erroneously approved LILCO's

commitments ~in Section 3.'1 of the FSAR related to GDC 1 due to its mis-

understanding of the terminology used in the LILCO commitment. Goldsmith

g al., ff. Tr. 20,903, at'28. However, the content and format of

Table 3.2.1-1 for Shoreham is consistent with other licensing applica-

tions and is.at least as detailed as that provided for currently licensed

plants. Speis et al., ff. Tr. 6357, at 13. Mr. Conran stated that to

the extent that there might be some design defect that would slip through

the audit review process, that is the residual concern. Tr. 20,519-20,

'20,521-22 (Conran).

.

J-784. The County witnesses state that incorrect' usage of terms

can influence the Staff's review of FSAR commitments. They recommended
,

that.LILCO should promptly correct all usages of the terms-"important'to-

,

~

safety" and " safety related" in the Shoreham FSAR in accordance'with the-

Staff's definitions. The Staff should then evaluate the changes in LILCO's

commitments to confirm that all the Shoreham design, construction, and

operation commitments are in accordance with.NRC safety requirements.

' Goldsmith g al. , f f. Tr. 20,903, at 28-29.

Finally,.Mr. C'nran testified that LILCO's all'eged-compli-,J-785. - o

ance with design and-constEuction requirements does not alleviate his

morebasicconcernaboutLILCO's'cbeeptofwhatisminimallynecessary
,.f'-

*'? " ' ' for safe operation of.'Shoreham. Mr. Conran acknowledged that LILCO's-

L estimony indicates that LILCO has attributed some safety significance to-t

L



-756-

some SS&Cs that are not safety-related. In his opinion, however, the

LILC0 testimony does not indicate that those items are regarded by LILCO

as minimally required for safety. Tr. 20,464-65'(Conran). He also noted

that it is impossible to determine what safety significance LILCO has

attributed to a particular SS&C which is important to safety, but not

safety-related. Tr. 20,465 (Conran).

J-786. Mr. Conran stated that even if it could be determined that

LILCO has applied to a particular SS&C those quality standards commensur-

ate with the safety significance attributed to the SS&C by the Staff,

that fact would not indicate how much safety significance LILCO attri-

butes to that component. It would.only demonstrate that LILCO has met

the Staff's requirements. Tr. 20,465, 20,467 (Conran). This concerns

Mr. Conran because during the next 20 or 30 years of operation the way.

LILCO thinks about safety will determine how the plant is' operated, not-

the way the Staff thinks about it. Tr. 20,551-52 (Conran). See also

Tr. 20,848-49, 20,872-73 (Mattson).

J-787. In Mr. Conran's opinion, LILCO's compliance with a part-

icular regulatory requirement does not consitute an acknowledgment that

that regulation extends to nonsafety-related SS&Cs. In other words, an

applicant's statement that it has met the Staff's expectations or require-

ments under the regulations, is not the same as an acknowledgment that .

|

the regulations require'the applicant to do so. Tr. 20,549 (Conran); )

see also Tr. 20,775 (Conran). Thus, Mr. Conran testified that LILCO might

have complied with certain of the Staff's requirements not because LILCO

- ____ _ _
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i

believes such compliance is either required by regulation or necessary

. for safety, but rather because LILC0 needs a license. Tr. 20,549, 20,551,

' 20,780 (Conran).
1
:
i
i
!. J-788. With respect to the County's proposed findings on this

. matter, LILCO asserts that they repeat, several times in different ways,

the theme that LILCO has not demonstrated a knowledge of what is minimally +

i.
required for safety. The County finds: (i) that the Staff cannot rely

-on LILCO's assurances during review because LILCO does not recognize
i

" requirements" for items important to safety but not safety-related, SC

j Proposed Finding S7B:29, (ii) that because of this, design defects may

have slipped through the Staff review, SC Proposed Finding 57B:30,

(iii) that the safety significance attributed to this class of. features

by LILCO cannot be determined, SC Proposed Findings S7B:31, :32, :33, and'

(iv) that one cannot predict how LILCO will operate in the future,'SC4

Proposed Finding S78:33, since LILCO may have, in fact, satisfied Staff
;

requirements only to get a license, not because it was required by

regulations or necessary for safety, SC Proposed Finding S7B:34. These ,

,

findings and their logic are fatally flawed in several ways, though'-

;

; primarily because they are incomplete reflections of the record. The
;-

findings fail to acknowledge that Mr; Conran's statement that LILCO does.
.

t

not acknowledge requirements only means he believes LILCO does not agree-

that certain regulations apply to nonsafety-related items, e.g., Tr.
!

[ 20,542-44 (Conran). In' fact, Mr. Conran concedes that the regulations

do not provide express requirements for the class he calls important to'

| . safety but not safety-related, but rather he relies on Staff guidance

.

i

r
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documents for the " requirements" even though he concedes they are not

regulations. Tr. 20,512, 20,542 (Conran), see, e.2., Tr. 20,489 (Conran).

As to the possibility that design defects could slip through the Staff

review, the County fails to indicate that expert Staff witnesses have
-

testified they have reasonable assurance this is not the case, Tr. 20,520

(Conran), and that Mr. Conran knows of no example of Staff guidance not

met by LILCO. Tr. 20,523 (Conran). This is significant as Mr. Conran

stated that everything which is covered under the NRC regulations as

important to safety also has been addressed in Staff guidance documents.

Tr.'20,733 (Conran). The discussions of the assignment and quantification

of safety significance also ignore the facts-of the record. Mr. Conran's

testimony indicates that he believes LILCO has not attributed proper

safety significance to'nonsafety-related equipment only because of LILCO's

interpretation of the regulations. He believes that if LILCO does not

agree these features are covered by those regulations that use.the term

important to safety, LILCO cannot be attributing sufficient safety signi-
'l

ficance. But Mr.'Conran himself provides no quantification of safety

significance except to say the regulations apply, e.g., Tr. 20,465-67,-

20,775 (Conran). It is in light offthese opinions that Mr. Conran'postu-

lates'without any basis in fact that LILC0 may have met Staff requirements

only.to get a license, giving him concern for future operation. SC

Proposed Findings S78:33 :34. 'Mr. Conran fails to' separate LILCO's
~

interpretation of the regulations from its demonstrated understanding

of what is required for safe construction and operation of the plant.
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J-789. Mr. Conran had not reviewed the quality assurance testimony

(Tr. 20,802 (Conran)), and did not review, in any meaningful sense, any of

the LILCO procedures that relate to the procurement of nonsafety-related.

He didn't have serious concerns about the nonsafety QA program, although

he did not intend to minimize the concerns that others have in that area.

Tr. 20,770 (Conran). Staff QA experts have concluded that Shoreham's QA

program for nonsafety-related items complies with the Staff's interpreta-

tion of GDC 1. Tr. 6074-78, 7909-10 (Haass, Conran), 7850 (Speis), 7124

(Haass).

J-790. The County witnesses testified that a quality assurance

program for nonsafety-related SS&Cs should be documented. Tr. 21,022,

21,027 (Hubbard). LILCO QA programs are documented. Tr. 21,070-73

(McCaffrey, Pollock).

J-791. The County witnesses believe that LILC0 should identify

components which are important to safety and identify the safety signi-

ficance and quality assurance activities applied. Goldsmith et al., ff.

Tr. 20,903, at 24, 39. The future safety significance of equipment and

associated software will be based upon the FSAR, the technical specifica-

tions and the emergency operating procedures. This "fix" as umes that

the safety significance thus accorded is correct. The County witnesses

do not agree that such an assumption can or should be made. Goldsmith

et al . , f f. Tr. 20,903, at 38-39. LILCO did apply adequate quality

assurance measures to all SS&C at Shoreham. Burns et al., ff. Tr. 4346,

E
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at 27, 41, 53; Tr. 4956-57, 5429-30 (Dawe), Tr. 4441 (Robare, Dawe),

Tr. 4440 (Dawe). Mattson et al., ff. Tr. 20,810, at 10-12.

J-792., Mr. Hubbard would take as given certain things: first, it

should be a documented program; second, there should be a-list of equip-

ment to which the program applies; and, third, for each item on the list

he would make some decision of how much of the 18 criteria in Appendix B

to. apply. Tr. 21,022 (Hubbard).

J-793. Mr. Conran thinks the Staff knows, to the degree it has to

know, whether applicants applied quality assurance commensurate with the

degree of importance to safety. Therefore, the Staff must accept assur-

ances from applicants that they comply with the intent of GDC 1, and the

Staff just doesn't think it's important enough to go look ~in that area.

It's going to use its resources in the higher payoff way. Tr. 20,767-68

(Conran). In Mr. Conran's opinion, in the absence of an explicit state-

ment that the applicant does not interpret "important to safety" in the

way the Staff does, it is reasonable for the Staff to presume because it

has that commitment that the applicant intends to apply standards commen-

surate with the importance to safety of a particular SS&C. Tr. 20,770

(Conran).

J-794. Mr. Conran, the Staff and the County witnesses agreed that~

the effect of LILCO's refusal to adopt the Denton definition of important

to. safety will be with respect to the future operation of Shoreham.

|

.



?

-761-*

i .

Tr. 20,834 (Mattson); Tr. 20,434, 20,522, 20,774 (Conran); Goldsmith et

al., ff. Tr. 20,903, at 38-40.

J-795. Mr. Conran explained that unlike the extensive Staff review

which occurs during design and construction, during operation there is

little in the regulations or in the Staff's procedures, that would act

effectively as a safety net or backstop to mitigate LILCO's serious under-

standings regarding Staff's safety classification terms. Conran Affidavit,

ff. Tr. 20,401, at 32; Tr. 20,434 (Conran). Mr. Conran also noted that

the test for licensing is not that LILC0 g y operate the plant safely.

It's that you have reasonable assurance that's going to happen and he

thinks that requires something other than speculation about LILCO's

understanding of the level of importance of safety. Tr. 20,555 (Conran).

J-796. Mr. Mattson pointed out that it had been necessary to apply

substantial resources to extensive discussion and consideration of

examples, in order for the Staff to conclude that, despite LILCO's con-

struction of the term "important to safety," LILCO had properly applied

quality standards in the design and construction phase. He stated that

'because such resources will not be applied in the future, you need more

to guard against that kind of confusion. If LILCO accepted the Denton

definitions, there would be no need to go through the exercise of deter-

mining-whether what LILCO said they did during operations is in fact

equivalent to what the Staff requires. Tr. 20,855-56 (Mattson). See

also Tr. 20,872-73 (Mattson). Nevertheless, you would still have the

same problem (as with any licensee) with respect to knowing whether or
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not the safety significance accorded in LILCO's judgment was correct in

the Staff's view. Tr. 20,857-58 (Mattson).

J-797. All parties agreed that the difference in safety classifica-

tion terminology used by LILCO and the Staff would lead to confusion be-

tween LILCO and the Staff during operation of Shoreham. Tr. 20,835-36,

20,852-53 (Mattson); 21,127 (Pollock); Goldsmith et al., ff. Tr. 20,903,

at 29. Although LlLCO witnesses testified that the confusion would not

affect plant safety, (Tr. 21,129 (Pollock)), the Staff, the County, and

Mr. Conran believe that it could. Conran Affidavit, ff. Tr. 20,401, at

31-32; Tr. 20,434-35 (Conran); Tr. 20,852-53 (Mattson); Goldsmith et al.,

f f. Tr. 20,903, at 29. LILCO pointed out, however, that even if it used

the term "important to safety" in a different way i.e. the same way the

Staff does there would be confusion in communications, although that

would not have an effect on the safety of the operation of the Shoreham

pl an t.. Tr. 21,128 (Dawe); Tr. 21,129 (Pollock). This is because LILCO

believes that until the meaning of the Denton memorandum is clarified

by rule making it cannot develop a procedure for auditing against the

present approach to the utilization of the term. Tr. 21,127-29 (Pollock).

J-798. The Staff witnesses stated that LILCO's failure to acknow-

ledge and adopt the Denton terminology could result in a lower standard

of performance during. operation of Shoreham. Tr. 20,835 (Mattson).

Mr. Mattson stated that, once in operation, LILCO will have to take many

actions involving nonsafety-related equipment that is important to safety.

He testified that if those actions are not performed properly, the plant's
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safety and operability performance will be poor. Poor performance will

be reflected in events that may affect safety. Tr. 20,852 (Mattson).

Mr. Mattson also stated that a utility's performance will be better if

future regulators and future operators are able to communicate with each

other without confusion. Tr. 20,835-36, 20,853 (Mattson).

J-799. The Staff witnesses testified that they would expect LILCO's

position on safety classification to affect LILCO's performance during

operation with respect to compliance with NRC reporting requirements,

treatment of nonsafety related equipment including both maintenance and

surveillance, and cooperation and mutual understanding with NRC inspectors.
,

Tr. 20,836-37, 20,852-54, 20,872-73 (Mattson).

J-800. Witnesses for the Staff and the County and Mr. Conran agreed

that Shoreham should not be licensed unless LILC0 agrees to accept and

adopt the Staff's definitions of safety classification tern.. Tr. 20,833,-

I

20,849, 20,850-51 (Mattson); Goldsmith et al., ff. Tr. 20,903, at 28;
,

Tr. 20,613 (Conran).

J-801. Both Mr. Conran and the County witnesses testified, how-
,

ever, that the imposition'nf definitions upon LILC0 by the Board would

not be sufficient to all' eate their concerns about LILCO's fundamental

understanding of what is required minimally for safety. They stated that

LILCO should also be required to' demonstrate its understanding. Tr.

20,547, 20,555, 20,659, (Conran); Goldsmith et al., ff. 1r. 20,903, at

38-40; Conran Affidavit, ff. Tr. 20,401, at 31-32.

I
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J-802. Had LILCO acceded to the Denton definitions in July 1982,

Mr. Conran's concerns regarding the design, construction, and operation

of Shoreham would have been dispelled because he would have believed that

the differences between the Staff and LILCO had been' limited to a langu-

age difference. Tr. 20,483 (Conran).

J-803. Subsequent to the original 78 hearing, Mr. Conran parti-

cipated in negotiations between the Staff and LII.C0 which were intended

to resolve the differences. Conran Affidavit, ff. Tr. 20,401, at 29. In

his opinion the proposals put forth by LILCO during those negotiations

said nothing new. LILCO proposed to commit to interpret "important to

safety" in the future exactly the way LILC0 had in the past; that is, to

accord nonsafety-related items the degree of safety importance that had

been accorded them in the past. Tr. 20,571 (Conran). LILCO's steadfast

refusal to change its position by adopting the definitions has increased

Mr. Conran's concern, and therefore he would no longer be satisfied by a

mere agreement by LILCO to do so. Tr. 20,483, 20,555, 20,613 (Conran).

J-804. The County witnesses also testified that the Board's correc-

tion of LILCO's improper use of the term "important to safety" would not

remedy the potential deficiencies in classification and QA/QC implementa-

tion resulting from LILCO's improper usage of the classification terminology

during the design and construction phase. Goldsmith et al. , f f. Tr. 20,903,

at 24-25. The County witnesses noted that if LILCO were not ordered to

adopt the Staff's terminology LILCO would continue to use (during operations)

I

t.
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its own terminology rather than that required by the NRC Staff. Goldsmith

et al. , f f. Tr. 20,903, at 25.

J-805. Focusing just on GDC 1 compliance, the Board questioned

whether the Staff would know anything more about a licensee who adopted

the Denton definitions than the Staff does about LILCO, given the vague

nature of the GDC 1 requirement that appropriate QA be applied commensurate
I

with the importance of the safety functions to be performed by an SS&C.
^

'Mr. Conran stated that if a licensee adopted the Denton definitions, the

Staff would know that the licensee considered particular SS&Cs (those in

the important to safety category) to be important enough to be covered

under the NRC's regulations. Tr. 20,494-95, 20,497, 20,501 (Conran). He

considers that fact to constitute an important communication between the

Staff and that 1icensee which would justify the Staff's bellef that the

licensee's fundamental understanding and safety philosophy was not

markedly different from that of the Staff. He contrasted this situation

with that present at Shoreham, where the Staff has received the opposite

communication from LILCO. Tr. 20,501, 20,766-68, 20,772 (Conran).

J-806. Mr. Conran and the County witnesses testified that as a

condition of licensing, LILCO should be required to develop a list of

SS&Cs at Shoreham that are important to safety, as a means of developing

and demonstrating the requisite understanding of what is required

minimally for safety in the operation of Shoreham. Conran Affidavit,

f f. Tr. 20,401, at 32; Goldsmith g al. , f f. Tr. 20,903, at 40.
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J-807. Both Mr. Conran and the Staff testified that all SS&Cs

important to safety are addressed in the SRP and in the regulatory guides.

1 Tr. 20,667, 20,773 (Conran); Tr. 20,854 (Mattson). The County witnesses

agreed that in terms of design requirements, the majority of SS&Cs impor-

tant to safety are covered in the SRP. Tr. 21,026 (Hubbard).
;

J-808. SS&Cs which are important to safety but not safety-related
,

include those SS&Cs which contribute to safety by providing margin,

Tr. 20,456 (Conran)'and reasonable assurances, Tr. 20,663 (Conran). One

measure of the importance to safety of an SS&C is the function that it

plays in the operation of the plant in all phases. Tr. 20,478, 20,665-66

(Conran). Other considerations involved in determining the importance to

safety of a particular SS&C are: its overall function and how it may

interact with a lot of different components, including its potential inter-

action with other items both spatially and when the human element is taken

into account (Minor); whether the failure of that piece of_ equipment could

cause an effect outside the Chapter 15 analysis; and, whether the reliability

of a ~ piece of equipment contributes to safety by not initiating transients

and accidents (Conran). Tr. 20,479-80 (Conran); Tr. 21,011-12, 21,017

(Minor). -

J-809. Mr. Conran stated that as a general matter, he had long

considered a list of SS&Cs important to safety to be unnecessary.

However, he has now concluded that a list would be a useful means of

summarizing the information currently spread throughout four volumes of

the SRP, and of explaining what the term "important to safety" means.

|

,
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Tr. 20,660, 20,662, 20,668-69 (Conran). See also Tr. 20,606 (Conran).

He compared a list of SS&Cs important to safety to Regulatory Guide 1.29,

which is a function-oriented LWR generic listing of safety-related plant

features. Tr. 20,606 (Conran). Just as Regulatory Guide 1.29 contains
,

no information which is not also in the SRP and regulatory guidance

documents, a list of SS&Cs important to safety would simply present

existing information in a more convenient format. The list of items

important to safety might be several times longer than Regulatory Guide

1.29, since safety-related SS&Cs constitute a subset of important to

safety SS&Cs. Tr. 20,606, 20,661, 20,756-57 (Conran).
.

J-810. In Mr. Conran's view, preparing a list of SS&Cs important

to safety would not require very much effort because the NRC deals with

the items contained on such a list in every licensing application.

Tr. 20,756-57 (Conran). Mr. Conran pointed out that the only difficult

part of the process would be the review and approval of a list by Staff

members and by the ACRS. In Mr. Conran's opinion, however, if the NRC

were to apply the necessary attention and resources to such a project, it

could be completed within a couple of months. Tr. 20,756 (Conran). The

Staff testified that it s not in a position to accurately estimate the

im.'act of adopting the definitions of the Denton Memorandum. Tr. 20,871-72,

20,876 (Mattson).

J-811. Mr. Conran stated his belief that the creation of a list

would.not require backfitting of currently licensed facilities unless

somehow in the course of a licensing review somebody had missed something.
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Tr. 20,757-58 (Conran). The question of issue date of guidance documents

versus the issue date of a plant's license was not addressed.

|

J-812. For the Shoreham plant, Mr. Conran and the County testified'

that a list of SS&Cs important to safety would be not merely useful, but
,

necessary. Conran Affidavit, ff. Tr. 20,401, at 32; Goldsmith gt al.,

ff. Tr. 20,903, at 39-40. They testified that LILCO should be required

to produce a list in order to demonstrate its understanding of the safety

concepts that underlie the NRC's regulations. Tr. 20,659,- 20,670, 20,673-

74 (Conran); Goldsmith gt al., ff. Tr. 20,903, at 38-40.

J-813. County consultant Goldsmith testified, however, that he did
.

not know whether a list was appropriate. Tr. 20,957 (Goldsmith). The

Staff and LILCO witnesses agreed that a list of items important to safety

was not required, Mattson gt al., ff. Tr. 20,810, at 11; Tr. 20,660,

20,669-70 (Conran) and that LILCO has demonstrated an understanding of

what is required for safety. Tr. 7064-74 (Haass, Conran, Speis); 7725-26

(Haass, Speis); 7837-38 (Speis); Speis gt al., ff. Tr. 6357, at 9;

Mattson, gt al., ff. Tr. 20,810, at 8-13, Tr. 20,842-43 (Vollmer); Tr.

20,840-44 (Mattson, Vollmer); Staff Exs. 14-15; LILCO Exs. 70-71; Tr.

21,134 (Pollock); Tr. 20,477, 20,662 (Conran).

J-814. The County witnesses testified that a Shoreham list is

essential to ensure that the safety significance and treatment of items

important to safety has been carefully considered and properly imple-

mented by LILCO, particularly in light of LILCO's recalcitrance in
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refusing to accept the application of the term "important to safety" as

used by the Staff. Tr. 21,028 (Minor); Goldsmith et al., ff. Tr. 20,903,

at 38-39, 41.

J-815. County witness Goldsmith disagreed that a Shoreham list was

necessary to ensure that the safety significance and treatment of items

had been considered and implemented at Shoreham. Tr. 20,957-59,

20,966-67 (Goldsmith).

J-816. Mr. Conran stated that the preparation of a list by LILCO

possibly could make a difference in the way LILC0 treats important-to-

safety equipment, with respect to replacement of equipment and compliance

with NRC reporting requirements. Tr. 20,672 (Conran).

J-817. Staff witnesses Mattson, Vollmer, and Rossi testified that

the Staff is satisfied that LILCO understands what is minimally required

for safety and that a listing of nonsafety-related plant items is not

necessary to demonstrate an understanding of what is minimally required

for safety. Moreover, Staff witnesses stated, a mere listing would not

demonstrate such an understanding. Mattson et al., ff. Tr. 20,810, at

10-12. Staff witness Vollmer also testified that the generation of such

a list and the Staff review of it in the abstract is not an important

enough task to warrant expenditure of resources. Tr. 20,842-43 (Vollmer).

J-818. Staff witnesses testified that a list of important to safety

is not what is important. What is important is that the utility has

,

l-
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reflected an understanding of the need to treat equipment commensurate

with its importance to safety by offering a demonstration that preventive

maintenance programs and engineering programs in operation pay attention

to the equipment's importance to safety. Tr. 20,840-44 (Mattson, Vollmer).

The Staff requested that LILCO make such a demonstration, and LILCO did

so in a form and content requested and considered satisfactory by the

Staff. Mattson et al., ff. Tr. 20,810, at 11-12; see Staff Exs. 14-15;

LILCO Exs. 70-71; Tr. 21,134 (Pollock).

J-819. It is the Staff's judgment that the proper design and con-

struction, coupled with LILCO's programs for operating the facility,

demonstrate that LILCO understands what is minimally required to operate

the facility without undue risk to the health and safety of the public.

Mattson et al. , f f. Tr. 20,810, at 11.

J-820. By its commitment, discussed in the following subsection of

these findings, LILCO has agreed to maintain during operation, as a

minimum, the safety significance accorded to nonsafety-related structures,

systems, components and plant computer software in the FSAR, technical

specifications and emergency operating procedures. Under this agreement,

the charters of the Review of Operations Committee, Nuclear Review Board

and Independent Safety Engineering Group will reflect these considerations.
|

| Various programs such as maintenance, design change control, procurement

; and modification programs as well as applicable portions of the Quality
!

Assurance program will assure this commitment is met. The decisions of

the Manager, Quality Assurance will also consider the safety significance

!

_________- - -__
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of this equipment and software given it in the specified documents. LILC0

Ex. 69, ff. Tr. 20,654, LILCO Ex. 70, ff. Tr. 20,654.

i

J-821. NRC witness Vollmer testified that for both safety-related

and nonsafety-related equipment, it is important to have a system or

process for identifying the important attributes of a structure, system

or component and a mechanism to preserve that attribute through the life

of the plant. For items that are important to safety as defined by the

Denton memorandum, such a process is more important than a list. Tr.

20,840-41 (Vollmer). Mr. Vollmer indicated that this process consists of

programs such as the preventive and corrective maintenance program, see

Tr. 20,842 (Vollmer). Dr. Mattson also indicated that, given that the

equipment is proper today, the question becomes one of future mainten-

ance, surveillance, replacement and design changes as well as operating

experience, see Tr. 20,872, 20,874-75 (Mattson).

J-822. In making its list, Mr. Conran and the County witnesses

suggested that LILCO could refer to the draft list of SS&C important to

safety that has been prepared for the NRC by EG&G. Goldsmith et al.,

f f. Tr. 20,903, at 42 n.47; Conran Af fidavit, f f. Tr. 20,401, at 33;

Tr. 20,605-06 (Conran).

J-823. Although the Staff witnesses testified that, in their opin-

ion, a listing of items important to safety was not necessary, they did

not testify that the preparation of such a list would detract from an

applicant's understanding of safety significance. Tr. 20,839 (Mattson).

- _ _ ______- _
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Staff witness Vollmer stated that if an applicant's maintenance process had
|-
| been set up with due consideration of both safety-related and important-

to-safety equipment, one probably could cull out of that process a list

'

of safety-related items and items which are important to safety, but not -

! safety-related, but the generation of such a list and the review of it

in the abstract doesn't seem to be a particularly important ingredient

in the regulatory process; not important enough to put the resources on.

|
Tr. 20,842 (Vollmer).

| b). FSAR' Amendments

J-824. Following a meeting on February 18, 1982, the Staff re-

quested LILCO to respond to the following Staff position: ;

Amend the FSAR to commit for non-safety related structures,
systems, and components to include in the preventive and
corrective maintenance program, the design change control
program, the procedures for procurement of equipment, the
procedures for modifications and removal of equipment from
service, and the QA program, a provision that, as a minimum,
the equipment and associated software shall be accorded the
safety significance given to it in the FSAR, the technical
specifications, and the emergency operating procedures. The
charters and decisions of the Review cf Operations Committee,
the Offsite Nuclear Review Board and the Manager'of Quality
Assurance shall also reflect these considerations.

Letter from Darrell G. Eisenhut to M. S. Pollock, dated February 18,

1983, Staff Ex. 14. When the Staff extracted this commitment from LILCO,

the Staff believed it was with the understanding that LILCO would accept

the Denton definition. Tr. 20,849-50 (Mattson).

- - - _ _ - - _ _
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J-825. In a letter to the Staff dated March 2, 1983, LILC0 formally

agreed to amend the Shorenam FSAR as requested and, in a letter dated

March 8, 1983, LILCO submitted to the Staff three examples of the language

j it intended to incorporate in the proposed FSAR amendments. LILCO Exs. 69
i

and 70. The first proposed FSAR insert simply reiterates the words of

the Staff directive and calls it a " corporate policy." The second insert "

q specifies that maintenance people working on nonsafety-related SS&Cs,
.

| shall, in exercising their judgment on the appropriato measures to be

applied, maintain the safety significa'.ce accorded to that equipment in

the FSAR, technical specifications, and emergency operating procedures.

The third insert states that the QA Manager will consider the safety

significance accorded to nonsafety-related SS&C's and computer software

given to them in the FSAR, technical specifications, and emergency operat-

ing procedures. LILCO Ex. 70; Goldsmith et al. , f f. Tr. 20,903, at 27.

J-826. LILCO's commitment to amend the FSAR does not constitute an
,

agreement to accept and adopt the Denton definitions. Tr. 20,850 (Mattson);

21,046 (Pollock). The Staff witnesses stated in their prefiled testimony

that in their judgment LILCO's commitment to amend its FSAR would demon-
<

strate that LILCO understands the importance of nonsafety-related SS&Cs

(Mattson et al., ff. Tr. 20,810, at 12). In the Staff's view, however,

without a requirement that LILCO accept the Staff's definitions, the

proposed FSAR amendments do not constitute an acceptable basis for licens-

ing Shoreham. Tr. 20,850 (Mattson).

_ _ _ _ _
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J-827. Mr. Conran criticized the FSAR amendments as "one of the

all-time examples of a tautology that I could finagine." Tr. 20,614 ,

(Conran). He pointed out that, in effect, LILCO has done no more than

say: "'We promise to accord to nonsafety-related things the significance

that we have accorded to nonsafety-related things in the [F]SAR';" which,

in Mr. Conran's view, was exactly the problem to begin with. Tr. 20,617

(Conran). See also Tr. 20,571 (Conran).

J-828. The County witnesses agreed with Mr. Conran that the pro-

posed FSAR amendments do not address, much less resolve, the root cause

of the problem (i.e. , the dif ference in terminology and its effect on

classifying and establishing standards of quality for important-to-safety

but not safety-related components). The County witnesses also pointed

out that in requiring LILCO to accord to equipment and associated soft-

ware the " safety significance" given to it by LILCO in the FSAR, the pro-

posed amendments assume that the " safety significance" accorded to that

equipment and software in the FSAR, technical specifications, and emergency

operating procedures is correct. Goldsmith et al. , f f. Tr. 20,903 at 26,

38.

J-829. In addition, the term " safety significance" as used in the

FSAR amendments has not been defined. The County believes it must be

defined if LILCO is to attempt to comply with the Staf f "fix." The

County witnesses testified that determining safety significance should

include analyses of factors such as the effects of the performance or

failure of a component on a safety function or on a support function

._ _ _ _ _ _ -- - -
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(e.2., power distribution, HVAC, service water), and the potential for

misleading the operator, contributing to a distracting event, or causing

a reduction in safety margins. Goldsmith et al., ff. Tr. 20,903, at 38

n.44. Finally, the County witnesses asserted that including the computer

software in the LILCO commitments is meaningless because that software

is not mentioned in the technical' specifications or in the emergency

operating procedures and is given only a functional description in the

FSAR. Goldsmith et al., ff. Tr. 20,903, at 27.

J-830. The Staff witness testified that in addition to accepting

the Denton definitions, LILC0 would have to make sure that acceptance is-

reflected in the plant documents. There has to be some system of record

in the plant and some procedures that require looking at a system of *

record to see what its significance is. Tr. 20,872-75 (Mattson). LILCO

Exs. 69-70.

J-831. The County asserts that because there is no systematic,

clearly documented and well-defined " safety significance" of nonsafety-

related SS&Cs in the FSAR, technical specifications, and emergency

operating procedures, the proposed FSAR amendments, standing alone,

provide no meaningful directions to Shoreham personnel regarding how to

implement those commitments. Goldsmith et al. , f f. Tr. 20,903, at 27-28.

J-832. LILCO witness Pollock noted that LILCO already had the

programs to satisfy its FSAR commitment. Modifications to procedures

will not be a significant item. Tr. 21,051-52, 21,055, 21,151-52

i
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(Pollock); 21,068-71 (Pollock, Rivel10, McCaffrey) Tr. 21,106-07 (Dawe,

McCaffrey); Tr.21,145 (McCaffrey).

J-833. The FSAR amendments do not require LILCO to review the FSAR

to determine the true meaning of the term "important to safety" in every

place that it appears in the FSAR; nor is LILCO required to review the

FSAR to deterr.ine whether the term "important to safety" should be used

in some instances where the term "important to safety related" now is

used. Goldsmith et al. , f f. Tr. 20,903, at 28. The County witnesses

testified that such reviews and FSAR corrections, where appropriate,

should be part of any resolution of the problem. Goldsmith et al., ff.

Tr. 20,903, at 28.

J-834. The County witnesses testified that the ATWS events of

58 underscore theFebruary 22 and 25, 1983 at the Salem nuclear plant

importance of properly assessing the safety significance of components

and providing the necessary level of QA and preventative maintenance at

Shoreham. The scram breakers involved in the Salem events had been con-

sidered safety related; however, the safety significance of attached

trip functions (undervoltage and shunt trip coil) had not been properly

assessed. As a result, the attached trip functions were not identified

as safety-related equipment and did not receive required maintenance.

Their failure to operate properly, which led to the ATWS events, was a

s95ee Board Notification 83-26, dated March 3, 1983. .

1

|-
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direct result of the maintenance deficiency and prevented the operation

of the automatic reactor trip. Goldsmith et al. , f f. Tr. 20,903, at 40.

The Salem licensee had generated a master equipment list (a

computer-based listing of all the equipment in the plant), which flagged

for each item of equipment its safety categorization, its maintenance

requirements, and specifications for replacement parts. However, the

list had been poorly executed in that the scram system was omitted from

the list. In addition, the document was not controlled, and it was not

reviewed by the Staff. Tr. 20,843 (Mattson). So there, somebody made

the mistake of simply relying on a listing as being a way for all the

maintenance personnel and personnel conducting surveillance of operations,

to know what to do by going to the master equipment list. In Dr. Mattson's

view that's too much concentration on a list. It is more important to

understand that the utility will treat equipment commensurate with its
,

importance to safety . . . . than it is to require of the Licensee that

they generate a specific list of all the equipment in the plant so (the

Staff) can review that all the equipment in the plant is there. That's

not the level of detail that the regulatory system gets into. Tr.

20,843-44 (Mattson). In apparent reliance on the poorly prepared and

uncontrolled master equipment list, the scram breaker's shunt relay, which

is important to safety, received no maintenance at all for years, and

when it first failed, it was given ordinary commercial treatment which

proved to be inappropriate. Goldsmith et al. , f f. Tr. 20,903 at 41,

n.46; Tr. 20,843-44 (Mattson).

.
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J-835. In the opinion of the County witnesses, the only means to

ensure that the safety significance and treatment, including maintenance,

of items important to safety has been carefully considered is to specifi-

cally identify - list - these items as a first necessary step in rectifying

! LILCO's classification diffictities. Goldsmith el al. , f f. Tr. 20,903,

at 41.

J-836. Cnunty witnesses testified that to resolve the safety classi-

fication problem and permit a finding that Shoreham is in compliance with

the NRC regulations for design, construction and operations, a review of
P

the Shoreham safety classification and quality program should be performed.

The review should have, at a minimum, the following elements:

1. A review by LILCO of Shoreham SS&C's and their
associated software, and an assessment of their safety
significance.

2. An assessment of whether the safety signficance
accorded in the existing guidance documents (such
as the FSAR and QA Manuals and procedures) is correct.

3. Preparation by LILCO of a list'of SS&Cs at Shoreham
which are important to safety. The list should be
accomplished at the equipment component level.

4. Correction of usage of the terms " safety related"
and "important to safety" in the FSAR.

5. Identification by LILC0 of the QA/QC program-
elements applicable to each item on the IIst of
$5&Cs important to safety, and an assessment of
whether those elements are commensurate with the
identified safety significance.

6. . Completion of the requirements of the "fix"
defined by the NRC Staff.

i
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7. Documentation of the results of the above steps
in the FSAR.

8. Staff review, to be documented in an SER supplement,
to verify compliance with GDC 1.

Goldsmith et al., ff. Tr. 20,903, at 28-29, 42-43.

J-837. LILCO would agree to the use of the term " safety significant"

in place of the term "important to safety" in GDC 1 only if it were under-

stood to require no change in what LILCO has done or plans to do at Shore-

ham. Tr. 21,100-01 (Pollock).

J-838. Mr. Pollock acknowledged that he has difficulty defining

the outside boundaries of the set of equipment important to safety, if

it has any other meaning than safety-related. Tr. 21,143 (Pollock).

J-839. Mr. Pollock stated that he did not know what the conse-

quences would be of LILCO's adoption of the Denton definition of the term

"important to safety." He testified that it was possible that nothing

would be necessary other than some paper work, or that very extensive

work would be necessary. Tr. 21,055 (Pollock).

J-840. LILCO believes it would not be improper for the NRC to re-

quire a utility to define a set of equipment subject to NRC requirements
:

that would be necessary for it to maintain a safe plant. To do that one

would have to know quite specifically what functions, what roles, what

interactions, what relationships the Commission interpreted that to mean

in order to provide the list that the Commission felt it wanted to see.

- - _ _ _ _ _ _ _ - _ _ .
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LILCO has a program that is addressing every piece of equipment in the

plant. Tr. 21,134 (Pollock). Tr. 21,123 (Dawe).

J-841. LILC0 witnesses testified that they believe NRC inspectors

have a legal right to inspect in every part of a nuclear facility. Tr.

21,137-38 (Pollock). However, Mr. Pollock stated that LILCO could chal-

lenge a finding or violation if it had a serious difference of opinion

and it is not specifically covered by the regulations. Tr. 21,137

(Pollock). When asked if the basis for challenging a violation would be

any different if the equipment involved were safety-related equipment as

opposed to other equipment, Mr. Pollock stated: "on a very legal sense

basis we would be dealing on a different set of ground rules within the

safety-related area, specifically covered by regulation. In a nonsafety-

related area, it is not." Tr. 21,141 (Pollock).

J-842. Mr. Conran's principal concern about the lack of agreement

in the definition of the term "important to safety" involved the poten-

tial impact on the operation of the plant. Conran, ff. Tr. 20,401, at

32; Tr. 20,448, 20,514 (Conran). With respect to the design and construc-

tion of Shoreham, Mr. Conran generally conceded that the plant most likely

was constructed in compliance with regulations. Tr. 20,514, 20,520 (Conran).

J-843. Mr. Conran could not identify a single example of a nonsafety-

related structure, system or component at Shoreham that did not receive

the appropriate quality assurance or quality standards during construction.

Tr. 20,434-36, 20,401, 20,509 (Conran). He also could not give an example
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of a regulatory guide that Shoreham does not meet. Tr. 20,523 (Conran).

Mr. Conran testified that even given the differences in understanding of

the definition, as he perceived them, it was likely that Shoreham was

designed and constructed in accordance with the requirements and regula-

tory guidance. Tr. 20,434 (Conran). Mr. Conran's use of the work "per-

haps" in his affidavit, where he stated that the "SRP and Regulatory Guide

information can perhaps provide a "' safety net' or ' backstop', to mitigate

misunderstandings," Conran, ff. Tr. 20,401, at 32, principally reflects

his lack of detailed knowledge of the review process. Tr. 20,430-31

(Conran). He did, however, indicate that additional review might be appro-

priate to confirm that no substantive differences exist. Tr. 20,437-38

(Conran). But Mr. Conran admitted he was not an expert Staff reviewer,

Tr. 20,430 (Conran), and was not familiar with many details of the SRP.

E.2., Tr. 20,467 (Conran). Thus, he does not have a strong basis for

concluding that additional review is needed. In addition, it is unclear

how this review would be any different-than the review of nonsafety-

related equipment conducted during the licensing proceeding. When asked

whether the review would be the same sort of review, Mr. Conran stated:

!

.

Now, not necessarily scenarios. Looking at
additional parts of the plant and verifying by
actual review and give and take with the [ licensee]
that the quality standards that were meant to apply
-to that part of the plant actually were met,
actually complied with.

Tr. 20,438-39 (Conran).

_ _ _ _ _ _ - _ _ _ _ _ _ - .
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J-844. In addition to Mr. Conran's suggestion that further review

be undertaken, the County has urged a complete safety classification re-

view. Goldsmith et al. , ff. Tr. 20,903, at 41-42. The Staff, however,

testified that they have found no instances in which LILCO has not accorded

the appropriate quality standards or attributes to nonsafety-related

equipment. The Staff also testified that the review done on the record

is precisely the type of review Mr. Conran seems to be advocating and the

type of review the Staff, if requested to do so by the Board, would direct,

but that any additional review of nonsafety-related structures, systems

and components would not be worth the small benefit that might be gained.

In Mr. Mattson's view, there is sufficient evidence to reach the findings-

needed to license Shoreham. Tr. 20,859-61 (Mattson). No re-review of

the Shoreham application is needed as a result of the different usages

of the term important to safety. 'Tr. 7121-23 (Rossi, Hodges, Haass,

Kirkwood).
,

J-845. Mr. Conran stated that'he was not concerned that LILCO used

a different definition of important to safety than the Staff. The lan--

guage difference has not been a problem in the past with other licensees.4

i

His real concern is that LILCO does not acknowledge that there are certain

requirements _under the regulations for nonsafety related structures,

systems and components. Tr. 20,453-54, 20,456 (Conran). Mr. Conran be-

.lieves the difference in terminology. represents a difference,in safety

philosophy.. Tr. 20,455, 20,460 (Conran).-

,
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J-846. According to Mr. Conran, the difference in safety philosophy

means that LILCO did not attach enough safety significance to a structure,

system,'or component to concede that it was within the scope of the regu-

lations. Tr. 20,464-65 (Conran). But Mr. Conran was unable to show how

this asserted failure to accord adequate safety significance would have

any impact on the design, construction or operation of the plant. For

example, when asked whether the safety significance of the turbine bypass

could be determined by reviewing the quality standards applied to it,

Mr. Conran stated:

That would tell you whether or not you had met
requirements. That would not tell me how much
safety significance you attributed to that
component.

Tr. 20,465 (Conran). He was then asked whether the Staff writes down

how much safety significance should be attributed to the turbine bypass

and he testified:

4

They [NRC] tell-the public and the world that the
turbine bypass has enough safety significance that

g we cover.[it] under our regulations.

-Id. Yet when asked whether any regulation dealt specifically with what

[ . should be done to a turbine bypass, he'did not know of any. Tr. 20,466

(Conran).

f
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J-847. In Mr. Conran's view, a licensee could provide a very high

level of quality for a component and still not think it was necessary for

safety. The licensee could be doing it just to meet the requirements for

a license. Tr. 20,470 (Conran). Mr. Conran is bothered because a licen-

see might not concede something is covered by the regulations, regardless

of whether all appropriate measures have been applied. Tr. 20,476-77

(Conran).

J-848. Despite Mr. Conran's insistence that there is an important

difference between utilities that accept the Staff's definition and those

which do not, he provided no basis for concluding any actual difference

existed. With respect to quality assurance, he conceded that the Staff

would not have any different information about what a licensee meant by

'' appropriate quality assurance" whether or not that licensee accepted the

Denton definitions. Tr. 20,499 (Conran). With respect to quality stan-

dards, Mr. Conran felt the Staff would know more about utilities that did

accept the Denton definitions. He reasoned that the Staff does have qua-

lity standards guidance for structures, systems and com onents important-

to safety, that the Staff would know they are being applied and that the

Staff would know they were being applied because they were important enough

to be required by regulation. Tr. 20,501 (Conran). But since the quality

standards guidance Mr. Conran referred to consisted of the standard review

plans and the regulatory guides and LILCO was, in fact, reviewed to that

guidance, there does not appear to be any substantive difference between

utilities that adopt the Denton definition and.those that do not. Tr.

20,503 (Conran). Mr. Conran stated that he is concerned that given LILCO's

|
.
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lack of commitment to GDC 1 as the Staff understands it, the NRC Staff

audit review process might not pick up any differences in approach. Tr.

20,503 (Conran). Mr. Conran agreed, however, that the same criticism is

applicable to the review of utilities that accept the definition, though

he did place significance on the fact that these utilities had committed

to meet NRC requirements. Tr. 20,503, 20,519-20 (Conran). Mr. Conran

failed to note that LILC0 has committed to Regulatory Guide 1.70 and

other regulatory guides and was reviewed to the SRP. See, e.g., LILC0

Ex. 11 (FSAR), Appendix 3B; Mattson et al., ff. Tr. 20,810, at 10.

J-849. When asked a series of questions concerning hypothetical

Applicant A that accepted the Denton memorandum definitions and LILC0

that did not, the answers were the same. See Tr. 20,769-75 (Conran).

The only difference Mr. Conran could identify was that Applicant A would

concede certain actions are done because they are required by the regula-

tion, whereas LILCO would take the same actions without that acknowledg-

ment. Tr. 20,778 (Conran). To illustrate his concern, Mr. Conran used as

an example a piece of important-to-safety equipment that had to be replaced

during operations. He believes that LILCO might not properly assess its

safety significance and, therefore, might not use an adequate replacement.

Tr. 20,777 (Conran). Mr. Conran, however, failed to realize that LILCO

has committed to replace all equipment with equipment that is equal to or

better than the original. The installation and testing of these replace-

ments also must be equivalent to the original requirements. LILCO Ex. 11

(FSAR), at 9 17.2.4; 9 17.2.10; 9 17.2.11; Tr. 13,059-60, 15,027 (Muller);

LILCO Ex. 21, at 218-19, 222-23; 226-28, 230; LILCO Ex. 21, Attachment 46,
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at 2; Tr. 13,062-65 (Muller, Youngling); Tr. 15,022-25 (Youngling); LILCO

Ex. 21, Attachment 49, at 1; Tr. 15,019-20 (Muller).

J-850. In attempting to describe the difference between a plant

that accepted the Staff definition of GDC 1 and LILCO, Mr. Conran agreed

that GDC 1 contained no objective requirements, Tr. 20,512 (Conran). He

also agreed that acknowledging that GDC 1 covers any particular nonsafety-

related piece of equipment does not, by itself, result in the application

of any specific quality standard. Tr. 20,545-46 (Conran). The Staff's

guidance documents, which, according -to Mr. Conran, derive their authority

from GDC 1, do specify specific requirements and so, in a sense, they are

requirements under the regulations. Mr. Conran believes LILCO does not

acknowledge that the guidance derives from the regulations. Therefore,

he believes this would affect LILCO's safety philosophy and, consequently,

the safe operation of the plant. Tr. 20,512-13 (Conran).

J-851. -Mr. Conran's only basis for concluding that LILCO may not

operate Shoreham safely is LILCO's failure to concede that structures,

systems and components important to safety, as defined by the Staff, are

explicitly covered by the NRC's regulations. Tr. 20,524-25 (Conran).

But to Mr. Conran's knowledge, this difference in so-called " safety phi-

losophy" has not resulted in any difference in performance. Tr. 20,526

-(Conran).

~J-852. Even though Mr. Conran has expressed concern regarding the

operation of Shoreham, he testified that he was not concerned about the

. _
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substance of LILCO's proposal for nonsafety-related quality assurance

for operations. Tr. 20,574, 20,770 (Conran). The nature of Mr. Conran's

concern is, again, LILCO's failure to concede that certain items fall

within the NRC's regulations. In testifying concerning LILCO's commit-

ments (see LILCO Exs. 69 and 70), his very preliminary view was that he
~

would like to see LILCO commit to accord nonsafety-related equipment the

" minimum safety significance given to them by the Staff as evidenced by

'the Staff view that they are covered under the regulations.'"

Tr. 20,656 (Conran).

J-853. In Mr. Conran's view, a system, structur'e or component

should be classified as important to safety if, for some undefined and

unknown reason or scenario in the future, it might be needed for some

unknown purpose. Tr. 20,666 (Conran). But as Mr. Minor, a Suffolk

County witness whose prefiled testimony largely supported Mr.' Conran,

testified, one needs to know, among other things, the function of

equipment in order to determine its classification and the quality

standards to be applied. Tr. 21,012 (Minor).

J-854. Though Mr. Conran criticized LILCO for not recognizir.g the

proper safety significance of nonsafety-related equipment, he did not

know how other_ utilities determined the safety: significance of nonsafety-

related equipment. Tr. 20,676 (Conran). Mr. Conran did qualify his

answer by saying that "no other utility _gave me an indication that they

'did not-regard it.with a certain minimum level of significance." I_d .

This clarification is meaningless since Mr. Conran had already-testified
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that he did not know one way or another whether other utilities agreed

with LILCO. EA , Tr. 20,622 (Conran).

J-855. The only explanation Mr. Conran could offer for the complete

lack of evidence of any negative effect on LILCO's performance to date

because of LILCO's so-called " safety philosophy" was that LILCO might

only be taking actions simply to get a license. Tr. 20,780 (Conran).

This statement is inconsistent with other evidence that LILCO has gone

beyond requirements in many areas. Burns et al., ff. Tr. 4346, at 120;

Tr. 6455-58 (Thadani). See n , Board Findings Section K-7 (additional

-QA programs at Shoreham) and Section K-11 (Torrey Pines).

J-856. The Conran affidavit (ff. Tr. 20,401) expresses Mr. Conran's

present view that the Staff's program for resolution of A-17 has declined

to such an extent that he no longer believes that it is currently adequate

to provide a basis for the " justification for operation" conclusion re-

quired under North Anna. Conran, ff. Tr. 20,401, at 2, 10-12; Tr. 20,696

(Conran). He believes that reasonable progress is a necessary element of

the North Anna finding. Tr. 20,698-99 (Conran). Without progress toward

resolution of A-17, Mr. Conran could not conclude that there was reason-

able assurance that Shoreham could be operated with no undue risk to pub-

lic health and safety. Tr. 20,718, 20,781 (Conran).

J-857. Mr. Conran's affidavit discusses at some length the bases

for his change in position in terms of the history of the Staff's systems

interaction efforts, events of recent months and his estimation of the

l

1
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schedule on which action toward resolution can proceed. Conran, ff.

Tr. 20,401, at 3-12. He makes a particular point that the occurrence of

unanticipated interactions, if permitted to happen often enough for long

enough can make the likelihood of a serious accident unacceptably high.

Conran, ff. Tr. 20,401, at 6; see Tr. 20,788 (Conran). He concludes that

a requirement should be imposed by the Staff at this time for limited

systems interaction analyses by licensees and operating license applicants.

Id. at 12. The testimony of Suffolk County's witnesses is in fundamental

agreement with Mr. Conran on these matters. Goldsmith, et al., ff.

Tr. 20,903, at 1-22.

J-858. Mr. Conran's affidavit was precipitated by the cumulative

effect of: (1) the loss of the separate near term operating license

(NTOL) pilot plant option; (2) the delay in availability of data from

systems interaction studies undertaken at Diablo Canyon and Indian Point;

and (3) the lack of any serious indication by Staff management that some

other measures would be taken to offset these losses, such as the

initiation of limited system interaction studies by all NTOL applicants.

Conran, ff. Tr. 20,401, at 10-12, 19-22; Tr. 30,716-17 (Conran).

J-859. Mr. Conran's concern was with the weight that the Board might

give to the adequacy of the Staff's program in arriving at a finding that

Shoreham could be licensed for operation despite the pendency of A-17.

Tr. 20,688 (Conran).

__
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J-860. Mr. Conran would not go so far as to say that, because of the

concern about A-17, no plant should be licensed and existing plants should

be shut down. Tr. 20,688 (Conran).

J-861. Mr. Conran acknowledged that LILC0 had given "rather exten-

sive consideration" to potential systems interactions at Shoreham. Tr.

20'686, 20,782-84 (Conran).,

J-862. In Mr. Conran's view, this consideration of systems inter-

action by LILCO specifically for Shoreham would provide an adequate basis

for licensing Shoreham under North Anna if the safety classification issue

of LILCO's refusal to use the term "important to safety" as the Staff

uses it could be resolved. Tr. 20,687, 20,782-84, 20,787 (Conran). This

residual concern was that LILCO, because of its different understanding

of the importance of nonsafety-related items,' might have a different judg-

ment as to the safety significance aof interactions identified in its _ vari-

ous systems idteraction studies. Tr. 20,705'(Conran). This was referred

to by Mr. Conran as a " synergistic" concern. Conran, ff. Tr. 20,401, lat

26-27;.Tr. 20,686 (Conran).

4

J-863. In the one Shoreham systems interaction _ analysis that Mr.

Conran had examined, the high energy line-break study,~LILCO had addressed

nonsafety-related as well as safety-related equipment. -Tr. 20,701-02

T(Conran).

E
L=
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J-864. Mr. Conran also questioned the Staff's present schedule, and

suggested that resolution of A-17 "is still 2-3 years off without signifi-

cant reordering of priorities and reconstitution of the . . . program . .

." Conran, ff. Tr. 20,401, at 10..

J-865. The Staff's position as reflected in the earlier Staff

testimony on A-17 and systems interaction has not changed as a result of

Mr. Conran's affidavit or for any other reason. Mattson et al., ff.
.

Tr. 20,801, at 3. That position concludes: (1) that the Staff's current

licensing requirements provide reasonable assurance of no undue risk to

.public health and safety from potential adverse systems interactions;

_(2) the A-17 task is confirmatory-in nature; (3) the Staff's A-17 program

is progressing toward resolution; (4) Shoreham may be licensed for opera-

tion despite the pendency of A-17; and (5) no plant specific systems.

interaction analyses (other than those now required by regulation of

' Staff practice) are or should be required until completion of the Staff's

program determines whether they are necessary and justified. Mattson et'

al., ff. Tr. 20,810, at 3-4.

J-866. The ju'dgment made by the Staff for Shoreham that it can

operate safely _pending resolution of A-17 is not tied to the schedule for

resolution of A-17. Rather the basis for this judgment.is provided by

'the present reviews that'are conducted in accordance with the guidance
~

e

given in the Standard Review Plan. It is based on what has been done
.

rather.than what will be done in the future. Tr. 20,878-79 (Coffman).
,

! -

[.
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Mr. Coffman is the Staff member responsible for management of the Staff's

program for resolution of A-17. Mattson et al. , f f. Tr. 30,810, at 3.

J-867. The schedule for resolution of A-17 is not critical in reach-

ing reasonable assurance for Shoreham. The actions taken by the Commis-

sion in terms of new requirements have most likely taken care of many

systems interaction issues. Tr. 20,867-68 (Thadani). Standard Review

Plan requirements have already increased in areas where one might expect

interactions of some significance; Staff management testified that cur-

rent criteria would identify most, if not all, of the significant inter-

actions related to safety. Tr. 20,862-63 (Thadani); see Tr. 20,917

(Goldsmith). Indeed, the Staff is not aware of any major interactions

that are not already considered under the regulations. Tr. 20,830

(Thadani); but see Tr. 20,788 (Conran) (concern about operating experience).

J-868. The nature of the particular issue should be factored into

the North Anna determination. With formal unresolved safety issues as

broad as A-17 (which says in essence, "go look".throughout plants for

interactions), changes in requirements and equipment are made over time

which address the underlying concern. As a result of this process of the

improvement of plants and requirements over time, the safety issue is

addressed incrementally; it is easier in the case of issues to make the

North Anna finding that the plant can operate without undue risk to the

public health and safety because intervening changes have ameliorated the

problem. Tr. 20,863-65 (Mattson); Tr. 20,879 (Thadani). The County

agreed that A-17 is looking for undetected problems as opposed to an
.
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activity to find a solution to an identified problem. Tr. 20,972

(Goldsmith), 20,879-80 (Thadani).

J-869. Moreover, there has been progress in the Staff's program for

resolving A-17. Mattson et al., ff. Tr. 20,810, at 4. By October 1984,

the Staff expects to complete a review of various systems interaction

studies, assess the efficiency of the methodologies used in these studies,

and to make a decision on the need for any requirement for plant-specific

systems interaction analyses. This expectation is based on the following

schedule:

1) Initiate Staff Methodology Comparison Study on Indian Point

Unit 3 in April 1983;

2) Receive PASNY Methodology results in August 1983;

3) Receive results of Staff Study'on Indian Point Unit 3 in

July 1984;

4) Develop Safety Significance of Identified Interactions in

July 1984;

5). Develop Basis for new licensing requirements, if any, as a

result of the A-17 program in October 1984. Mattson et al.,

ff. Tr. 20,810, at 7.

..
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J-870. Even with respect to events over the last six months, which

was the time frame focused on by Mr. Conran's affidavit, Mr. Thadani

expressed his judgment that there has been sufficient progress during

that time period to indicate that the Staff is moving toward resolution

of A-17. Tr. 20,814 (Thadani).

J-871. Progress in the program to date has provided no indication

that present review procedures and criteria do not provide reasonable

assurance that the effects of potential systems interactions on plant

safety will be within the effects on plant safety previously evaluated

(i.e., within the design basis envelope). Mattson, et al., ff. Tr.

20,801, at 5.

J-872. The Staff judgment is that A-17 will be resolved within a

time frame such that there will not be undue risk to the public from

operation of Shoreham in the interim. Tr. 20,877 (Thadani); see Tr.

20,913 (Goldsmith) (Iow probability of systems interaction events); but

see Tr. 20,788 (Conran) (concern about operating experience). Even if

five years elapsed without resolution, the judgment of no undue risk for

Shoreham would be valid. Tr. 20,878 (Thadani).

J-873. In addition to the adequacy of existing regulatory require-

ments to support the required North Anna finding for Shoreham, LILCO has
,

gone beyond Staff requirements for systems interaction analysis in several

areas, including the probabilistic risk assessment done for Shoreham.

-Tr. 20,869 (Thadani). The Shoreham PRA, even though it did not include
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external initiators, will identify some of the major interactions. Tr.

20,869 (Thadani); Tr. 20,975-76 (Goldsmith).

J-874. The systems interaction analyses done by LILCO for Shoreham

are likely to be sufficient even after the Staff is done with its A-17

program. Tr. 20,877 (Thadani).

J-875. The Staff does not share the " synergistic" concern expressed

by Mr. Conran relating the safety classification issue to the systems

interaction issue. Tr. 20,828-29 (Thadani). Systems interaction studies

are conducted independent of classification. Tr. 20,828 (Thadani); Tr.

20,927 (Goldsmith).

J-876. Additional plant-specific systems interaction studies are

not necessary to provide reasonable assurance of public health and safety

as a predicate to licensing Shoreham. Systems interaction studies are

very expensive (even limited ones would cost over $500,000 each). The

Staff's program to resolve the A-17 issue is now at the stage where the

next step is an application of the known and documented methods. The

application of these methods will provide a basis to answer the questions

of the efficiency of a specific methodology: 1) to discover unforeseen

intersystems dependencies within the plant, 2) to rank-order such system

dependencies that are safety significant, and 3) to establish the resource

efficiency from a safety-significance basis. Mattson et al., ff. Tr.

20,801, at 5-6, 14.

I

L
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J-877. No plant-specific systems interaction analyses (other than

those now required by regulation or by Staff practice) are or should be

required until completion of the Staff's program determines whether they

are necessary and justified. Mattson et al., ff. Tr. 20,810, at 4; Tr.

20,831 (Thadani).

J-878. Shoreham may be licensed for operation despite the pendency

of unresolved safety issue A-17. Mattson et al., ff. Tr. 20,810, at 4;

Tr. 20,831-32 (Mattson).
,

4. QUESTION c.

Have LILCO and the Staff Determined Which Sequences of Accidents

Should be Considered Within the Design Basis of the Plant?

a). Requirements for Determination of Which Accident Sequences
Should Be Considered Within the Design Basis of the Plant

J-879. To ensure that the proper systems, structures, and compo-

nents are classified is safety-related, an applicant conducts analyses

of specific " anticipated operational occurrences" and " accidents" in

Chapter 15 of its Final Safety Analysis Report (FSAR). Staff review

procedures for these " design basis" analyses are delineated in Chap-

ter 15 of the Standard Review Plan. Speis et al., ff. Tr. 6357, at 15-16.

,

|
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J-880. The design basis analyses are utilized to demonstrate that

plant trip and/or safety system equipment actuation o cars with sufficient

capability and on a time frame such that the consequences are within

specified, acceptable limits. Conservative initial plant conditions, core

physics parameters, equipment availability and instrumentation setpoints

are assumed. Conservative core parameters (such as heat fluxes, tempera-

tures, pressures, and flows) are also assumed. Among the specific set of

" anticipated operational occurrences" and " accidents" analyzed are the

limiting events resulting from both mechanistic and non-mechanistic equip-

ment and system failures. The conservative bounding analyses performed

are used to deinonstrate that the potential consequences to the health and

safety of the public are within acceptable limits for a wide range of

postulated events even though specific actual events might not follow

the same assumptions made in the analyses. Speis et al., ff. Tr. 6357,
'

at 16.

J-881. The analyses performed are used to demonstrate that the

potential consequences to the health and safety of the public are within

acceptable limits (i.e., offsite exposures are less than the guideline

exposures of 10 C.F.R. Part 100) when only safety-related equipment and

systems are used to mitigate the consequences of the postulated events.

Speis et al., ff. Tr. 6357, at 16-17.

J-882. The Chapter 15 design basis analyses do not include all

possible accident sequences. It is not possible to analyze or even define

all possible accident sequences for any nuclear power plant. However,

9

- , . . , _ , _,- , . - ,
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the transients and accidents analyzed are representative of classes of

events that have been judged to be of significant severity and sufficient

likelihood to require consideration. The methods of analysis and the

acceptance criteria are conservative, acting as bounding representations

of actual or expected conditions. Speis e al. , ff. Tr. 6357, at 17-18.

The analyses include some multiple failure sequences, including some

independent multiple failures. Tr. 1720-22 (Minor).

J-883. Design criteria and quality standards for structures,

systems and components important to safety are required to be addressed

in the FSAR. Speis g al. , f f. Tr. 6357, at 9; Tr. 7079 (Speis).

J-884. The FSAR is reviewed by the Staff against the specific
*

criteria provided by the Standard Review Plan (NUREG-0800). The Standard

Review Plan embodies thinking, judgments, and experience accumulated over

many years of review and analysis of a number of nuclear power plants.

Tr. 6583 (Conran); Tr. 6574 (Rossi).

J-885. The General Design Criteria do not prescribe a particular

methodology or methodologies to be used in the design and analysis of

nuclear power plant systems, structures, and components. Rather, criteria

are established and the task is left to an applicant to demonstrate its

compliance with these criteria. Tr. 1792-93 (Hubbard).
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b). Implementation of Requirements for Determination of Which
Accident Sequences Should be Considered Within the Design
Basis of the Plant

J-886. The defense-in-depth concept is applied in the design basis

approach. The Loss of Coolant Accident (LOCA), which is used to determine

site suitability in accordance with 10 C.F.R. Part 100, exemplifies this

fact. The Emergency Core Cooling Systems (ECCS) are designed to satisfy

the requirements of 10 C.F.R. S 50.46, which limits fuel damage, and thus

radioactive releases from the reactor core, in the event of a LOCA. Not-

withstanding this ECCS design, the LOCA effects are assessed assuming the

much larger radioactive source term as specified in 10 C.F.R. Part 100.

These source terms could only result from an accident beyond that pre-

vented by the ECCS design. Thus, the design of the ccntainment system

and its supporting systems have an added inherent margin of safety.

Burns et al. , f f. Tr. 4346, at 29-30.

J-887. Design basis accidents were evaluated to determine the

functions that had to be performed by the structures, systems, and compo-

nents to ensure that the guidelines of 10 C.F.R Part 100 were not exceeded.

Id. at 28-30. Analyses of anticipated operational occurrences and acci-

dents are used to verify that the proper structures, systems, and compo-

nents have been identified as safety-related. Speis et al., ff. Tr. 6357,

at 15.

J-888. A specific set of anticipated operational occtrrences and4

accidents are analyzed and documented in Chapter 15 of the FSAR to

i

i
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ensure that plant equipment will maintain consequences within specified,

acceptable limits. Speis et al., ff. Tr. 6357, at 16.

J-889. Many of the transient and accident sequences, or their

effects, evaluated in Chapter 15 of the FSAR are identified in the

General Design Criteria. The proposed GDC published in 1967 identified

the following: loss of coolant accidents, loss of power to recircula-

tion pumps, turbine generator t.'ip, reactor isolation from the heat sink,

loss of offsite power, continuous rod withdrawal, rod drop, cold water

addition, and fuel handling events. 32 Fed. Reg. 10,213. In its present

form, 10 C.F.R Part 50 Appendix A includes all of these as well as stuck

rod, steam line rupture, and reactor coolant temperature and pressure

changes. 10 C.F.R. Part 50 Appendix A.

J-890. The analyses in Chapter 15 of the FSAR assume conservative

initial plant conditions, core physics parameters, equipment availability,

and instrumentation setpoints. Conservative core parameters (for example,

heat fluxes, temperatures, pressures, and flows) are also assumed. Suf-

ficient safety-related equipment is provided to assure that essential

safety functions will be performed even with the most limiting single

failure. The definition of single failure is given in 10 C.F.R. Part 50,

Appendix A. Speis et al., ff. Tr. 6357, at 16-17.

J-891. The design basis accidents for Shoreham were determined

through investigation of a spectrum of possible events. For each case,

an evaluation was made to establish the highly unlikely accident to be
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used as the design basis in order to establish engineered safety features

required to maintain the consequences of the accident within the limits

of 10 C.F.R. Part 100. These hypothetical enveloping accidents are

essentially the same for all BWR plants, even though analyses unique to

Shoreham were performed. Tr. 4938-40 (Garabedian, Robare).

J-892. General Electric has performed a comprehensive examination

of the safety aspects of a BWR. This effort, called the Nuclear Safety

Operational Analysis (NSOA), systematically identified the sequences of

events that must be considered for a BWR. Burns et al., ff. Tr. 4346,

at 32.

J-893. The nuclear safety operational analysis is an event sequence

diagram that assumes sequence initiating transients and accidents and

identifies the mitigating and backup equipment needed to terminate the

events. Tr. 5414 (Robare).

J-894. The NSDA is a methodological approach to determining the

number of systems required to achieve safety-related objectives such as

shutdown and emergency core cooling. It was undertaken to provide an

organized approach to identifying all the situations in which the safety-

related systems would be called upon. It is a comprehensive, systematic

analysis. Tr. 5497 (Ianni).

,
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c). Compliance with Requirements for Determination of Which
of Accident Sequences Should be Considered Within the
Design Basis of the Plant

J-895. The Staff's use of the Standard Review Plan ensures that an

applicant has properly addressed the plant items the Staff considers

important to safety. Tr. 7093-98 (Rossi, Conran).

J-896. The Standard Review Plan documents a systematic methodology

for identifying structures, systems, and components under Staff practice.

Tr. 6577, 6581 (Rossi). This methodology is understood and applied by

applicants in the preparation of FSARs. Tr. 6580 (Rossi).

J-897. Compliance with Standard Review Plan requirements is used to

demonstrate compliance with the regulations. Tr.'6584 (Conran).

J-898. Shoreham plant systems design was reviewed against the

criteria and requirements of approved regulatory guidance such as appli-

cable Regulatory Guides and Standard Review Plan sections. Speis et~

al., ff. Tr. 6357, at 23.

J-899. Staff witness Rossi described this review,-which is

characterized by the Staff as an " audit review." A reviewer in a

technical branch of the Office of Nuclear Reactor Regulation reads the

appropriate section of the FSAR. Questions are then developed both to

seek additional information and to obtain specific commitments from an

. applicant as to particular design features in the plant. The actual

|

|
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review is concentrated in areas where NRC Staff members think it would be

most difficult for the applicant and the architect-engineer to meet the

design criteria. Special attention is also given to issues recently

highlighted within the agency and to areas that are new in a particular

plant design. The audit is selective in nature rather than random. Tr.

6947-48 (Rossi). Dr. Speis described the audit review as a selective

" picking and choosing process." Tr. 7977 (Speis).

J-900. The Staff concentrates its review effort on structures,

systems, and components which are most important in achieving the

critical safety functions of 10 C.F.R. Part 100, Appendix A (i.e., the

safety-related items). A substantial fraction of the Staff's review

effort, however, is applied to items whose proper operation can help

prevent accidents or emergency conditions and, in fact, whose operation

is important in assuring public health and safety even if there is never

an accident (i.e., the important to safety but not safety-related items).

Speis g al. , ff. Tr. 6357, at 7; Tr. 7815 (Speis).

J-900. Dr. Speis estimated that approximately 25 percent of the

Staff's review effort is directed to the important to safety but not

safety-related class of structures, systems, and components. Tr. 7808

(Speis). It is and has been consistent Staff practice to review particu-

lar structures, systems, and components important to safety but not

safety-related as part of its licensing review. Tr. 7815 (Speis).
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J-901. The staff has drawn judgments as to the degree to which

given GDC's are applicable to particular items in the plant. Those

judgments are reflected in various sections of the Standard Review Plan.

Tr. 7086-87 (Kirkwood).

J-902. New techniques such as probabilistic risk assessment, failure

modes and effects analyses, systems interactior, analyses, and dependency

analyses are not required by either 1ie regulations or Staff practice in

the safety classification of structures, systems and components. These

techniques have been used, however, in some cases to look for weak points

in plant systems designs or to evaluate the risk of particular event

sequences. Speis et al., ff. Tr. 6357, at 31-32.

5. QUESTION d.

.Have These Determinations of Accident Sequences Which Should be

Considered Within the Design Basis of the Plant Taken Into Account

Systems Interactions?

As the referenced Findings indicate, the traditional approach to,

and requirements for, evaluation of the adequacy of plant design have

not been to consider sequences of accidents, per se, but to consider

certain conservative design. basis accidents and to assure the application-

of the defense in depth principle.
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a). Requirements for Taking Into Account Systems Interaction in
the Determination of Which Sequences of Accidents Should be
Considered Within the Design Basis of the Plant

See Findings: J-20 to 23, 28, to 35, 65 (see also Findings

63 & 64), 144.

b). Implementation of Requirements for Taking Into Account Systems
Interaction in the Determination of Which Sequences of Accidents
Should be Considered Within the Design Basis of the Plant

Although a structured approach to consideration of systems inter-

action in the determination of accident sequences is not required and has

not been, and is not used, many of the procedures that are used in con-

sidering the adequacy of the design basis of Shoreham have been and are

being used, as the referenced Findings indicate.

See Findings: J-18, 19, 36 to 39, 42 to 53, 55 to 61, 63,

64, 66, 67, 69 to 73, 77, 81, 82, 84, 90, 94, 106, 108, 110,

111, 114, 115, 118,- 126, 129, 130, 139 to 143, 146 to 152,

c). Compliance With the Requirements for Taking Into Account Systems
Interaction in the Determination of Which Sequences of Accidents
Should be Considered Within the Design Basis of the Plant

Current requirements and procedures of the NRC have been met for

taking into account systems interaction, as supported by the referenced

Findings.
L

See Fi' dings: J-220, 221.

.

u._
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6. QUESTION e.

Have These Determinations of Accident Sequences Which Should be

Considered Within the Design Basis of the Plant Taken Into Account

Classification and Qualification of Systems Important to Safety?

1

a). Requirements for Taking Into Account Classification and Quali-
fication of Systems Important to Safety in Determination of
Accident Sequences Which Should be Considered Within the Design
Basis of the Plant

There is no single, specific set of explicit requirements for taking

into account classification and qualification of systems important to

safety in determination of accident sequences which should be considered

within in the design basis of Shoreham. Given this fact, the following

Findings describe what is required for classification and qualification

of systems important to safety.

See Findings: J-(1), 41, 45, 222 to 225, 230, 232, 241, 242,

244 to 246, 259 to 261, 265, 269, 272, 273, 275, 277, 285, 286,

331, 455, 456, 478, 653 to 655, 663 to 668, 672, 718, 721.

b). Implementation of Requirements for Taking Into Account Classi-
fication and Qualification of Systems Important to Safety in
Determination of Accident Sequences Which Should be Considered
Within the Design Basis of the Plant

Recognizing the lack of a single, specific set of explicit require-

ments for taking into account classification and qualification of systems

important to safety in determination of accident sequences which should
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be considered within the design basis of Shoreham, the following Findings'

i

nevertheless relate to what actually has been done in this area.

4

See Findings: J-219, 230, 231, 234, 239, 240, 264, 266 to 268,
1

270, 271, 274, 280 to 285, 299 to 310, 326 to 329, 331, 332, 333,

335, 339, 341, 342, 345, 346, 350, 351, 354 to 403, 405 to 414,

421 to 441, 443, 445 to 448, 450 to 452, 455 to 458, 462, 463,

475 to 481, 669, 673, 674, 739 to 741.
:

c). Compliance With Requirements for Taking Into Account Classifi-
cation and Qualification of Systems Important to Safety in

: Determination of Accident Sequences Which Should be Considered
! Within the Design Basis of the Plant

LILCO has met the intent, if not the letter, of NRC requirements in
,

this area, as supported by the following Findings. The acceptance and

implementation of the Staff's definition of "important to safety" by*

LILCO (assuring compliance with the letter of-existing requirements) is
,

ordered to be a condition of any license issued for Shoreham.
!

See Findings: J-280, 670 to 672, 675 to 717.

7. ' QUESTION f.
,

Have LILCO and the Staff Determined Whether the. Design Basis of

the Plant Adequately Protects Against Every Such ' Sequence (i.e. ,

Sequences of Accidents That Should Be Considered Within the Design

i . Basis of the Plant)7

i



-808-

a). Requirement That LILC0 and Staff Determine Whether the Design
Basis of the Plant Adequately Protects Against Every Such
Sequence

The following Findings show that there is no requirement to consider

every accident sequence in evaluation of the design basis of the plant.

See Findings: J-449 to 451, 455 to 458.

b). Implementation of Requirement That LILCO and Staff Determine
Whether the Design Basis of the Plant Adequately Protects
Against Every Such Sequence

Recognizing that every accident sequence need not be considered,

the following Findings describe what actually has been and is done to

assure that Shoreham plant adequately protects the public health and

safety.

See Findings: _J-450 to 452, 454, 457, 458, 464, 466, 468.

c). Compliance with Requirement-That LILCO and Staff Determine
Whether the Design Basis of the Plant Adequately Protects
Against Every Such Sequence

The following Findings demonstrate that the Shoreham design does

meet the NRC requirements for protection of the public health and safety,

notwithstanding the fact that every accident sequence is not considered.

See Findings: J-450 to 457.

)
:

|

!

1
:

J
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8. QUESTION g.

Have LILC0 and the Staff Taken Into Account Systems Interactions in

the Determination of Whether the Design Basis of the Plant Adequately

Protects Against Every Such Sequence?

a). Requirements for Taking Into Account Systems Interactions in
the Determination of Whether the Design Basis of the Plant
Adequately Protects Against Every Such Sequence

.

To the extent that there are any requirements for taking into con-

sideration systems interaction in every accident sequence, these are

discussed in the following Findings.

See Findings: J-25 to 33, 215, 218.

b). Implementation of Requirements for Taking Into Account Systems
Interactions in the Determination of Whether the Design Basis
of the Plant Adequately Protects Against Every Such Sequence

The actual consideration of systems interaction'in the' design basis

of Shoreham is described in the following Findings.

See Findings: J-36 to 40, 43 to 53, 55, 56, 58-61, 63, 64, 66,

67, 69-74, 77, 78, 81, 82, 84, 86, 87, 89, 90, 92, 94, 106,

107, 110, Ill, 114, 117, 126, 129, 130, 131, 139, 141, 148,

219, 400, 450.
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c). Compliance With Requirements for Taking Into Account Systems
Interactions in the Determination of Whether the Design Basis
of the Plant Adequately Protects Against Every Such Sequence

Compliance with existing requirements for consideration of systems

interaction in the design basis of Shoreham is described in the following

Findings.

See Findings: J-220, 221.

9. QUESTION h.

Have LILCO and the Staff Taken Into Account Classification and

Qualification of Systems Important to Safety in the Determination of

Whether the Design Basis'of the Plant Adequately Protects Against-

.Every Such Sequence?

a). Requirements for Taking Into Account Classification and Quali--
fication of Systems Important to Safety in the Determination
of Whether the Design Basis of the Plant Adequately Protects
Against Every Such Sequence

As before,- there is no requirement that evaluation of the design

basis of the plant take into account classification and qualification of-

| systems important to safety, or any others, in every accident sequence'.

To the extent that there'are requirements in this area, they are described

in the following Findings.
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See Findings: J-259 to 261, 263, 265, 267, 268, 270, 271, 275,

279, 283, 285, 286, 297, 298, 304, 306, 320-323, 330 331, 334,

341, 349, 516, 531, 610, 664, 673, 674, 721.

b). Implementation of Requirements for Taking Into Account Classi-
fication and Qualification of Systems Important to Safety in
the Determination of Whether the Design Basis of the Plant

Adequately Protects Against Every Such Sequence

What has been done in taking into account classification and

qualification of systems important to safety is described

in the following Findings.

See Findings: J-219, 229 to 231, 233, 234, 239 to 246, 261,

262, 270, 280-285, 289, 291, 292, 299 to 303, 305, 307, 308,

309 to 311, 321, 323 to 329, 333, 335, 339 to 341, 345, 346,

348, 350, 351, 358, 360, 362 to 366, 371, 372, 374, 379, 385 to

389, 393 to 395, 397, 399, 401 to 403, 405 to 414, 423, 432 to

436, 438 to 441, 443, 445, 446, 448, 450 to 453, 475, 480, 481,

485, 497, 506, 521, 613, 615, 621, 647, 669, 672, 673, 677,

685, 687, 719, 720, 722, 723, 725, 729 to 732, 737 to 740.

c). Compliance With Requirements for Taking Into Account Classifi-
cation and Qualification of Systems Important to Safety in the
Determination of Whether the Design Basis of the Plant Adequately
Protects Against Every Such Sequence

Compliance with existing requirements for consideration of classifi-

cation and qualification of systems important to safety in the design

basis of Shoreham is described in the following' Findings.

E
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See Findings: J-45, 280, 297, 302, 366, 370, 462, 485, 497,

511, 524, 533, 617, 621, 675 to 678, 681 to 692, 698 to 700,

714 to 717, 733 to 736.

10. QUESTION i.

Have LILCO and the Staff Applied Proper Systematic Methodology Such

as the Fault Tree and Event Tree Logic Approach of the IREP Program

to Analyze the Reliability of Systems to Determine Whether There is.

,

Reasonable Assurance That the Shoreham Design Adeouately Protects

(the Public) from Credible Accidents?

a). Requirements For Application of Proper Systematic Methodology
Such as Fault Tree and Event Tree Logic to Analyze the
Reliability of Systems

J-904. The NRC's review of a probabilistic risk assessment (PRA),

incorporating fault tree and event tree logic is separate from NRC

regulations. Tr. 6725-26 (Thadani). The Staff's confidence in the safety

of plants without PRAs derives from the amount of effort that goes into

the design of a plant, the documentation of that design, the resources

expended in review and the flow of information from applicant to the

Staff. Tr. 6788-89 (Thadani). The bases for operating a plant are not

grounded in PRA. Rather, they are embodied in the General Design Criteria

and specified in the Standard Review Plan, regulatory guides, and other

guidance documents. Tr. 6659 (Thadani). PRAs are not needed to demon-

strate compliance with regulations. Tr.-6464-65 (Thadani).

|
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J-905. The Shoreham PRA was a self-motivated LILCO undertaking.

Burns et al., ff. Tr. 4346, at 120.

J-906. Staff witnesses testified that there is not at the present

time a systematic methodology for using PRA (or the other methodologies

cited by Intervenors) for the purpose of classification or ranking of

plant items.- Speis et al., ff. Tr. 6357, at 32-34; Tr. 6570-73 (Rossi);

Tr. 6684, 7616 (Thadani); Tr. 6700-02 (Rossi, Thadani).80 The absence of

-reasonably well undr' stood methods and procedures would result in diffe-

rent results from different studies caused by the different assumptions

utilized. Different lists of structures, systems and components would

result. Tr. 6702-03 (Thadani).

J-907. Despite these problems, the-Staff will require submittal of

the final Shoreham PRA and will review it to gain added insight into poten-

tial safety improvements. Speis et al., ff. Tr. 6357, at 33; Tr. 6456,

6458, 6644-53; 7647-53; Tr.-20,870 (Thadani). If the NREP program goes

forward, the Shoreham PRA will be reviewed within that program. Tr. 6455 -

(Thadani). However,- the Staff will review the Shoreham PRA regardless of

what happens with the NREP program. Tr. 6652-53; Tr. 20,870 (Thadani).

Since the 1970's, the IEEE has considered the need for additional6

safety classes of electrical equipment and methodologies which could
be used to determine a " level of importance to safety" for nuclear

. power plant instrumentation and control systems. To date, the IEEE's-
' efforts (including the development of a draft standard, IEEE P827).
have not been successful in producing a methodology acceptable on a
consensus bases to.the IEEE. Speis et al . , f f. Tr. 6357, at 32.
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J-908. There is no basis for concluding that it is likely that a

PRA would require a change in the classification of any system from

important to safety to safety-related. Staff witness Thadani, who was

familiar with several PRAs, could think of no example where PRA analysis

would have resulted in reclassification of a structure, system or

component. Tr. 6643-44 (Thadani). This, together with the lack of a

consistent methodology, is the reason the Staff is not recommending the

use of PRA for classification of structures, systems and components.

Tr. 6641-44, 7603-04 (Thadani).

b). Implementation of Proper Systematic Methodology Such as Fault Tree
and Event Tree Logic to Analyze the Reliability of Systems

J-909. Notwithstanding the fact that a PRA is not required of LILCO

for the Shoreham plant, LILCO initiated a level 3 PRA. Burns et al., ff.

Tr. 4346, at 86; Speis et al. , ff. Tr. 6357, at 31-32.

J-910. A level 1 PRA consists of an assessment of plant design and

operation focused on the accident sequences that could lead to core-melt,
.

their basic causes and frequencies. The results are a list of the most

probable core-melt sequences and insights into their causes. Id. at 74.

J-911. A level 2 PRA consists of an assessment of the physical

processes and the response of the containment, in addition to the scope

of level 1. In addition to estimating the core-melt frequencies, it

predicts the time and mode of the containment failure as well as
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inventories of radionuclides released to the environment. As a result,

core-melt accidents can be categorized by the severity of the release.

Id. at 74.

J-912. A level 3 PRA assesses the transport of radionuclides

through the environment and assesses the public health and economic

consequences of the accidents, in addition to performing the tasks of a

level 2 PRA. The results are generally presented in the form of a " risk
,

curve" depicting the calculated frequency of various consequences. Id.

at 75.

J-913. A draft report of the results of the level 2 PRA was

published in March 1982. Id. at 75.

J-914. With respect to the schedule for the Staff's review of the

Shoreham PRA, it is expected that the review effort would take approxi-

mately one year from the time the final Shoreham PRA is submitted. Speis

et al. , ff. Tr. 6357, at 33; Tr. 6458, Tr. 6645 (Thadani). The Staff

cannot afford to expend its limited resources on the review of draft PRAs
.

because they generally change " radically" as time goes on and it is
1

-expected that the Shoreham PRA will undergo substantial changes as a

result of mistakes, omissions or new understandings before it becomes

final. Tr. 6457, 6774 (Thadani). Staff review of the draft Shoreham PRA<

"would not be very helpful" (Tr. 6584 (Thadani)), because of the

possibility that conclusions might be undercut by subsequent changes in

the PRA results. Tr. 6458, 6595 (Thadani). Mr. Thadani also described

L
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the various tasks on which his branch was devoting its efforts and

described these tasks as "more pressing." Tr. 6650 (Thadani). These

activities are focused mostly on actions mandated by the Commission,

including Indian Point, Limerick PRA, Zion PRA, Big Rock PRA, Clinch

River, SEP, pressurized thermal shock, NREP and construction permit
|

; applications. In the Staff's view, the resources are not available to

take on additional tasks. Tr. 6619-21 (Thadani).

J-915. To properly examine a PRA one must look at the methods, the

treatment of initiators and their relation to mitigating systems, whether;

|

| control systems are analyzed, what fault trees were done and to what depth,

whether and how spatial and environmental effects were considered, the

treatment of human coupling and the depth and extent of walkdowns. Tr.

6628-29 (Thadani). Eight to twelve man-months of effort would be required.

Tr. 6639 (Thadani). Looking at a PRA to evaluate the appropriateness of

classification of items would take even a greater effort than it would to-

look at systems interactions. Tr. 6622 (Thadani).

J-916. PRA has certain limitations at present. Limitations exist

in the data base for probabilistic estimates. Tr. 6460, 7638-41 (Thadani);

see e.g , Tr. 5294-95 (Ianni) (weakness of data base cited in context of

probabilistic assessment of Browns Ferry partial failure to scram event).
,

Quantification of factors such as sabotage may be impossible. Tr. 5658

(Burns). Design errors may go unidentified Potential dependencies may
1

exist by design, by oversight or by operational considerations. Tr. 6461,

7537-38 (Thadani). Large areas of uncertainty must also be recognized.
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Tr. 6457 (Thadani). For example, probabilistic treatment of external

events such as earthquake, flood, external fires, and high wind displays

.large uncertainties. Tr. 7607 (Thadani); Tr. 6218 (Joksimovich).

J-917. Exclusion of external events, such as seismic initiators, is

a limitation of the Shoreham PRA which would severely limit its utility

for classification purposes. Tr. 6622 (Thadani).

J-918. These shortcomings (see Findings J-915, 916) were evidenced

in a system interaction study of Watts Bar using fault tree methodology.

.(Finding J-146).

J-919. Although not specific to Shoreham, PRAs have been performed

by General Electric at Limerick on a BWR/4 Mark II plant and f or GESSAR,

a BWR/6 standard plant with a reference Mark III containment. Tr. 5147-48

(Robare); Burns et al. , ff. Tr. 4346, at 60. These PRAs include considera-

tion of systems interactions. Because of the generic similarity between-

the Limerick and GESSAR plants to-Shoreham, the positive results of these

PRAs_are generally applicable to Shoreham to the extent that no generic

changes.were needed as a result of these PRAs. Burns et al., ff. Tr. 4346,

at 60; Tr.'5149-53 (Robare),- 5154, 5164-65 (Ianni), 5161 (Dawe). Moreover,

since there-were no atypical or unusual-systems interactions contributing

significantly to overall risk in the Limerick PRA, it is an indication

that the General Electric design process adequately considered systems
~

i'
! -interactions. Tr. 5154 (Ianni), 5798-803, 5805-07 (Kascsak), 6002-04
y

(Joksimovich).
L

I

t

.
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J-920. The methodology for the Limerick PRA was very similar to

that of the Shoreham PRA. Tr. 5771 (Burns). Although LILCO did not do

a detailed comparison of all aspects of the Limerick and Shoreham PRAs,

a number of the witnesses were generally familiar with the Limerick PRA.

See, e.g., Tr. 5149 (Robare), 5150 (Ianni), 5154-60, 5526 (Kascsak). In

addition, other LILCO personnel have reviewed the Limerick PRA and met

with personnel from Philadelphia Electric to discuss the results.

Tr. 5526-27 (Kascsak).

J-921. The technique used in the Shoreham PRA to evaluate system

response during postulated accidents is event tree / fault tree methodology.

The PRA involves the assess ent of the plant far beyond the design basis,

and is used to assess the ultimate capability of the plant to protect the

public. Burns, et al., ff. Tr. 4346, at 86.

J-922. The PRA provides a comprehensive method which facilitates

the identification of potential systems interactions that'may lead to

core damage states. Id. at 100. There is no other formalized method-

ology in use today or projected by the NRC to be available-in the near

future in order to address systems interactions issues in a comprehensive

manner. Speis et al. , ff. Tr. 6357, at 42.

J-923. .The part of the Shoreham PRA pertinent to systems inter-

Lactions was performed for LILCO by Science Applications, Inc. (SAI).

LILCO witness Dr. Edward T. Burns was the lead analyst for SAI on the

Shoreham PRA. Both SAI and Dr. Burns have substantial experience in
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conducting PRAs. Burns et al., ff. Tr. 4346, at Attachment 1 (Profes-

sional Qualifications--Edward T. Burns).
'

f -J-924. The methods used for the PRA and the results obtained have

been subjected to peer review by a group consisting of three recognized
,

experts, Drs. Norman Rasmussen (MIT), Walton Rodger (Nuclear Safety

Associates), and Vojin Joksimovich (NUS). Id. at 122. Dr. Joksimovich,
,

who has over 15 years of experience in PRA, was a LILCO witness in this

proceeding. Id. Attachment 1 (Professional Qualifications--vojin

Joksimovich). Dr. Joksimovich's prefiled testimony was reviewed and

endorsed by Dr. Rasmussen. Tr. 5933 (Joksimovich). The peer review

process has become an integral part of the PRA process to ensure that the

evaluation is performed using state-of-the-art techniques and that the

scope, limitations, and assumptions are treated adequately and credibly.

Tr. 6223-24 (Joksimovich).

J-925. The Shoreham PRA is a " state-of-the-art" study conducted in

a fashion consistent with the latest draft guidelines for PRA, the PRA

Procedures Guide (A Guide to the Performance of Probabilistic Risk

Assessment for Nuclear Power Plants, NUREG/CR-2300, September 1981).
,

Burns, et al . , f f. Tr. 4346, at 88.'

_

J-926. The PRA methodology is a systematic and comprehensive method

of identifying and assessing the possible ways in which a nuclear power

plant may fail. Id. at 66, 89-90.

i

_ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _
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J-927. PRA techniques are among a number of tools that are now

being applied to assess " systems interactions" in nuclear power plants.

Other techniques include failure modes and effects analyses, systems

interaction analyses, dependency analyses, and plant walkdowns. Burns et

al. , f f. Tr. 4346, at 65, 94-95; see Tr. 6209 (Burns), 6355 (Conran),

6466 (Thadani). The Shoreham PRA includes elements of all these tech-

niques within its framework.

J-928. LILCO has chosen the PRA methodology in conjunction with

elements of the other methods to assist in identifying systems interac-

tions which could conceivably compromise the public safety. While other

methodologies have been discussed in the literature, these methodologies

have not been completely formalized, accepted by the NRC, or applied to

the evaluation of a nuclear plant. Burns et al. , ff. Tr. 4346, at 100.

In addition, the alternative methodologies are weakened by the fact that

they do not have clear or explicit criteria which can be applied to

discriminate among, or prioritize systems interactions. Id. at 95;

Tr. 6684 (Thadani).

t

J-929. Whatever the definition used, testimony of LILCO's witnesses

made it clear that systems interactions were appropriately considered in

the Shoreham PRA. The construction and quantification of the plant

event / fault trees included the treatment of common-cause initiating

events, intersystem dependencies (functional, shared equipment, physical,

and human interactions) and intercomponent dependencies. Id. at 75,
,

Tr. 6223 (Burns).

. .- - .
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J-930. The event trees used in the Shoreham PRA provided a formal

means for evaluating functional dependencies among systems for the postu-

lated accident sequences. The PRA evaluated 19 plant event trees and

five containment event trees. Burns et al. , f f. Tr. 4346, at 76,106,.

and Attachment 6.;

J-931. Shared equipment dependencies were examined in the system

'evel fault trees. I_d. at 106. Identification of the dependence of

front line systems on common support systems is a principal result of

fault tree analysis. M. at 108. These fault trees were supported by

dependency matrices. The Shoreham PRA examined 10 system level fault

trees. M. at 76, 106, and Attachment 6.

J-932. Human interactions or human couplings were also treated

within the framework of the development of event trees and fault trees.

The human errors modeled in the Shoreham PRA included: (a) maintenance

errors, (b) manual initiation failures, (c) instrument miscalibration,

and (d) maintenance errors and/or unavailabilities. These operator

actions were incorporated directly into the fault tree and event tree

construction. M. at 76, 106, and Attachment 6.
4

J-933. A number of spatial interactions were considered in the
,

Shoreham PRA including (a) flooding in the reactor building, (b) inter-

facing LOCA sequences, (c) containment leakage during degraded core

conditions, and (d) repair effectiveness. This consideration of spatial

interaction was in addition to a number of other deterministic evaluations

4

k
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that LILCO had performed in the past. These deterministic evaluations

provide assurance that spatial dependencies are not dominant contributors

to adverse systems interactions. Id. at 76, 107, and Attachment 6.

J-934. Intercomponent dependencies were assessed in the Shoreham

PRA through a review of operating experience data. This analysis identi-

fied instances where similar components might have higher multiple

failure probabilities than would be predicted by virtue of random inde-

pendent failures. This effort for the Shoreham PRA was a step forward in

the modeling of component dependencies. Id. at 106, Attachment 6.

J-935. In order to assess the types of systems interactions noted

above, the Shoreham PRA effort incorporated a number of additional

techniques that have been recommended for use in identifying and

evaluating the systems interactions, some of which are listed below.

J-936. System walkdowns are useful means of identifying spatial

interactions among the systems. Id. at 102. System walkdowns were

performed as part of the Shoreham PRA. These walkdowns were conducted

by trained analysts who (a) prepared for the walkdowns by reviewing the

FSAR, systems descriptions, P& IDS, and operating procedures, (b) prepared

checklists to be filled out during the walkdowns to assess potential

adverse interactions, and (c) specifically looked at system dependencies

for interfaces that could cause multiple safety or nonsafety system

failures. Id. at 102. In the opinion of LILCO witness Burns, the extent

__
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of the walkdowns performed at Shoreham were " adequate and appropriate for

the use of walkdown techniques in a PRA analysis." Id. at 103.

J-937. The Shoreham PRA took advantage of a technique not employed

in other systems interaction methodologies.' Through the use of contain-

' ment event trees, the interaction of the plant systems and their opera-

tion with the containment and the containment failure modes under

degraded core conditions were considered. Id. at 103.

J-938. Another technique used in the Shoreham PRA to enhance the

systems interaction identification was a review of a number of studies

that had examined the potential for common cause or systematic interac-

tions in nuclear power plants. This review ensured that previously

identified systems interactions and dependencies were incorporated into

the Shoreham PRA via the plant logic models. Id. at 103-04.
,

J-939. In addition, operating experience data was used to formu-

late, update, and evaluate the Shoreham specific logic models. The logic

models cannot be used in a vacuum but must be applied in light of operat-

ing experience. Tr. 5650-51 (Buros).

J-940. Dependency analyses were used.in the Shoreham PRA. This

analysis, in the form of dependency matrices, supported the event tree /

fault tree construction and was included as an appendix to the PRA.

Burns et al. , ff. Tr. 4346, at 80,113-14; Tr. 6223 (Burns).
.

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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J-941. Failure modes and effects analyses were conducted as part of

the construction of system level fault trees for the Shoreham PRA. Burns

et al., ff. Tr. 4346, at 114.

J-942. Although the Shoreham PRA did not use graphical representa-

tions of commonality diagrams, the fault tree logic models incorporated

commonalities. Thus, the analysis did incorporate the same logic used in

developing commonality diagrams. M.

J-943. The PRA methodology used in the Shoreham PRA goes well

beyond the single failure criterion and considers multiple failures of

systems, both dependent and independent. Additionally, PRA methodology

treats all systems regardless of whether systems or components are safety-

related or nonsafety-related. M. at 73-74. Consequently, the analysis

considers interaction between safety-related and nonsafety-related

systems as well as the interactions between safety-related systems. M.

at 100; Tr. 5897-98 (Kascsak).

J-944. At the time that the original Shoreham PRA was contracted for,

published PRAs had generally concluded that external events were not a

dominant contributor to risk. Tr. 5653-56 (Burns, Joksimovich); Burns

et al . , f f. Tr. 4346, at 82-83. LILCO was looking for the areas in which

they could make the greatest contribution to public risk reduction. And

,

at that time it appeared that in plant systems interactions were the

; potentially largest contributors to public risk determination. Tr. 5654
|

| I (Burns, Joksimovich); Burns et al. , ff. Tr. 4346, at 83.

|
|

!
,

- _ - . - . _ . _ _ _ _ . . . - . _ _ .
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J-945. This original decision was also in part based upon the fact

that the ability to assess seismic effects and other externalities was a

developing technique and had not been demonstrated to be manageable at

the time of the initiation of the Shoreham PRA. Tr. 5653-55 (Burns,

Joksimovich); Burns et al., ff. Tr. 4346, at 83.

>

J-946. There have been recent attempts to incorporate external

effects. However, the uncertainties associated with those events from

the probabilistic standpoint are very large. Therefore, the conclusions

that one can draw from the evaluations have to be tempered with these

large uncertainties. Tr. 5657-59 (Burns, Joksimovich); Burns et al., ff.

Tr. 4346, at 82.

J-947. The Shoreham level 3 PRA will provide additional information

to LILCO regarding the safety of the plant beyond that which would be

obtained from an NRC Interim Reliability Evaluation Program (IREP) study,

which is a level 1 PRA. Burns et al., ff. Tr. 4346, at 97.

J-948. The County's witnesses contended that "[a]1ternative methods

exist which would supplement and improve the existing design basis /SRP

approach and thus reduce the likelihood of adverse systems interactions."

Goldsmith et al., ff. Tr. 1114, at 63. One of the alternatives suggested

was dependency analysis. As described by the County's witnesses: " Depend-

ency analysis looks at the various ways that components and systems depend

upon one another. Some examples of this approach are binary matrices,

failure modes and effect analyses (FMEA's), and auxiliary safety systems

-- -. __ -
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[ commonality diagrams." Id. at 64. The Shoreham PRA did employ these
i

j techniques. Burns et al. , f f. Tr. 4346, at 113-14.

|

..

J-949. The County suggested that "the best method of resolving the

| systems interaction issue at any given plant is a combined approach, using

dependency analysis /PRA, balanced by a walkdown study." Goldsmith et al.,

ff. Tr. 1114, at 68. LILCO did assess potentially adverse systems inter-

actions through the recommended techniques. Burns ej al . , f f. Tr. 4346,

at 116.

:

c). Compliance with' Requirements for Application of Proper Systematic
| Methodology Such as Fault Tree and Event Tree Logic to Analyze the

Reliability of Systems;

J-950. LI'.CO, its co'nsultants, and the PRA Peer Review Group have

spent a significant amount of time in the formulation, assessment, and

comparison of the PRA to determine if there are any risk outliers due to

hidden systems interactions.' Tr. 5933 (Joksimovich). No such risk out-

liers were identified. Tr. 5807, 5822, 5929 (Joksimovich); 6335 Burns,
,

Joksimovich); Burns et al. , f f. Tr. 4346, at 109. In addition, the

Shoreham-specific PRA has not to date identified any unacceptable systems

interactions that might affect systems classification. Tr. 5940 (Burns,

Joksimovich). No significant changes are anticipated between.the pre-

liminary and final versions. Burns et al. , ff. Tr. 4346, at 107.

<

I

l

|

|

L ;
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J-951. LILCO witnesses Burns and Joksimovich both concluded that

the Shoreham PRA went a long way towards systematic analysis of systems

interactions. Dr. Joksimovich stated:

In my opinion, the Shoreham PRA approach provides a
meaningful and efficient, if nat the only, framework,
for examining the safety significance of the " Systems
Interactions or Interactions" issue.

Burns et al. , f f. Tr. 4346, at 81. He also noted that his conclusions

were in accord with the result of an NRC sponsored study by Lawrence

Livermore Laboratory that concluded that probabilistic risk assessment |

|
analysis was an effective tool for analyzing systems interactions if '

detailed emphasis is given to dependent failures including consideration

for support systems, shared environmental conditions, and human error. Id.

J-952. LILC0 witness Burns concluded that:

[F]ault tree / event tree methodology is the best available
technique for augmenting the existing deterministic
evaluations and NRC regulations to ensure that systems
interactions are exposed and potential areas of concern
are identified.

Id. at 97; see Tr. 5651-52 (Burns, Joksimovich). Dr. Burns also con-

cluded that the Shoreham PRA systematically identified systems interac-

tions. Burns et al., ff. Tr. 4346, at 111. .Considering the state of the

art in the evaluation of systems interactions, LILCO has made a reason-

able attempt to augment current specialized deterministic methods by

I
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,

!

| employing event tree / fault tree methodology to identify subtle systems

| interactions which may occur during postulated accident sequences. The
I
' Shoreham PRA has not disclosed any unacceptable systems interactions
!

which would compromise plant safety or would affect system classification.

| Tr. 6335 (Burns, Joksimovich), 5940 (Burns).
|

J-953. These witnesses base their conclusions in part on the

successful application of the PRA technique in the past to nuclear power

plants. This technique, augmented by the types of tools used in the

Shoreham PRA, such as system walkdowns and dependency matrices, ade-

quately identifies the potential systems interactions that could defeat

the operation of multiple systems. In the performance of the Shoreham

PRA, the methods and techniques used were similar to those recommended

for systems interactions analysis by several national laboratories. Tr.

5987 (Burns). Moreover, the PRA provides a way to quantitatively and

qualitatively assess the impact of these interactions on overall plant

safety. Burns et al. , f f. Tr. 4346, at 95; Tr. 6586 (Thadani).

J-954. The PRA provides a framework within which design basis

analyses, operating experience, engineering judgment, and logic model

analysis can all be brought together and focused on prioritizing systems

interactions so that decision makers can be provided a perspective on

choosing those interactions which can be considered potentially important |

from a public safety standpoint. Tr. 5981 (Burns). LILCO has augmented

its deterministic analyses of possible adverse systems interaction in a

|

|

|
_ . -

1
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manner suggested by the intervenors in their prefiled testimony. LILCO

has combined these techniques within the current state of technology to

identify systems interactions. See, e g , Burns g al., ff. Tr. 4346,

at 80, 85, 109.

J-955. Witness Thadani testified that probabilistic risk assess-

ments are probably one of the approaches that can be used to look at the

plant in an integral manner. In his opinion:

It is a unified look at the plant and not one section or
piece or system at a time. . . It is . . . a very.

'

logical framework for looking at the plant and trying to
identify if there are any weaknesses in that design or
operation of that plant. [F]or the present and for.. .

the near future, I can see probabilistic risk studies are
used as an adjunct to our current deterministic require-
ments. It is yet another look to see if there are any
things we can learn, and something we can do something
about. We do believe our deterministic requirements are
adequate.

Tr. 6459-60 (Thadani).

J-956. According to Mr. Thadani, the NRC Staff did not disagree

with LILCO's conclusion that PRAs could be used to assess systems

interactions. He testified that:

There are a number of methods which can be used to assess
dependencies including the use of fault tree / event tree
logic models. The only open question which the NRC has is
degree of efficiency of each method.

Tr. 6463 (Thadani).
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J-957. He also made it clear that although PRAs provided valuable

information, they are not necessary to ensure adequate protection from

systems interactions:

It is my opinion that our current requirements are
sufficient, but it is also my belief that conduct of
probabilistic risk assessments is most valuable to the
utility operating plant because that is where they get
additional information that could be utilized -- training

of the operators, looking at procedures. They go way
beyond what deterministic criteria do; potentially, the
so-called low probability accidents which could result in
core damage. I do think there is an advantage to doing
risk studies.

Tr. 6464-64 (Thadani).

J-958. And again he stated:

My personal view, again is that LILCO has gone beyond
what they are required to do and thus it seems to me that
they would have or should have identified some systems
interactions which may or may not have been important.
But the key point there is that they in my opinion went
beyond the current requirements.

Tr. 6621 (Thadani).

J-959. The NRC Staff submitted, in evidence, a report criticizing

the use of PRA as a methodology for addressing systems interaction. Speis

et al. , ff. Tr. 6357, at Attachment 1.81 The NRC Staff criticism of the

PRA methodology heavily relies on the testimony of Staff witness Conran.

Tr. 6353-55 (Conran). Mr. Conran acknowledged, however, that he has had

61 Letter, dated February 12, 1982, from W. J. Dircks, E00, to Paul
Shewman, ACRS, re: Systems Interactions. (Conran memo).

)
i _ _ _ _ _ _ _ _ _ _ _
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no experience in the performance or review of PRA. Tr. 6509, 6380, 6398

(Conran). The substance of the conclusions in the "Conran memo" on the

adequccy of PRA for doing systems interaction studies was not formulated

by anyone intimately familiar with the use of PRA, but rather was based

upon judgments made by this NRC Staff member. Tr. 6511 (Conran).

J-960. Mr. Conran noted that he depended upon consultants for most

of the input in this regard. Tr. 6509-12 (Conran). On cross-examination,

however, he indicated that the consultants that he relied upon believed

that event tree / fault tree methodology was adequate for systems interac-

tions studies. Thus, many of the statements in the meeting summary author-

ed by Conran and forwarded by the Dircks to Shewman letter of February 12,

1982, seem to be contrary to the views of the experts allegedly relied upon.

Tr. 6553 (Conran). This conflict places the validity of the conclusions

in this memo in doubt since its author does not have the qualifications to

support such conclusions on his own. See, e a , Tr. 6508-09 (Conran).

J-961. In addition, Mr. Conran indicated that the walkdown evalua-

tion performed for the Indian Point systems interaction analysis was

much more extensive than that performed for the Shoreham PRA. However,

since the NRC review of the Indian Point walkdown study was not complete,

no conclusion can be drawn regarding the adequacy or efficiency of the

more extensive walkdown method for identifying unacceptable systems

interactions. Tr. 7505, 7507 (Conran). In fact, the present Staff

position is that no assessment has yet been made of whether a resource

intensive undertaking like Indian Point should be required because the

. .

. - - - _ - - _ _ _ _ _ _ _ .
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!

benefits, if any, are not clear. Tr. 6508, 7509 (Thadani, Conran). The
i

! Indian Point walkdown does not address many aspects of intersystem

dependencies which may be important in the determination of adverse

systems interactions but which are addressed through the use of event

| tree / fault tree techniques. Tr. 7550-53 (Thadani, Conran).
|

|

J-962. Moreover, NRC witnesses indicated that there has not been a
I
'

review of the plant-specific Shoreham PRA by any of the NRC witnesses or

the Staff in general. Tr. 6398 (Conran, Speis, Rossi, Haass, Kirkwood),

6393 (Reis), 6476-77 (Thadani).
|

| J-963. In its prefiled testimony, Suffolk County criticized the

Shoreham PRA because, in its view, it did not take into account systems

| interactions. Goldsmith et al., ff. Tr. 1114, at 66. On cross-
|
'

examination, however, the witnesses admitted that they had only conducted

! a brief review of the PRA. Tr. 1685 (Minor). Thus, the criticism was

not based on detailed knowledge of the plant-specific Shoreham PRA and

methodology ~that was used to identify and assess systems interactions.

J-964. Suffolk County witnesses concluded that "a PRA which uses

the results of dependency analysis could be valuable in increasing plant

safety and reliability. Such a PRA could successfully identify potential

systems interactions which could result from system dependencies."

Goldsmith g al. , f f. Tr.1114, at 67. The County's witnesses also con- )

cluded that dependency analyses in PRAs should be complemented by the use
'

of plant walkdowns. Id. at 67.

:

L _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _
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J-965. As noted above, LILCO witnesses testified that a Shoreham

PRA did, in fact, use dependency analyses to supplement the PRA, did

include systems walkdowns, and the walkdowns did explicity search for and

identify potential systems interactions. Burns et al., ff. Tr. 4346, at

75, 76, 101-105.

11. QUESTION j.

llave LILCO and the Staff Applied Proper Systematic Methodology

Such as a Systematic Failure Modes and Effect Analysis to Analyze

Reliability of Systems to Determine Whether there is Reasonable

Assurance that the Shoreham Design Adequately Protects (the Public)

from Credible Accidents?

a). Requirements

J-966. The record discloses no regulatory requirements whatsoever for

applicants or the Staff to perform failure modes and effect analyses. See

also Findings J-286, 902. Nevertheless, a number of such analyses were

performed.

.

b). Implementation

Although there are no requirements for LILCO or the Staff to perform

failure modes and effect analyses for any purpose, a number of.such studies

- - _ - _ _ _ - _ _ _ __ _ -
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performed by, or for, LILCO and reviewed by the Staff are described in the

following Findings.

<

See Findings: J-77 to 80, 86 to 88, 106, 110.

,

c). Compliance.

i

t

Use of the failure mode and effect analyses to go beyond existing

requirements to analyze the reliability of systems to determine reasonable

assurance of public health and safety is described in the following

Findings.

'

See Findings: J-77, 78, 86 to 89, 106, 107, 110.
,

-

12. QUESf!0N k.'

Part 1
|

Absent a methodological approach taking into account systems inter-

action and classification and qualification of systems important to ,

safety and applying proper systematic methodology such as the fault

tree and event tree logic approach of the IREP program or a syste-

matic failure modes and effect analysis, to define the importance to

safety of each piece of equipment, is it possible to identify the

items to which General Design Criteria 1, 2, 3, 4, 10, 13, 21, 22,
.,

23, 24, 29, 35 and 37 apply?

- _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ __ _. _ _ _ _ _
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a). Requirements to Identify the Items to Which General Design
Criteria 1, 2, 3, 4, 10, 13, 21, 22, 23, 24, 29, 35 and 37
Apply

J-967. Criterion 1 - Quality standards and records. Applies to

structures, systems, and components important to safety. 10 C.F.R.

Part 50, Appendix A.

J-968. Criterion 2 - Design bases for protection against natural

phenomena. Applies to structures, systems, and components important to

safety. 10 C.F.R. Part 50, Appendix A.

J-969. Criterion 3 - Fire protection. Applies to structures, sys-

tems,.and components important to safety. 10 C.F.R. Part 50, Appendix A.

J-970. Criterion 4 - Environmental and missfie design bases.

Applies to structures, systems, and components important to safety.

10 C.F.R. Part 50, Appendix A.

J-971. Criterion 10 - Reactor design. Applies to the reactor core

and associated coolant, control, and protection systems. 10 C.F.R.

Part 50, Appendix A.

J-972. Criterion 13 - Instrumentation and control. Applies to

instrumentation to monitor variables and systems over their anticipated

ranges and controls to maintain variables within prescribed ranges.

10 C.F.R. Part 50, Appendix A.
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;

| J-973. Criterion 21 - Protection system reliability and testabil-

| ity. Applies to the protection system. 10 C.F.R. Part 50, Appendix A.
,

i

J-974. Criterion 22 - Protection system independence. Applies to

the protection system. 10 C.F.R. Part 50, Appendix A.
I
!

J-975. Criterion 23 - Protection system failure modes. Applies to

the protection system. 10 C.F.R. Part 50, Appendix A.

J-976. Criterion 24 - Separation of protection and control systems.

Applies to protection and control systems. 10 C.F.R. Part 50, Appendix A.

l

(
'

J-977. Criterion 29 - Protection against anticipated operational

occurrences. Applies to the protection and reactivity control systems.

10 C.F.R. Part 50, Appendix A.

J-978. Criterion 35 - Emergency core cooling. Applies to the

emergency core cooling system. 10 C.F.R. Part 50, Appendix A.

J-979. Criterion 37 - Testing of emergency core cooling system.

Applies to the emergency core cooling system, portions of the protection

system, normal and emergency power sources, and the associated cooling

water system. 10 C.F.R. Part 50, Appendix A.

J-980. Pursuant to the provisions of 6 50.34, an application for

a construction permit must include the principal design criteria for a
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proposed facility. The principal design criteria establish the necessary

design, fabrication, construction, testing, and performance requirements

for structures, systems, and components important to safety; that is,

structures, systems, and components'that provide reasonable assurance

that the facility can be operated without undue risk to the health and

safety of the public. 10 C.F.R. Part 50, Appendix A, General Design

Criteria for Nuclear Power Plants, Introduction.

b). Implementation of Identification of Items to Which General
Design Criteria 1, 2, 3, 4, 10, 13, 21, 22, 23, 24, 29, 35
and 37 Apply

J-981. The General Design Criteria were utilized to develop the
.;

overall' safety criteria and standards applied to the design of Shoreham.

These criteria are satisfied, in part, through the joint industry and

AEC/NRC effort in establishing overall safety criteria for boiling water

reactors. Burns et al. , ff. Tr. 4346, at 39.

J-982. All of the plant systems, including nonsafety-related systems,

have been examined and evaluated for their significance to total plant

function. The relationship of the nonsafety-related systems to overall

plant safety has not been ignored. They receive quality assurance and

. technical treatment commensurate with the goal of a reliable, and

therefore safe, power plant. Id. at 41.

.

I

_ _ _ _ . . _ _ - _ _ _ _ _ _ _ _ _
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J-983. Within the General Electric scope of supply, each structure,

system and component is evaluated and receives quality assurance commen-

surate with its intended safety or power generation reliability function.

Tr. 4434, 4457, 4964 (Robare); Tr. 13,788 (Long). General Electric has

one overall quality assurance program applied to both safety-related and

nonsafety-related activities. The degree of application depends upon the

overall function of the item involved. Tr. 10,169 (Long).

J-984. The level or degree of application of the program depends

on the importance of the equipment to the safe and reliable operation of

the plant. Tr. 4969 (Robare). Thus, design activities such as analyses,

documentation, review, verification, change control, and records are

applied, in large measure, to nonsafety-related structures, systems and

coinponents at General Electric. Burns e al. , ff. Tr. 4346, at 42-43;

Tr. 4970 (Robare). All structures, systems and components designed by

General Electric are subject to design review and design verification.

It is the level of detail that varies with the function of the equipment.

Less important equipment may get, for example, three design reviews

instead of four. Tr. 4969-72 (Robare, Ianni).

J-985. Stone & Webster has one Quality Assurance Department and one

Quality Assurance Program. That program meets the requirements of Appen-

dix 8 to 10 C.F.R. Part 50. As applied by Stone & Webster, the differences

in quality assurance applied to safety-related and nonsafety-related would

more result from differences in the quality standards as opposed to pro-

gramatic differences. Although the quality assurance activities applied
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to nonsafety-related items may differ from those for safety-related items,

they do not always differ. Tr. 4922-25 (Dawe).

J-986. Stone & Webster has one engineering and design control process

that is applied to all engineering work, safety-related and nonsafety-related.

Similarly, in procurement, SWEC applies the same procurement program to both

nonsafety-related and safety-related equipment commensurate with the item's

importance. Tr. 10,167-68 (Eifert).

J-987. Stone & Webster applies quality standards and quality assur-

ance to each structure, system and component commensurate with its intended

function. SWEC uses three quality assurance categories with SWEC QA Cate-
-

, gory I being applied to safety-related structures, systems and components

and SWEC QA Categories II and III being applied to nonsafety-related struc-

tures, systems and components that are essential for the reliable gener-

ation of electric power but are not essential for safe shutdown of the

plant. It also includes equipment or systems which contain radioactive

material, but whose failure could not release quantities sufficient to

endanger public safety. SWEC QA Category III applies to those structures,

systems and components that do not fall within Categories I or II. Burns

et al., ff. Tr. 4346, at 44-45.

J-988. Although the 18 criteria of Appendix B need not be applied

to nonsafety-related structures, systems and components, Stone & Webster

does apply these principles to equipment within QA Categories II and III.

The level and extent of the application depends on the function of the
w

d -
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equipment or activity covered by the specification. Burns et al., ff.

Tr. 4346, at 44-48.

J-989. LILCO applies quality standards and quality assurance to

all systems, structures, and components at the Shoreham plant commensurate

with their importance to the safe and reliable operation of the plant.

Burns et al. , ff. Tr. 4346, at 50.

J-990. LILC0 is aware of the need for appropriate quality assurance

to be applied to nonsafety-related items and has implemented such a program.

Tr. 6981 (Haass).

,

J-991. The NRC Staff has reviewed the quality standards applied

to nonsafety related items, as described in the FSAR, and was satisfied

that they met the acceptance criteria of the Standard Review Plan. Tr.

6974-75 (Haass). However, the Staff does not normally review the quality

assurance program for nonsafety-related items. The Staff does not have

criteria to be used in preparing or reviewing such a program, and the

applicant is not required to describe his specific program. Tr. 6976,

7063, 7480 (Haass); Tr. 7862-63 (Conran).

J-992. The Staff has much more extensive knowledge of the QA program

applied to nonsafety-related items at Shoreham than it has about most other

plants. The quality standards and quality assurance program for nonsafety-

related systems, structures and components at Shoreham are commensurate with

-

_ _ _ . . _ . . _ _ . . _ ,, __ . . _ . . .



,
-_ _ - _ _ _ _ _ _ _ _ _ _ _ _

s

-841-

the functions to be performed and comply with the Staff's interpretation of

| GDC-1. Tr. 6074-78, 7909-10 (Haass, Conran), 7850 (Speis), 7124 (Haass).

i

l c). Compliance with the Requirement to Identify the Items to
Which General Design Criteria 1, 2, 3, 4, 10, 13, 21, 22,
23, 24, 29, 35, and 37 Apply

J-993. The Staff has conducted a systematic examination of the

Shoreham application and determined that Shoreham meets the General Design

Criteria. The two exceptions in the Staff's determination are open items

still to be reviewed and a future commitment to GDC-1 for items important

to safety but not safety-related. Tr. 7850-51 (Speis).

Part 2

Is it possible to demonstrate compliance with the General Design

Criteria listed in Part 1 without defining the importance to safety

of each piece of equipment?

a). Requirements to Define the Importance to Safety of Each Piece
of Equipment to Demonstrate Compliance with the General Design
Criteria

J-994. 'The General Design Criteria do not prescribe a particular

methodology or methodologies to be used in the design and analysis of

nuclear power plant systems, structures and components. Rather, criteria

are established and the task is left to an applicant to demonstrate its

compliance with these criteria. Tr. 1792-93 (Hubbard).

- - _ -_- _ _ - _-_- _ __-___ - _ _- - _ - _
.. .
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J-995. No list equivalent to FSAR Table 3.2.1-1 is provided for

structures, systems and components which are important to safety but not

safety-related, nor is a listing of these items required by regulation or

by the Staff's review process. Speis et al., ff. Tr. 6357, at 9. Such

items are, however, addressed throughout the FSAR. See, e.g., FSAR Chap-

ters 3 (plant structures), 7 (instrumentation and controls), 8 (electrical

power systems), 9 (auxiliary systems),10 (steam and power conversion

systems), and 11 (radioactive waste management systems),

b). Implementation of the Definition of the Importance to Safety
of Each Piece of Equipment to Demonstrate Compliance with the
General Design Criteria

J-996. LILCO's witnesses testified that all of the Shoreham plant

systems, including nonsafety-related systems, have b'een examined and evalu-

ated for their significance to total plant function. Both GE and S&W

evaluate nonsafety-related items to determine what standards are to be

applied based on an evaluation of the component's function and the expected

service conditions. Tr. 4441 (Robare, Dawe). The expected service con-

dition for nonsafety-related items includes operation during a transient.

Tr. 4440 (Dawe). Nonsafety-related systems are considered to have a very

important role in reliable power operation and they are designed, fabri-

cated, erected and tested to quality standards and receive quality assur-

ance commensurate with the goal of a reliable and safe power plant.

Burns et al. , ff. Tr. 4346, at 41.

l
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J-997. General Electric requires an appropriate degree of engineer-

[ ing design and quality assurance for all structures, systems and compo-
|
l nents independent of safety classification. The quality assurance

requirements for procurement or manufacture of nonsafety-related items

are specified by the design and quality control engineers based on their

evaluation of the function, complexity and importance to reliable power

generation as well as to safety where the item has safety relevance.

Burns g al. , ff. Tr. 4346, at 42; Tr. 4435, 4962 (Robare); see Tr. 1319,
*

1321 (Hubbard). General Electric's operating experience and safety

record give it confidence that Shoreham's structures, systems and compo-

nents are properly classified. Tr. 4933 (Robare).

J-998. Mr. Dawe of Stone & Webster testified that his company

applies the same quality assurance program regardless of whether the

class or item involved is safety-related or nonsafety-related. He con-

sidered the constructs [i.e. , concepts] of " safety related" and

"important to safety" are "somewhat artificial" for for these purposes.

What is applied in terms of quality standards and quality assurance is

the sophisticated engineering approach that engineers use. One dces not

stop when Appendix B criteria are met; engineering judgment continues to

be applied in deciding what margins to provide or what the level of

reliability should be in a design. Tr. 4928-29 (Dawe).

J-999. Stone & Webster also evaluates each structure, system and

component within its scope of supply and applies quality assurance com-

mensurate with the item's intended function. Burns et al., ff. Tr.~4346,

,, ..
. .. . . .. .. .
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at 44; Tr. 4395 (Garabedian). Two quality assurance categories are

utilized for nonsafety-related items. Id. at 45. Applicable specifica-

tions clearly identify the assigned quality assurance category, which is

selected based on the function involved. Id. at 45-46. Company organiza-

tion and procedures are designed to ensure that each specification is

complete and correct. Id. at 47. All nonsafety-related items are intended

to be designed, procured, constructed and tested in accordance with

applicable codes and standards and good design and construction practice.

Id. at 47. Although c'ompliance with Appendix B of 10 C.F.R. Part 50 is not

required for nonsafety-related items,s2 the principles of a comprehensive

quality assurance program which the Appendix B criteria represent are

applied to nonsafety-related items commensurate with the specific

activities performed. Burns e_t al., ff. Tr. 4346, at 47.

J-1000. LILCO, too, has in place quality programs and requirements

for construction activities relating to fabrication and installation of

nonsafety-related items. Burns et al., ff. Tr. 4346, at 48. LILC0 applies

quality standards and quality assurance to all structures, systems and

c2Although there is evidence that it was the original intent of the
drafters of Appendix B of 10 C.F.R. Part 50 to apply that appendix to
all of the plant items to which Appendix A of that part applies (see
46 Fed. Reg. 53,618 (1981)), the application of Appendix'B has con-
sistently been only to safety-related structures, systems. and componer.ts.
Speis et al., ff. Tr. 6357, at 5; Tr. 5240 (Robare); Tr. 1781 (Hubbard);
Tr. 7830 (Speis); Tr. - 6967 (Haass). The NRC is working on a proposed
rule to expand the list of structures, systems and corr.ponents subject
to Appendix B (see NUREG-0660, Item I.F.1) and to provide regulatory
guidance for appropriate quality assurance criteria for important to

~

safety items and has research projects ongoing in support of that effort.
Minor et al. , f f. Tr. 1113, at 70; Tr. 6980 (Haass); Tr. '7070-71 (Haass);
Tr. 7858-59 (Conran,-Haass).
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components of Shoreham commensurate with their importance to the safe

and reliable operation of the plant. Burns et al., ff. Tr. 4346, at 50.

Examples were provided in the areas of piping systems, welding procedures,

and electrical equipment of the application of industry codes, construc-

tion inspections and qualification requirements. Id. at 49-50.

J-1001. The Staff does not review the quality assurance program for

items important to safety but not safety-related, nor does it inspect for

compliance with such a program. Speis et al., ff. Tr. 6357, at 8-9; Tr.

7063, 7480 (Haass); Tr. 16961, 17288-91 (Higgins).

c). Compliance with the Requirements to Define the Importance
to Safety of Each Piece of Equipment to Demonstrate Compli-
ance with the General Design Criteria

J-1002. There is no evidence that Applicant's improper use of the

term "important to safety" has had a substantive impact on the design and

construction of the Shoreham plant. Staff's witnesses testified specific-

ally that they were aware of no specific example of a substantive differ-

ence in the plant caused by the definitional issue. Applicant's witnesses

testified specifically that no such substantive differences exist. Tr.

4422-23, 4472-73 (Dawe); Tr. 7815 (Speis et al. ); Tr. 6958-61 (Conran).

J-1003. Even though Applicant did not use the term "important to

safety" properly, by putting together an FSAR and addressing the criteria

for structures, systems and components called for in the-Standard Review

Plan, Applicant has-satisfied the Staff's requirements for items important
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to safety. Tr. 7495-96 (Conran); see Tr. 6537 (Conran); Speis et al.,

ff. Tr. 6357, at 10.

J-1004. The Staff's review process verifies that plant items impor-

tant to safety meet the Staff's requirements as outlined in the Standard

Review Plan. Tr. 6974-75 (Haass).

J-1005. Section 3.1 of the FSAR contains a commitment by LILCO to

comply with GDC-1 as follows:

The detailed QA program developed by Long Island Lighting
contractors satisfies the requirements of Criterion 1.

Because LILCO has equated the terms "important to safety" and " safety

related" in its FSAR commitments, this specific commitment was intended

to relate only to safety-related plant items. See Tr. 4470, 4485 (Dawe).

J-1006. The Staff considered this a commitment which included

important to safety plant items; in the Staff's view, GDC-1 applies to

the entire broader class. Tr. 7080 (Rossi); Tr. 16960 (Higgins).

J-1007. Applicant's prefiled and oral testimony has described the

specific quality assurance program applied to structures, systems and

components to the Staff's satisfaction. -Tr. 6974-75 (Haass).
.

m.
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III-K. QUALITY ASSURANCE AND QUALITY CONTROL

(SC/ SOC 12, SC 13, SC 14, SC 15)

THE CONTENTIONS

K-1. As admitted for litigation, Suffolk County /Shoreham Opponents

Coalition Contention 12 reads as follows:

Suffolk County contends that LILCO and the NRC
Staff have not adequately demonstrated that the
quality assurance program for the design and instal-#

lation of structures, systems, and components for
Shoreham was conducted in a timely manner in compli-
ance with the_ pertinent portions of 10 C.F.R. 50,
Appendix B, Sections I to XVIII, and 10 C.F.R. 50,
Appendix A, GDC 1. There has been a pattern of QA/QC
breakdowns at Shoreham. This pattern has covered
Appendix B Criteria 2, 3 and 5-18. Accordingly,
Suffolk County contends that LILCO has failed to
comply with 10 C.F.R. Part 50, Appendix B, as parti-
cularized in Appendix I attached hereto.

Appendix I, attached to the County's proposed findings, contains a par-

ticularization of SC/ SOC Contention 12. In Appendix I, various NRC Region I

findings are grouped by Appendix B criteria to illustrate what the County

asserts is the alleged pattern of quality assurance / quality control break-

-downs at Shoreham.

K-2. As admitted for litigation, Suffolk County' Contention 13
.

reads as follows:

r
Suffolk County contends that the QA program

description for the operation of Shoreham, as pro-
,

vided in the FSAR, does'not comply with 10 C.F.R.

,

'a
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50.34(b)(6)(ii) and 10 C.F.R. 50, Appendix B, Sec-
tions I to XVIII, with regard to:

(a) Failure to address, at a minimum, each of
the criteria in Appendix B in sufficient detail
to enable an independent reviewer to determine
whether and how all the requirements of Appen-
dix B will be statisfied;

(b) Failure to provide for the adequate iden-
tification, reporting and analysis of all equip-
ment failures discovered during operation and
maintenance at Shoreham and at other operating
BWR stations with similar equipment;

(c) Failure to ensure that replacement mate-
rials and parts of systems classified as compo-
nents "important to safety" will be equivalent
to the original equipment, that replacements
will be installed in accordance with adequate
process procedures, and that the repaired or
reworked structures, systems or components will
be adequately inspected, tested and documented

'

in "as-built" drawings; and

(d) Failure to provide an adequate number of
qualified QA/QC personnel on the operating Staff,
including the availability of QC personnel on
off-shifts.

K-3. As admitted for litigation Suffolk County Contention 14 reads

as follows:

Suffolk County contends that the NRC Staff's
"

Inspection and Enforement (I&E) Program has not ade-
quately verified that LILCO's quality assurance pro-
gram for Shoreham has been implemented in accordance
with the requirements of 10 C.F.R. 50.34(a), para-
graph 7 and 10 C.F.R. 50, Appendix B, Sections I
through XVIII, in that:

(a) The I&E Program has indentified only the
symptoms of the Shoreham quality deficiencies
as noncontbrmances, and has not required LILCO
to initiate corrective action to resolve the
root causes;

- .-
- _ _ _ .
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(b) The I&E Program's reliance on LILCO for
primary inspections at Shoreham with NRC
official serving as auditors is not adequate
because the same practice has recently proved
to be inadequate in timely identifying quality
deficiencies at other nuclear facilities (ea,
Browns Ferry, North Anna, Davis Besse and Rancho
Seco); and

(c) The I&E Program has no baseline criteria
against which to measure quantitatively the
effectiveness of the Shoreham quality program.
In order to draw conclusions from random inspec-
tions just such a statistical base is desirable.
In addition, the I&E program has no means of
determining improvements in, or the effective-
ness of, corrections as no comparative measures
are used.

Therefore, no general conclusions as to the ade-
quacy of the LILCO program can be drawn by I&E.

K-4. As admitted for litigation Suffolk County Contention 15 reads

as follows:

Suffolk County contends that the Shoreham
quality assurance / quality control program has in-
volved inadequate review and physical inspection to
verify compliance with 10 C.F.R. 50, Appendix B. The
inability to verify full compliance with Appendix B
is based on inadequacies discovered independently'at
Diablo Canyon, Zimmer, Midland and South Texas and
on statements by NRC Chairman Palladino. Similarly,
the random, nonsystematic approach taken by NRC I&E
to verify quality programs is inadequate to provide
appropriate assurance of compliance. Also the random
checks being conducted by the NRC resident inspector
at Shoreham indicate lapses, breakdowns and incon-
sistencies that do not provide credible public assur-
ance of an operable QA System. For example, see NRC
Inspections 50-322/79-05, 80-03, 80-06, 80-08, 80-14
and 81-02. Because the NRC reports do not indicate
what changes, if any, were made in procedures to
correct for failures that have occurred, it is not
possible to judge the adequacy of corrective actions.
Finally, there are not quantitative measures used to
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assure that NRC I&E and LILCO audits can be correlated
statistically to provide verification of the adequacy
of the QA system or equipment error or distinguish
between random errors and systematic failures.

Therefore, there is no assurance that LILCO has
complied with 10 C.F.R. 50.55(e) and 10 C.F.R. 50,
Appendix B, Sections XVII and XVIII. Suffolk County
contends that NRC I&E and LILCO cannot provide assur-
ance of compliance without systematically auditing QA
documentation against physically inspectable struc-
tures and components. This physical audit should be
sufficiently detailed to provide statistically valid
data to permit projection of the audit results to sys-
tems beyond those systems and QA records inspected.

PRELIMINARY

1. FINDINGS

K-5. We have attached a glossary of terms used in our findings and

opinion on quality assurance at the end of these findings. Witnesses for

LILCO, the NRC Staff and Suffolk County testified on Contentions 12-15.

LILCO's prefiled testimony was submitted by Messrs. John F. Alexander,

T. Frank Gerecke, Joseph M. Kelly, Arthur R. Muller, William J. Museler and

Edward J. Youngling of LILC0; Messrs. T. Tracy Arrington, Frederick B.

Baldwin, Robert G. Burns and William F. Eifert of Stone & Webster Engineer-

ing Corporation ("SWEC"); and Mr. Donald G. Long of GeneraleElectric ("GE").

Alexander et al., LILCO Ex. 21. Mr. Robert A. Kubinak and Mr. Brian McCaffrey

also appeared at the Board's request for LILCO on Independent Safety Evalua-

tion Group ("ISEG") matters. See LILCO Ev. 35, Items 3 and 4 (Professional

Qualifications -- Robert A. Kubinak, Professional Qualification -- Brian

McCaffrey). Messrs. Museler, Arrington and Kelly submitted supplemental

m__
.

i
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testimony for the Applicant on the NRC Readiness Assessment Team (" RAT")

inspection. Museler et al., ff. Tr. 19,757.

K-6. Prefiled testimony was submitted on behalf of the NRC Staff by

Messrs._ Robert M. Gallo of the Division of Project and Resident Programs,

-Region I; John William Gilray of the Quality Assurance Branch, Office of
,

Nuclear Reactor Regulation; James C. Higgins of Region I and Senior Resi-

dent Inspector at the Shoreham Nuclear Power Station; Lewis Narrow of the

Engineering Programs Branch, Division of Engineering and Technical Pro-

grams, Region I; and George W. Rivenbark of the Operating Reactor Branch

No. 4, Division of Licensing, Office of Nuclear Reactor Regulation. Gallo

et al., Staff Ex. 8. Messrs. Gallo, Gilray, Rivenbark, Higgins and Narrow

also submitted supplemental testimony updating I&E reports. Gallo et

al., ff. Tr. 16,411-A. Mr. Donald L. Caphton of the Engineering Programs
,

Branch, Division of Engineering and Technical Programs, Region I, joined

'Mr._Gilray in appearing for the NRC Staff on Operational Quality Assurance

independence. See Tr. 20,148 (Professional Qualifications -- Donald L.

Caphton). Mr. Edward G. Greenman, Projects Branch No. 1, Division of

Project and Resident Programs, Region I, joined Mr. Higgins in appearing

for the NRC Staff regarding the RAT inspection. See Tr. 19,753 (Profes-

~

sional Qualifications -- Edward G. Greenman).

-K-7. Suffolk County's testimony was filed by Mr. Richard B. Hubbard

of MHB Technical Associates. SC Exs. 89A and 898. LILC0 moved to strike

portions of the Suffolk County QA/QC testimony, including all those which

-pertained to_QA requirements for structures, systems and components

-

- , - - . . - - - . m
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("SS&Cs") important to safety but not safety related. The LILCO Motion,

the Staff's support thereof and the County's opposition to the Motion are

bound into the record following Tr. 10,058. The LILCO Motion was denied

prior to the start of the hearing during a conference call and the Board

confirmed its ruling at the start of the QA/QC hearing. Tr. 10,059.

Mr. Hubbard also filed supplemental testimony on housekeeping. SC

Ex. 89D.

K-8. Testimony was also filed by LILCO and Suffolk County on Torrey

Pines Technology's construction verification of Shoreham. Prefiled

testimony on behalf of LILCO was submitted by Mr. Joseph P. Novarro of

LILC0 and Mr. Louis D. Johnson of Torrey Pines Technology. Novarro, ff.

Tr.17,588; Johnson, LILCO Ex. 56. Mr. Johnson also filed supplemental

testimony. Johnson, ff. Tr. 18,313. Depositions were taken of Messrs.

Novarro and Johnson as well, and were admitted into evidence. Johnson,

LILC0 Ex. 57; Nosarro, LILCO Ex. 58. Prefiled testimony was submitted

on behalf of Suffolk County by Mr. Hubbard and Dr. Francisco J. Samaniego

of the University of California, Davis. Hubbard and Samaniego, ff.

Tr. 19,068. LILC0 unsuccessfully moved to strike Dr. Samaniego's testi-

mony. See Tr. 17,568-80, 19,287-92. Messrs. Hubbard and Samaniego were

also deposed regarding the Torrey Pines inspection, and their joint depo-

sition was received into evidence. Hubbard and Samaniego, SC Ex. 112.

K-9. The Staff did not file testimony or otherwise participate in

the litigation of the Torrey Pines Report, but supported the proposed

findings of facts filed by LILCO.

_
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K-10. The Licensing Board encouraged the examination on QA/QC to

focus on alleged deficiencies in QA implementation rather than solely on

the description of LILC0's QA program. Tr. 10,259-68 (Brenner, Lanpber).

2. DEFINITIONS

K-11. Appendix B to 10 C.F.R. Part 50 uses the term " quality assur-

ance" (QA) to comprise "all those planned and systematic actions necessary

to provide adequate confidence that a structure, system or component will

perform satisfactorily in service." LILC0 Ex. 21, at 1.

K-12. Appendix B provides that " Quality assurance includes quality

control, which comprises those quality assurance actions related to the

physical characteristics of a material, structure, component on system

which provide a means to control the quality of the materials, structure,

component, or system to predetermined requirements." LILC0 Ex. 21, at 1.

K-13. An Engineering and Design Coordination Report (E&DCR) is a

Stone 1L Webster (S&W or SWEC) form for requesting or authorizing Engineering
.

Department approval of a change or clarification of a requirement. LILCO

Ex. 21, at 3.

K- 14. A Nonconformance and Disposition Report (N&D) is a SWEC form
s-

.used to obtain an Engineering Department disposition of an item, condition,-

or material that deviates from drawings, specifications, or engineering

L
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requirements and cannot be corrected within the scope of such requirements.

LILCO Ex. 21, at 4.

I 3. LILCO'S EARLY COMMITMENT TO QUALITY

K- 15. LILC0 made an early commitment to quality in the design, pro-

curement, construction and operation of the Shoreham Nuclear Power Station.

Long before the construction permit for Shoreham was issued in April 1973,

LILCO developed a Quality Assurance Program. Alexander et al., LILCO Ex.

21, at 17-18, 71-72, 151-52.

K-16. LICLO's early commitment to quality in construction is re-
i

flected in the assignment of quality assurance personnel to the Shoreham

construction site. A LILC0 Quality Assurance Engineer was assigned to

the site in April 1970. In May 1970, Stone & Webster began its Field

Quality Control organization with the assignment of a resident Quality

Control Engineer and an inspector to the Shoreham site. Both of these

assignments preceded the backfilling and compacting'in the reactor area
'

which began in late May 1970. The assignments also preceded the June 27,

1970, adoption by the NRC of 10 C.F.R. Part 50, Appendix B. Alexander

et al., LILC0 Ex. 21, at.151-52.

K-17. Prior to 1970, there was no explicit regulatory requirement'

for a quality assurance program. Yet, in April 1969, consistent with

-- _ _ _ _ _ _ _ _ - _ - . -
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what was considered good industry practice and with the then proposed

10 C.F.R. Part 50, Appendix B, a quality assurance program for Shoreham

was described in the Preliminary Safety Analysis Report (PSAR). Alexander

gt al., LICLO Ex. 21, at-17-18; Hubbard, SC Ex. 89A, at 6. In January

1970, LILC0 published its Quality Assurance Manual which was designed to

comply with the proposed 10 C.F.R. Part 50, Appendix B. Appendix B was

not officially adopted until June 27, 1970. Alexander gt al., LICLO

Ex. 21, at 17-18; Hubbard, SC Ex. 89A, at 9. Likewise, Stone & Webster

and General Electric applied specified quality assurance and quality con--

trol procedures early in Shoreham's development. By January 1968, Stone

& Webster had issued field quality control procedures, and in July 1969

issued a Shoreham Quality Assurance Manual designed to comply with then

proposed 10 C.F.R. Part 50, Appendix B. General Electric published a

nuclear quality assurance program description for the Nuclear Steam

Supply Systems in August 1968. Alexander gt al., LILCO Ex. 21, at 13-14.

n

K-18. Through the years, the LILC0 Quality Assurance Program has

been updated to meet changing regulatory and management requirements. In-

Janury 1973, LILC0 published a revised Quality Assurance Manual patterned-

to meet American National Standards Institute ANSI N45.2-1971, which had

been endorsed in AEC/NRC regulatory guides. Alexander gt al., LILC0

Ex. 21, at 11-12; Hubbard, SC Ex. 89A, at 11. The revised manual was

reviewed along with its associated implementing procedures by the AEC

Staff. After completion of corrective action that resultec from the

review, the AEC Staff stated that LILCO's Quality Assurance Program was

_
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acceptable and that it fully complied with the requirements of 10 C.F.R.

Part 50, Appendix B. Alexander et al., LILCO Ex. 21, at 11-12.

4. THE SCOPE OF LILCO'S QUALITY ASSURANCE PROGRAM

K-19. LILCO's Quality Assurance Program addresses all aspects of

the design, construction and testing of Shoreham, including design
'

control, procurement and construction control. See generally Alexander

et al., LILCO Ex. 21, at 71-243. Each of the 18 criteria of Appendix B

is addressed in the LILCO Quality Assurance Program. Id. at 34.

K-20. Appendix B applies only to safety-related structures, systems

and components. Tr. 7829 (Speis), Tr. 15,422 (Hubbard).

K-21. LILCO's Quality Assurance Program is neither designed nor

expected to ensure perfection in the design, procurement and construction

of the Shoreham Nuclear Power Station. See Tr. 17,363-65 (Gallo);

Tr. 17,451-52 (Narrow). An effective quality assurance program need not

have zero defects; it is the significance of the errors that is important.

Tr. 18,990 (Johnson). Rather, the quality assurance program forms a sys-

tem of layers and gates designed to detect and correct significant noncon-

formance or noncompliance with the required standards. . Alexander et al.,

LILCO Ex. 21, at 22-23, 163-64.

.

- _ _ . _ _ _ _ _ _ _ . . _ .
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9

K-22. Suffolk County witness Hubbard confirmed that quality assur-

ance and quality control programs will not ensure that errors will be

totally eliminated:

[I]n designing and constructing any complex facility,
errors are inevitable because people are.not infallible.
QA and QC recognize human imperfections and thus impose
a control system designed to detect those inevitable
errors and, therefore, to ensure that the facility is, in
fact, designed and constructed to the required standards.

Hubbard, SC Ex. 89A, at 15.

K-23. Design control constitutes those measures which are taken to

assure the quality of the " design" or " engineering" at Shoreham. " Design"

and " engineering" mean " Technical and management processes, which lead to

and include the issuance of documents such as drawings, specifications,

procedures, and other documents that specify-technical requirements of

structures, systems, and components." Alexander et al., LILCO Ex. 21,

at 71.

K-24. Procurement quality assurance includes the specific programs

of LILCO, Stone & Webster and General Electric, and their contractors and

suppliers, which are designed to assure that the engineered equipment,

materials and services conform to the technical requirements, the quality

assurance requirements and the code and standard requirements specified

in the procurement documents. Alexander et al., LILCO Ex. 21, at 102,

130.
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K-25. LILCO's Construction Quality Assurance Program is designed to

build quality into the plant through management control over construction

personnel, knowledgeable construction supervisors, trained construction

workers, use of quality materials and a system of audits and surveillance

to assure implementation of the quality assurance program. Alexander et

al., LILC0 Ex. 21, at 153-61, 168-72.

K-26. The LILC0 Corporate Statement of Quality Assurance Policy,

specifies that LILC0's Quality Assurance Program is designed to meet the

requirments of the 18 criteria of 10 C.F.R. Part 50, Appendix B. The

LILC0 Quality Assurance Manual states:

The Quality Assurance manuals used during design,
construction and operation of the plant describe the
policy established by the Long Island Lighting Com-
pany (LILCO) to assure that the nuclear power plant
is designed, constructed, tested, operated, main-
tained, repaired, refueled and modified in accord-
ance with 10 C.F.R. Part 50 Appendix B, Quality
Assurance Criteria for Nuclear Power Plants.

The requirements stipulated in these manuals are
mandatory and shall be appropriately imposed on all
personnel and organizations who perform quality-
affecting activities-from the design through opera-
tional phases of the nuclear power plant. It is
essential that strict adherence to quality assur--
ance requirements shall prevail.

.

Alexander et al., LILCO Ex. 21, at 15, Attachment 4. The LILC0 Quality

.L Assurance Program for Shoreham satisfies all of the Appendix B criteria.
i

Id. at 34.

3. ,

I

+. ,

b_ .
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K-27. LILCO's ability to meet the requirements of Appendix B

was recognized by the AEC in its decision to grant a construction permit

for the Shoreham Nuclear Power Station. The Atomic Safety and Licensing

Board found in the construction permit proceeding that LILCO's Quality

Assurance Program and its proposed implementation complied with the

quality assurance criteria specified in Appendix B of 10 C.F.R. Part 50.

Long Island Lighting Company (Shoreham Nuclear Power Station), LBP-73-13,

6 AEC 271, 280 (1973).

K-28. An appeal was taken from the initial decision to grant a con-

struction permit for Shoreham. During the Appeal Board proceedings, the

Board compared LILCO's Quality Assurance Program and its proposed imple-

mentation with the criteria of Appendix B. The Appeal Board concluded:

[T]o be granted a construction permit, an applicant
must satisfy the QA standards of 10 C.F.R. Part 50,
Appendix B . . . . Our review of the applicant's
revised QA program convinces us that it is adequate
to meet the requirements of Appendix B.

Long Island Lighting Company (Shoreham Nuclear Power Station), ALAB-156,

6 AEC 831, 849 (1973).

K-29. Stone & Webster published a revised Quality Assurance Manual

for Shoreham in October 1973. This manual was subsequently used as a

model for the Stone & Webster Corporate Quality Assurance Licensing

Topical Report, which was formally accepted by the AEC on December 31,

1974. Alexander et al. , LILCO Ex. 21, at 13-14,

<
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K-30. The NRC Licensing Contractor Vendor Inspection Program, In-

spection & Enforcement Branch (LCVIP), has routinely performed inspec-

tions of Stone & Webster's implementation of its Quality Assurance

Licensing Topical Report commitments. During these inspections LCVIP

concluded that Stone & Webster's Quality Assurance Program was in com-

pliance with these commitments. Alexander et al., LILCO Ex. 21, at

37-38.

K-31. The General Electric Quality Assurance Licensing Topical

Report was accepted by the NRC in November 1976. The NRC I&E, Region IV,

has routinely performed implementation inspections of the NRC-accepted

General Electric Nuclear Energy Business Operations (NEBO) Quality Assur-

ance Licensing Topical Report. As a result of I&E inspections of General

Electric's implementation of commitments in the Licensing Topical Report,

I&E issued a letter in 1979 concluding that General Electric was properly

implementing its Quality Assurance Program as described in the Licensing

Topical Report. Since 1979, I&E has continued to audit General Electric

against commitments in the Licensing Report. Alexander et al., LILCO

Ex. 21, at 14, 38-39.

K-32. Staff witness Narrow testified that the LILCO Quality Assur-

ance Manual was reviewed twice during the course of the NRC Region I

program, once as a part of the program during the initial stages of con-

struction and again during the midterm quality assurance inspection.

Tr. 17,486 (Narrow). Staff witness Higgins also testified that Region I

.

.
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reviews the Quality Assurance Manual for operations and the quality assur-

ance operation procedures and uses them in conjunction with inspection

activities at Shoreham. Deficiencies, if found, would be recorded in

I&E inspection reports. Tr. 17,487 (Higgins).

5. ELEMENTS OF THE LILCO QUALITY ASSURANCE PROGRAM

a. The Engineering / Design Quality Assurance Program

K-33. LILCO has had a long-standing program for assuring quality

in the engineering and design of Shoreham. The Shoreham PSAR and early

quality assurance manuals and procedures not only reflect a strong

commitment to quality assurance through design control, but also provide

for methods to implement a design control program. Alexander et al.,

LILCO Ex. 21, at 71-72.

1). Organization for Design and Design Verification

K-34. Since 1969, LILCO has provided a Project Engineering Organiza-

tion dedicated to reviewing and directing the design for Shoreham. .LILCO

Project Engineering is structured to complement the organizational struc-

ture of the Stone & Webster central engineering office, which is organized

by engineering discipline (structural, electrical, power, etc.). Assist-

ant Project Engineers from each discipline are assigned to the site, while

the Lead Engineers are retained in various organizations at LILCO's head-

quarters in Hicksville. Alexander et al., LILCO Ex. 21, at 73-74.

i
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K-35. Stone & Webster has its own Engineering Assurance Program and

organization to ensure the quality of engineering work. The Chief Engineer,

Engineering Assurance Division, is responsible for the administration and

management of the Engineering Assurance Program. Alexander et al., LILCO

Ex. 21, Attachment 5, at 1-1 to 1-4. The Engineering Assurance Program

includes an auditing program and a corrective action program to assure

that the quality assurance program is carried out. Id. at 77-78, Attach-

ment 5, at 1-1. It is applied to both safety-related and nonsafety-related

structures, systems and components. Id. Attachment 5; Tr. 10,167-68

(Eifert).

K-36. The Shoreham nuclear steam supply system (NSSS) design control

has been provided by the General Electric NEBO. At General Electric,

there has been a formal design control program applicable to Shoreham

since 1968. Alexander et al., LILCO Ex. 21, at 78-80. General Electric's

design control program considers the basic criteria of Appendix B regard-

less of whether the. structure, system or component is safety related or

nonsafety related; however, the detail of the quality assurance program
,

for nonsafety-related structures, systems and components is determined

by the function served. Tr. 10,169 (Long).

2). Desian Verification

K-37. In the design process, the quality assurance activities are

design verifications and audits of the implementation of the design.

Design verifications are performed at various points in the process of

a
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,

developing the design and converting the design into drawings and speci-

fications. Alexander et al., LILC0 Ex. 21, at 81-82.

Stone & Webster's Design Verification

K-38. Design verification at Stone & Webster consists of those

activities performed to verify the adequacy of the design by substantiat-t

ing that the design inputs have been properly selected and used, that the

requirements of the various engineering disciplines have been integrated

and that the resulting design meets the specified requirements. The de-'

sign verification process is controlled by procedures and instructions

established by Stone & Webster management to ensure design control.,

Alexander et al., LILCO Ex. 21, at 82-83. Typically, design verification,

is accomplished by one or a combination of: (1) design review, (2) alter-
,

nate or simplified calculations and (3) qualification testing. At Stone &t

Webster, the design verification tasks are performed by someone other than

the preparer of the design documents. Each reviewer makes sure that his

comments are resolved and incorporated before he approves the final docu-

ment by affixing his initials or signature to the final document, or, when

appropriate, approval may be in the form of a separate written endorsement.

Alexander et al., LILCO Ex. 21, at 83-86.

K-39. Design reviews confirm that the quality requirements to be met

by suppliers and construction forces are specified on the design documents

and that acceptance criteria are given. These specified requirements form

_ _ _ _ _ _ _ _ _ _ - __



.

,
.

-864-

a basis for later quality assurance efforts during procurement, construc-

tion, testing and startup. Design reviews confirm that sufficient detail

is provided to ensure the quality of the final product. Alexander et al.,

LILCO Ex. 21, at 84-85.

General Electric's Design Verification

K-40. General Electric NEB 0 design development and verification is

based on a controlled program that addresses (1) identification and con-

trol of the design input to assure compliance with the project design,

regulatory requirements and appropriate quality standards, (2) indepen-

dent verification of design accuracy by design review, alternate methods

of calculation and testing, (3) identification and control of design

interfaces, (4) controlling design changes, and (5) distribution of docu-

ments under a controlled document system. Alexander et al., LILCO Ex. 21,

at 91-92, Attachment 17, S 2 (" General Electric Boiling Water Reactor

Quality Assurance Manual").

K-41. Like Stone & Webster, General Electric NEBO's design verifica-

tion process utilizes independent confirmation that the designs meet the

design requirements and that the resulting design is satisfactory for its

intended purposes. To assure independent confirmation and quality, design

verification is performed by persons or groups other.than those directly

responsible for the design. Methods employed in design verification

include: checking, design, review, the use of alternate or simplified

.

.
.
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calculation methods or the performance of a suitable testing program.

Alexander et al., LILCO Ex. 21, at 92-93.t

'

LILCO's Design Verification

i

K-42. In addition to the design verifications performed by Stone &

Webster and General Electric, LILCO's Project Engineering performs re-

I views to assure that plant engineering is adequate and will provide a

safe operating station. The LILCO Lead Engineer and'the Project Engi-

neering organization review and sign off on major procurement specifica-

j tions, selected Stone & Webster general arrangement drawings, flow dia-
I

grams, electrical one-line diagrams and logic diagrams. In addition to

LILCO's review of the actual designs to assure quality, a LILCO Lead

Engineer or Project Engineering representative or both, as assigned by

Project Licensing, formally review, comment on and sign off on amendments

to Shoreham licensing documents (FSAR, ER, etc.) and submittals that make
I

or affect licensing commitments to assure the accuracy and completeness

of licensing submittals and conformance to the plant design. Alexander

et al., LILCO Ex. 21, at 93-95.

3). Design Change Control
.,

General Electric's and Stone & Webster's Control of Design Changes
,

K-43. Design changes at both General Electric and Stone & Webster are c

controlled by procedures that require that changes to a design document be

. . _ _ _ _ _ __. - __ . _ _ _ __ _ _ _ . _ _ __ _
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approved by the same individuals or groups that approved the original

document. When revisions or addenda to documents are issued, they are

distributed to the same individuals who received the original documents.

Alexander et al., LILCO Ex. 21, at 96-99.

K-44. Changes must be formally documented in a revision or addendum

to the issued design document or by an officially approved advance change

document (for example, a Stone & Webster " Engineering & Design Coordina-

tion Report" (E&DCR) or a General Electric " Engineering Change Notice"

(ECN)). Alexander et al., LILC0 Ex. 21, at 96-99; Tr. 10,220 (Museler).

K-45. The document control procedure provides for maintaining logs

of design documents and identifying in the logs all advance changes that

have been authorized against the specific document. The logs are made

available_to the individuals and groups who use the design documents so

that they are aware of the latest approved design. Alexander et al.,

LILCO Ex. 21, at 97-99, Attachment 19; Tr. 10,225 (Museler).

LILCO's Control of Desian Changes

'

K-46. LILCO, through its Project Engineering organization, may

initiate its own proposed design changes. LILCO is also involved in re-

viewing design changes originated by General Electric and Stone & Webster.
A r

LILCO reviews revisions and addenda to design documents and reviews field-

generated design changes. Alexander et al., LILCO Ex. 21, at 99-100.

i
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K-47. To ensure a greater measure of design change control, the

LILCO Project Engineering organization reviews and approves various types

of design change documents before their release for detailed engineering

or field implementation. These reviews fall into three categories: (1)

. change control forms, (2) General Electrical Field Deviation Disposition

Requests, and (3) field generated E&DCRs. Alexander et al., LILCO Ex. 21, <

at 101-02.
,

4). Audits for Quality Assurance in Engineering

Stone & Webster's Engineering Audit Program

K-48. In 1969, Stone & Webster established a program of auditing its

own engineering activities. Over the years, the program has evolved into

the current engineering assurance audit program that provides assurance

that Stone & Webster procedures for developing power plant designs are

being followed and that the design control procedures are effective'in

providing a quality design. Alexander et al., LILCO Ex. 21, at 110-11.

K-49. -Not only has Stone & Webster audited its own engineering

efforts in order to assure quality.in the design, but the NRC I&E License

. Contractor Vendor Inspection Program has periodically audited Stone &

Webster. .In 1975, subsequent to approval of the Topical Report commit-

ments, I&E audited Stone & Webster's-Quality Assurance Program and deter-

mined that it was in compliance with Topical Report commitments. Alexandeh
'

ejt al., LILCO Ex. 21, at 118.

L



.

. . . . . .

.

-868-

General Electric's Engineering A' fit Program

K-50. In addition to external audits, internal audits are conducted

by General Electric NEB 0 of its engineering and project management for

adequacy and compliance with approved quality systems, procedures and

instructions. In addition, General Electric NEB 0 is responsible for con-

ducting periodic audits of design activities that affect product quality.

Alexander et al., LILCO Ex. 21, at 119-21.

K-51. The General Electric Design Control Program has been exten-

sively audited by LILCO, other General Electric utility customers and the

AEC/NRC. Since 1974, the AEC/NRC has conducted two to four annual inspec-

tions of the General Electric Quality Assurance Program including at least

one inspection of the design control program. Alexander et al., LILCO

Ex. 21, at 119.

K-52. During the past 5 years, customer audits of the General Elec-

tric engineering organizations have not demonstrated any uniquely rectr-

ring deficiency areas. In fact, the evaluations show fewer findings per

audit, which indicates that effective corrective measures have been imple-

mented. Alexander et al., LILCO Ex. 21, at 121.

LILCO's Engineering Audit Program

K-53. In keeping with LILCO's commitment to quality assurance and its
s '

overall responsibility for the Shoreham Quality Assurance Program, LILCO

|
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audits General Electric, Stone & Webster and their suppliers for design

and design control. In this way, LILC0 can verify that the audited

organizations have effective design control programs. LILCO's audits

have resulted in improved specifications, procedures, design reviews and

other engineering functions. Alexander et al., LILCO Ex. 21, at 8, 121.

. K- 54. In audition to the regular quality assurance program, LILCO

has instituted additional programs to assess and enhance the quality of

the Shoreham design. They include: the Shoreham Plant Configuration

Review, Final Stress Analysis Review, As-Built Reconciliation, Engineering

Input Reconciliation, Fuel Load Drawing Update Program and an' Independent

Design Verification by Teledyne Engineering Services. Alexander et al.,

LILCO Ex. 21, at 122-30.

b. The Procurement Quality Assurance Program

K-55. Procurement Quality Assurance is designed to ensure that

engineered equipment, materials and services conform to the technical

and quality assurance requirements imposed on the supplier by the pro-

curement document. Alexander et al...LILCO Ex. 21, at.102, 131-32.

K-56. The procurement document includes the technical requirements,

the code and standards requirements and a description of the quality.

assurance requirements that must be met by the supplier providing the

item. Alexander et'al., LILCO Ex. 21, at 103,.130.

,,

,

- . ,_ _ _,
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The LILCO/ Stone & Webster Procurement Quality Assurance Program
,

-K-57. Prior to awarding a contract or placing an order, both LILCO

and Stone & Webster evaluate the supplier from a quality assurance stand-
,

point. Alexander et al., LILC0 Ex. 21, at 131-35. Once the contract is

awarded, quality assurance personnel from Stone & Webster and LILCO use

audits, evaluations, periodic surseillance and inspections of the supplier's

performance to ensure that the supplier is following his own quality as-

surance program and that the other requirements of the procurement docu-

ment are satisfied. Alexander et al., LILC0 Ex. 21, at 131, 135-43.

.

K-58. Stone & Webster's Quality Assurance Program for procurement

is applied to safety-related and to nonsafety-related procurement.

Tr. 10,163, 10,189 (Baldwin). It is applied to nonsafety-related pro-
.

curement to a degree commensurate with the item's importance to the safe

and reliable operation of the plant. Tr. 10,166-68 (Museler and Eifert);

Tr. 4413-32, 4977-78 (Dawe). As LILC0 witness Baldwin stated:

,

There is an extensive effort in the_ procurement
quality assurance area for nonsafety-related equip-,

ment for the Shoreham project.~ Probably there are,
I would say, out of the total effort of our PQA
division over the years, . . . probably somewhere in
the neighborhood of one-half to one-third of all of
their effort has been allocated to nonsafety-related
[ equipment].

Tr. 10,190 (Baldwin).

. .- -
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K-59. The determination of what quality standards to apply to

nonsafety-related structures, systems and components is part of the nor-

mal engineering process. T r. 4928 (Dawe). The industry standards ap-

plied to nonsafety-related plant features by Stone & Webster are strict

and conservative standards for the intended application of the components.

Applicatiiin of these standards ensures that the components can perform

their intended function. The standards applied have been reviewed by the

NRC and compare favorably to NRC guidance documents. Tr. 4919-22,

4431-32, 4440 (Dawe).

K-60. The LILC0 Quality Assurance Department is responsible for pro-

curement activities such as the evaluation and surveillance of suppliers,

review of procurement quality assurance documents and audits of the

General Electric and Stone & Webster procurement activities. Alexander

et al., LILCO Ex. 21, at 145.

The General Electric Procurement Quality Assurance Program

K-61. General Electric NEB 0 procedures require that purchased items

and services must conform to procurement quality requirements. Prior to

approving the award of a contract to a supplier, General Electric NEB 0

will evaluate the supplier's history of quality performance and its

quality assurance program. Suppliers have the primary responsibility for

implementing requirements specified in the procurement documents, subject

to surveillance and verification of implementation by General Electric

NEB 0. Alexander et al., LILCO Ex. 21, at 146-47, Attachment 17, 9 4.
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K-62. General Electric ensures that its customers receive items and

services in compliance with procurement quality requirements through the

use of a product quality certificate. The product quality certificate is

transmitted with safety-related equipment and certifies that the items

comply with the procurement document requirements. Alexander gt al.,

LILCO Ex. 21, at 151.

c. The Construction Quality Acsurance Program

K-63. LILCO's quality construction program is based on: (1) manage-

ment controls over construction personnel, (2) knowledgeable supervisors,

(3) trained construction workers, and (4) use of quality materials.

Alexander gt al., LILC0 Ex. 21, at 153-61.

K-64. Management controls over construction personnel at Shoreham

consist of three basic categories of procedures and instructions: (1)

instructions applicable to construction forces (g.g., instructions as to

the use of only correct information, the use of only acceptable materials

and equipment, proper storage and handling of materials and equipment to

prevent degradation of quality and the use of calibrated measuring and

test equipment during installation), (2) specific procedures applicable

to repetitive tasks performed by various craftsmen'(g.2., welding), and

(3) procedures or instructions to control tasks performed infrequently.

These construction instructions and procedures serve two purposes: (1)

they inform construction personnel about the applicable requirements
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and (2) they measure conformance by construction personnel to the proce-

dural requirements. Alexander et al., LILCO Ex. 21, at 154-55.

K-65. Both Stone & Webster and LILCO have assigned field engineers
[

and supervisors knowledgeable about the specific requirements of Shoreham

to the Shoreham site. By establishing a stable nucleus of experienced

people who closely supervise the construction forces, LILCO has main-

tained requirements for quality construction regardless of the transience

of the construction craftsmen. Alexander et al., LILCO Ex. 21, at 156-57.

K-66. To ensure that construction supervisors, subcontractor super-

visors and craftsmen know the quality requirements and how to achieve

.them at Shoreham, training programs are established for Shoreham workers.

Alexander et al., LILC0 Ex. 21, at 158.

K-67. An important element of LILCO's quality construction program

is the use of quality material. The quality program for procurement in-

- cludes reviews of the suppliers' quality programs, surveys of the sup-

pliers' capabilities, maintenance of a qualified suppliers list, product

inspection and acceptance and supplier audits. Alexander et al., LILCO

Ex. 21, at 159. Once material and equipment is received on site, it is

subject to receiving inspection, storage checks, preinstallation verifica-

tions, installation inspections and system release inspections. Id. at

159, 163-64. Quality in construction is assured by the Quality Assurance

Program's system of audits and surveillance conducted by Stone & Webster

_
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and LILCO. Id. at 168-77. Audits, surveillance and 100 percent inspec-

tions are performed by-more than one organization, providing layers of

quality assurance. Id. at 163, 168-77.

Stone & Webster's Construction Quality Assurance Program

K-68. Stone & Webster Field Quality Control (FQC) has performed some

750,000 first line inspections of the Shoreham construction covering all

areas of the Quality Assurance Program -- including mechanical, piping,

concrete, electrical, instrumentation, receipt and storage. Nonconfor-

mance and Disposition Reports (N&Ds) are issued for nonconformance of at-

tributes with quality standards. Alexander et al., LILC0 Ex. 21, at 165.

An N&D is a Stone & Webster form used to obtain an engineering disposition

of an item, condition or material that deviates from. drawings, specifica-
,

tions or engineering requirements and cannot be corrected within the

scope of those requirements. Id. at 3-4.

K-69. Although the N&D system focuses on individual defects rather

than systematic or generic defects, it does provide an indication of how

well the construction process is complying with the engineering require-

ments. Stone & Webster periodically analyzes these reports to determine

if significant trends or abnormal quality have occurred. This analysis

. indicates that the reports at Shoreham are consistent with other sites'
,

reports for similar activities. Alexander et al., LILC0 Ex. 21, at 166-67.

!

I
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K-70. Stone & Webster Field Quality Control also performs audits

and surveillances of the contractors' activities and surveillances of

Stone & Wcbster's own quality control activities. The Stone & Webster

Headquarters Quality Assurance Department performs quarterly audits of

the construction site activities and annual audits of site contractor's

ASME III activities. Alexander et al., LILC0 Ex. 21, at 167-70.
.

K-71. Stone & Webster has implemented an additional corrective

action system to ensure that significant problems are identified and

corrected. The Problem Report System collects information from Stone &

Webster's operating and construction experience, and other sources such

as NRC Bulletins, Circulars and Information Notices, as well as Stone &

Webster initiated 10 C.F.R. S 50.55(e) evaluations. The system evaluates.

identified problems and proposes preventive and corrective action. The

proposed action is reviewed and evaluated by Engineering Assurance and,

if judged to be significant, an official Problem Report is issued to

.the'Shoreham Project. When the Shoreham Project receives a Problem

Report, an investigation is conducted to determine if a similar problem

' existslat Shoreham. If the problem exists, appropriate corrective and

preventive action is taken so that the problem will not be repeated at

Shoreham. Alexander et al., LILCO Ex. 21, at 65-70.

LILCO's Construction Quality Assurance Program

.

K-72. To provide a further check and to fulfill its overall responsi-

bility for quality at Shoreham, LILCO has implemented its own system of
<

b

, _ _ , , - _ .- _ . _ _ . _ _ . .
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audit, surveillance and review at the construction site through the Field

Audit Program. Alexander et al., LILCO Ex. 21, at 167, 174-77.

~K-73. About 725 welding and mechanical surveillances and over 450

electrical and instrumentation surveillances have been performed. Sur-

veillances are performed using checklists. Alexander et al., LILCO Ex.

21, at 175-76.

Stop Work Orders During Construction

K-74. A key element of the Quality Assurance Program is that LILCO

quality assurance personnel and LILC0 agents are authorized to stop work

at the construction site. The Construction Site Program provides for

construction work to stop automatically when an inspector identifies a

nonconforming condition. Construction supervisors stop the activity until

' the nonconforming condition is corrected. No formal stop work order is4

required. To date there have been over 4,600 N&Ds written, but in only

three instances, all early in the program, was it necessary for LILCO

personnel to issue a stop work order'as a result of an N&D. Alexander

et al., LILCO Ex. 21, at 177.

.

K-75. The low number of stop work orders at the Shoreham site illus-

'trates the efforts made by supervisors, craftsmen and Quality Assurance

personnel to correct quickly any nonconforming conditions. Alexander

et al., LILCO Ex. 21, at 177.

- _ _ _ _ _
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K-76. LILCO's success in identifying and correcting any nonconform-

ing conditions at the construction site is further evidenced by the NRC's

findings at Shoreham. The NRC Staff witnesses testified that the NRC con-

ducted 146 inspections and 3 investigations of the construction and pre-

operation phases of Shoreham during the period April 1973 through June 1,

1982. The Staff further stated that in the course of those inspections

each activity was inspected a number of times and the Staff found a total

of 73 violations; of these 73 violations about half were considered iso-

lated instances of performance failures in various disciplines. The re-

maining violations were observed in three general areas (equipment storage,

welding and design control) and one specific area (control of the Startup

Manual). Gallo g al., Staff Ex. 8, at 6-9. "If the violation at a facil-

ity under construction is serious enough, work in the affected area will

be stopped. This has not been necessary at Shoreham." Id. at 9.

6. THE OPERATIONAL QUALITY ASSURANCE PROGRAM

a. Independence

K-77. Suffolk County Contention 13(a) states:

Suffolk County contends that the QA program description
for the operation of Shoreham, as provided in the FSAR,
does not comply with 10 CFR 50.34(b)(6)(ii) and 10 CFR
50, Appendix B, Sections I to XVIII, with regard to:

(a) Failure to address, at a minimum, each of the
criteria in Appendix B in sufficient detail to
enable an independent reviewer to determine whether
and how all the requirements of Appendix B will be
satisfied;.. .

..
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Criterion I of 10 C.F.R. Part 50, Appendix B, which deals with the

organizational freedom of persons performing quality assurance

functions, states in pertinent part:

The persons and organizations performing quality assur-
I ance functions shall have sufficient authority and

organizational freedom to identify quality problems; to
initiate, recommend, or provide solutions; and to verify
implementation of solutions. Such persons and organiza-
tions performing quality assurance functions shall report
to a management level such that this required authority
and organizational freedom, including sufficient indepen-
dence from cost and schedule when opposed to safety con-
siderations, are provided. Because of the many variables
involved, such as the number of personnel, the type of
activity being performed, and the location or locations
where activities are performed, the organizational struc-
ture for executing the quality assurance program may take
various forms provided that the persons and organizations
assigned the quality assurance functions have this required
authority and organizational freedom. Irrespective of the
organizational structure, the individual (s) assigned the
responsibility for assuring effective execution of any 9
portion of the quality aasurance program at any location
where activities subject to this appendix are being per-
formed shall have direct access to such levels of manage-
ment as may be necessary to perform this function.

K-78. Suffolk County's particular remaining concern with respect to

Contention 13(a) is that the organization of LILC0 for quality assurance,

contrary to Criterion 1 of 10 C.F.R. Part 50, Appendix B, does not pro-

vide for the Operating Quality Assurance Section to have organizational

' freedom and sufficient independence from cost and schedule when opposed

to safety considerations. See Tr. 15,987 (Hubbard).

K-79. The Operating Quality-Assurance ("OQA") Engineer is

respohsible for assuring compliance with LILCO quality assurance ("QA")

.

- - . - _ . . _ , . - .
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program requirements at the station, including supervision of the 0QA

Section, and developing and implementing 0QA procedures. LILCO Ex. 21,

Attachment 4, Section 1.2.22; LILCO Ex. 11, at 17.2-3. He has the

authority and responsibility to initiate stop work action when circum-

stances warrant. Alexander et al., LILC0 Ex. 21, at 196, Tr. 14,877-79

(Muller).

K-80. The 0QA Engineer reports directly to the Shoreham Plant Man-

ager, who has both administrative and functional authority over the 0QA

Engineer. LILCO Ex. 21, Attachment 4, Section 1.2.22, Exs. 1.1, 1.2;

Tr. 12,782 (Youngling); LILC0 Ex. 11, at 17.2-3.

K-81. The Plant Manager has responsibility for the operation of

the plant as well as for assuring compliance with LILCO QA program re-'

quirements at the station. LILC0 Ex. 21, Attachment 4, Section 1.2.7;

LILCO Ex. 11, at 17.2-2 to 17.2-3. His responsibilities include cost

and scheduling matters. Tr.12,790 (Muller); Tr. 20,167 (Gilray).

K-82. The Plant Manager reports directly to the Vice President,

Nuclear, who, inter alia, has overall responsibility for the safe and

reliable operation of the plant. LILC0 Ex. 21, Attachment 4, Sec-

tion 1.2.2, 1.2.7, Ex. 1.2. The Vice President, Nuclear, has resp)n-

sibility for cost and scheduling matters for Shoreham. Tr. 12,737

'

(Muller). He also is required to be concerned with safety matters.

Tr.14,850 (Muller); Tr. - 20,175-76 (Gilray).

.
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K-83. The functional authority of the Plant Manager includes the

right to direct the functions of the 0QA Engineer; the administrative

authority which the Plant Manager exercises over the 0QA Engineer includes

evaluation of his performance, the right to fire, and giving raises. See

Tr. 12,779-81 (Muller, Youngling). The Plant Manager's authority over

the OQA Engineer is no different than his authority over his other subord-

inates, such as the Chief Engineer, as shown on the LILCO QA organiza-

tion chart. Tr. 12,788-89 (Muller).

K-84. The Manager, QA Department ("QA Manager"), who is located

offsite, has the authority to develop and direct the overall QA program

for Shoreham, and reports to the Vice President, Engineering. Alexander

et al., LILC0 Ex. 21, Attachment 4, Section 1.2.19; LILCO Ex. 11, at
; 17.2-1 to 17.2-2.

K-85. The Vice President, Engineering, who is responsible, inter

alia, for establishing QA policies during the operation of Shoreham, and-

for assuring implementation of the QA program, has no responsibility for

the construction or operation of Shoreham, or for cost and scheduling

matters for the plant which might conflict with safety considerations.

Tr. 20,163 (Gilray). See LILCO Ex. 11, at 17.2-1; Alexander et al.,

LILCO.Ex. 21, at 5-6, Attachment 4, Section 1.2.3. Originally the QA

Manager reported to the Nuclear Projects Manager, but in 1973-a change

was made requiring the QA Manager to report to the Vice President,

Engineering, in order to ensure that the QA Department is independent-

from project management which has cost'and scheduling responsibility.

,

, - - - _ - . - ,
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Alexander et al., LILCO Ex. 21, at 5. According to the NRC Staff, having

the QA Manager report to the Vice President, Engineering, is the element

which assures that the QA Manager and personnel in his department are

free from undue influence associated with cost and schedules. Gallo et

al., Staff Ex. 8, Attachment 3, at 1; Tr. 20,162-63 (Gilray).

K-86. The QA Manager has no functional or administrative authority

over the 0QA Engineer. Alexander et al., LILC0 Ex. 21, Attachment 4,

Section 1.1, 1.2; LILC0 Ex. 11, Figure 17.2.1-1. The QA Manager would

not fill out the performance evaluation form for the 0QA Engineer unless

requested to do so by the Plant Manager. Tr. 12,799-800 (Muller).

K-87. According to LILCO, the principal advantage in having the 0QA

Engineer as the direct subordinate of the Plant Manager is the direct

access this provides. Tr. 14,844.(Mu11er). If the OQA Engineer did not

work for the Plant Manager, it would nevertheless be feasible to have

an equivalent level of access and communication between them. Tr. 14,845-

46 (Muller); Tr. 14,872-73 (Muller); Tr. 20,190 (Gilray). However, LILCO
'

believes the disadvantage of not having the OQA Engineer work for the

Plant Manager, is that the 0QA Engineer would then be an " outsider."

Tr. 14,873 (Muller). Similarly, Mr. Gilray testified that the disadvan-

tage would be that station personnel-would feel that the OQA Section per-

sonnel were "not part of the team." Tr. 20,190-191 (Gilray). However,

Mr. Gilray's. testimony is contradictory because later he testified that

he did not believe that QA personnel should be "part of the team."

Tr. 20,191 (Gilray).

.er e m
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K-88. According to Mr. Gilray, it is acceptable to the NRC for the

0QA Engineer to report directly to the Plant Manager, even though the

latter has overall responsibility for the operation of the plant.

-Tr. 20,172 (Gilray). Mr. Gilray testified that the Plant Manager "is

sufficiently free from cost and scheduling matters as opposed to safety

matters." Tr. 20,181-82 (Gilray).

K-89. The Chief Operating Engineer reports to the Plant Manager,

whose responsibilities include ensuring that the Chief Operating Engineer

meets scheduling' requirements for the plant. Tr. 20,173 (Gilray).

K-90. In the absence of the Plant Manager, either the Chief Oper-

ating Engineer or the Chief Technical Engineer assumes the Plant Manager's

overall responsibility for the Shoreham plant. Alexander et al., LILC0

Ex. 21, Attachment 50, at 3.

K-91. If the Plant Manager and the 0QA Engineer " differ significantly

with regards to a quality matter..they shall refer the matter to the QA

Manager for resolution." Alexander et al., LILC0 Ex. 21, Attachment 4,

Section 1.2.22. This does not mean that the QA Manager could overrule

the Plant Manager, but only that the 0QA Engineer would be provided for-

mal access to appeal to the Vice President, Engineering or the Vice Presi-

dent, Nuclear. Tr. 12,796 (Muller). In any case, LILC0 policy would

allow the OQA Engineer to take a dispute with the Plant Manager to either

Vice President. Tr. 12,793-94-(Muller). If there were a conflict between

- _ _ _ _ _ _ . _ _ _ _ - _ .
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the 0QA Engineer and the Plant Manager as to whether the plant must be

shut down because of a violation, Mr. Muller first testified that the

0QA Engineer could issue a stop-work order to include plant shutdown.

Tr. 14,852, 14,877 (Muller). Mr. Muller later testified that the 0QA

Engineer does not have authority to shut down the plant; that would re-

quire the involvement of the Plant Manager or his designee.

Tr. 14,878-80, 14,887-88; 14,893-94 (Muller).
>

K-92. WASH-1284, which was the originally published guidance for

establishing the QA organization, is no longer used. The NRC Standard

Review Plan permits the organization structure used by LILCO. Tr. 20,220-

23 (Gilray).

,

K-93. Mr. Gilray testified that the risk of the Plant Manager

exerting undue influence on QA personnel under him is precluded by

" checks and balances," including the LILCO Review of Operations Committee,

the LILCO Nuclear Review Board, ISEG, the QA Manager, INPO, the NRC~

resident inspectors and various NRC inspections. Tr. 20,176-77 (Gilray).

He denied that all of the foregoing operated only after the fact, and

cited as prospective elements which could avoid future undue influence,

the-review and concurrence procedures, including those of ISEG and ROC.

He did not know-if ISEG does anything with respect to 0QA procedures.

Tr. 20,178-80 (Gilray).

K-94. OQA procedures and instructions are prepared by the OQA

Section, reviewed by the OQA Engineeer and the QA Manager, and must be

. __
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approved by the Plant Manager. Alexander et al., LILCO Ex. 21, Attach-

ment 4, Appendix D, at 1.

K-95. The current NRC guidance concerning QA organization is ANSI

Standard 18.7-1976, applicable through Regulatory Guide 1.33, Revision 2.

Tr. 14,837-38 (Muller). Paragraph 3.4.2 of ANSI Standard 18.7-1976

states that:

Depending on the organizational structure, the
individual or organizational unit may report
functionally to onsite plant management or an offsite
organization (see also 3.2). Reporting to onsite
' plant management is preferable since such an arrange-
ment usually results in improved communications in
identifying problems and initiating corrective action.
(Emphasis added).

K-96. The organizational structure of the Applicant's QA program

is set forth in Section 17.2.1 of the FSAR, Revision 25, dated February

1982, ff. Tr.12,628; the SER, Section 17, f f. Tr.16,263; and the LILCO

QA Manual, Section 1, Alexander et al. , LILCO Ex. 21, Attachment 4. The

FSAR provides, in pertinent part, the following:

The Vice President, Engineering, reports to the
Senior Vice President, Engineering and Pu" chasing,
who is directly responsible to the President of the
Company. The Vice President, Engineering, is respon-
sible for corporate engineering services such as
environmental, power, electrical, design, planning,
and systems, and provides engineering support services
as necessary to the Office of the Vice President,
Nuclear. He is also' responsible for the establishment
of QA policies, goals and objectives during operation
of the nuclear power plants, and for assuring the,
implementation and effectiveness'of the QA Program.

.
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He has delegated specific QA Program responsibilities
to the Manager, Quality Assurance Department.

The Vice President, Nuclear, reports to the Senior
Vice President, T&D and Operations, who is directly
responsible to the President of the Company. The
Vice President, Nuclear, has overall responsibility
for the engineering, construction, licensing, startup
testing, and safe and reliable operation of the
nuclear power plant. He has delegated the respon-
sibilities for the above duties to the Managers of
the Shoreham Project, Shoreham Station, Nuclear
Engineering, and Nuclear Operations Support. The
Vice President, Nuclear, is also responsible for
assuring the implementation of the QA Program require-
ments by the organizations under his jurisdiction.
He has delegated to the Plant Manager the respon-
sibility to assure implementation of the LILC0 QA
requirements.

The Manager, Quality Assurance Department (QA Manager),
is located offsite and reports directly to the Vice
President, Engineering. This relationship assures
that LILCO quality assurance personnel who are respon-
sible for auditing or otherwise verifying quality
related activites are independent of personnel directly
responsible for performing the activities or any other
undue influence associate with scheduled or costs.

K-97. The basic concern of the County's witness, Mr. Hubbard, was

that the 0QA Engineer, by reporting onsite to the Plant Manager rather

than offsite to the QA Manager, is not sufficiently free of cost and

scheduling considerations. Tr. 15,868 (Hubbard). However, Mr. Hubbard

did note that the current organizational structure employed by the

. Applicant, i.e., having the 0QA Engineer report onsite, is not precluded

by the regulations. Tr. 15,873 (Hubbard). s

K-98. The Staff pointed out that there are certain disadvantages

to having the onsite QA organization reporting offsite: the onsite QA
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Engineer could be divorced sufficiently from the operating staff such

that there would be a reluctance of the operating staff to report weak-

nesses in the operation of the plant, deficiencies, and QA breakdowns.

Tr. 20,190 (Gilray). Mr. Gilray added that onsite individuals feel that

offsite QA people are not part of the team and that there is a lack of,

a voluntary cooperative spirit. Tr. 20,191 (Gilray).

K-99. The Shoreham organizational reporting structure was reviewed

by the Staff against the guidance provided in WASH-1284, which has been

superseded by the Standard Review Plan. See Tr. 20,199, 20,221. The

reporting structure of the Standard Review Plan, however, allows the

senior onsite QA official to report to the senior onsite project manager.

Tr. 20,200. Mr. Gilray pointed out in response to Board question that

while the Appeal Board in LaSalle and Midland directed that the onsite

QA official report offsite, the Commission changed the rule in'10 C.F.R.

Part 50, Criterion I, to allow greater flexibility of organizational re-

porting. See Statement of Considerations, 40 Fed. Reg. 3210C (January 20,

1975). Mr. Gilray noted that this Statement of Considerations emphasized

that there is no one rigid organizational structure which is the only

acceptable QA organization for'a plant. Tr. 20,223. Additionally the

Applicant is committed to ANSI Standard N18.7-1976 which allows this

reporting flexibility. Tr. 20,229 (Caphton). Mr. Caphton added that the

Staff has an ongoing inspection program and assessment, through the SALP

process, which will continually evaluate the adequacy of the Applicant's

organizational reporting structure and that the Staff will require changes

if that becomes necessary. Tr. 20,226 (Caphton).

.

_ _ _ _ _ ___ _..__ __
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b. Replacement of Materials and Parts Important to Safety

K-100. SC Contention 13(c) deals with the application of the

Shoreham Operational Quality Assurance Program to components classified

as "important to safety." The contention states:

Suffolk County contends that the QA program descrip-
tion for the operation of Shoreham, as provided in the FSAR,
does not comply with 10 CFR 50.34(b)(6)(ii) and 10 CFR 50,
Appendix B, Sections I to XVIII, with regard to:

(c) Failure to ensure that replacement materials
and parts of systems classified as components
"important to safety" will be equivalent to the
original equipment, that replacements will be
installed in accordance with adequate process
procedures, and that the repaired or reworked
structures, systems, or components will be ade-
quately inspected, tested, and documented in
"as-built" drawings.

~

Alexander g al., LILCO Ex.- 21, at 35-36. Thus, the Contention involves

10 C.F.R. Part 50, Appendix B, as it applies to (1) procurement, (2) in-

stallation and (3) inspection, testing and documentation. Id. at 218.

K-101. Appendix B applies only to safety-related structures, systems

and components. Tr. 7829 (Speis); Tr. 15,422 (Hubbard). Since this con-

tention only references Appendix B, the' issue is whether safety-related.

structures, systems and components are procured, installed, inspected,

tested and documented in a manner consistent with the original equipment.

As discussed in the Board's opinion on SC/ SOC 78, important to safety as
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used in NRC regulations means a class of structures, systems and compo-

nents that includes, but is larger than, the class designated safety

related.

Procurement

K-102. LILCO's Quality Assurance Program does ensure that replace-

ment parts will be equivalent to the original equipment. FSAR 9 17.2.4

provides that "[p]rocurement documents for spare or replacement parts

will be subject to program requirements which are equivalent to those

used for the original equipment or those specified by a properly reviewed

and approved revision." LILCO Ex. 11 (FSAR), at 9 17.2.4. Moreover,

LILC0 is committed to comply, with certain clarifications, to Regulatory

Guide 1.33, Revision 2, which endorses ANSI N18.7-1976. Tr. 12,932-33

I (Youngling). This has the effect of committing LILC0 to establish pro-

cedures to ensure that purchased materials and components associated

with safety-related structures, systems or components are purchased to

specifications equivalent to those used for the original equipment.

Tr. 13,059-60 (Muller).

K-103. This program requirement is implemented through the use of

procedures controlling spare and replacement part procurement documents

and through technical and quality assurance review. Alexander et al.,

LILC0 Ex. 21, at 218-19. SP 12.019.01 is the procedure that actually

implements the commitment to ensure that replacement parts are of equal

or better quality than the original. Tr. 13,059-60 (Muller). As stated

_- _ - . _ - _
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in the procedure, it provides "a consistent set of technical and quality

requirements for the procurement of items and services so that they are

purchased to requirements equal to or exceeding those of the original

equipment." Alexander et al., LILC0 Ex. 21, Attachment 46, at 2

(SP 12.019.01); Tr. 15,027 (Muller).

.

K-104. LILC0 uses this same procurement procedure for both safety-

related and nonsafety-related items. See Tr. 13,062-64 (Muller,

Youngling). There are, however, differences within the procedure in the

treatment of safety-related and nonsafety-related items. See, e.g.,

Tr. 13,065-66 (Youngling). But, in any event, LILCO ensures that the

overall reliability of the station is maintained through proper control

of the purchasing of safety-related and nonsafety-related repair

parts. Tr. 13,065 (Youngling); see Tr. 13,187 (Youngling).

K-105. Although the procedures dealing with quality _ assurance

review of procurement documents deal only with safety-related procure-

ments, LILCO may elect to apply these procedures to nonsafety-related

equipment, if appropriate. Tr. 13,074-75 (Muller, Youngling); see

Tr. 13,063-64 (Muller).

K-106. Procedure SP 12.019.01 also establishes the requirements

for the purchase of consumables. Consumables are components that need

to be replaced as a result of use in normal service. Tr. 15,022

(Youngling). Examples include fuses, transistors, diodes, washers, gage

glasses and solvents. Alexander et al., LILCO Ex. 21, Attachment 46, at
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52 (SP 12.019.01, Appendix 12.1 at 32). Consumables, whether used in

safety-related or nonsafety-related equipment, are purchased as nonsafety-
'related items because vendors do not manufacture safety-related consumables.

Procedure SP 12.019.01 does require, though, that consumables used at

Shoreham must be of equal or better quality than the original installed

equipment. Once a consumable is designated for a safety-related use,

the relevant criteria of 10 C.F.R Part 50, Appendix B, are applied.

Tr. 15,022-25 (Youngling).

Installation

K-107. Installation of replacement parts and components is con-

trolled through the use of procedures. Plant Procedure SP 12.013.01,

" Maintenance Work Requests," provides the necessary administrative
,

controls for station maintenance on both safety-related and nonsafety-

related components. Alexander et al., LILCO Ex. 21, Attachment 49, at

1. The chief purpose of the maintenance work request (MWR) procedure is

to ensure that safety-related equipment is maintained at the quality

level required to ensure it performs its intended function. Id. at 2.

Since the procedure also applies to nonsafety-related equipment, a

similar goal is achieved for that equipment. See id.; see also Alexander

et al., LILCO Ex. 21, at 222-23.

|'
| K-108. The MWR procedure requires each job order to' identify
,

applicable drawings, procedures, specifications,1 codes and standards

._ - ..
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required to install or modify the component in question. Alexander et

al., LILCO Ex. 21, at 222. Thus, the original installation requirements

(as modified by approved changes to the above documents) are incorporated

into the MWR package.

K-109. For safety-related installations, Operational Quality

Assurance reviews special process, maintenance, modification and/or

repair procedures that are used to perform the work. Alexander et al.,

LILC0 Ex. 21, at 219-20.

K-110. The MWR specifies the elements of LILCO's Appendix B Quality

Assurance Program to be applied to nonsafety-related work. Tr. 15,018-19

(Muller).

K-111. Operational Quality Assurance reviews safety-related MWR

procedures and audits the MWR program. Tr. 13,128 (Muller). Although

Operational Quality Assurance review of nonsafety-related MWRs is not

required, all MWRs must pass through several levels of review, including

review by section heads. Id.; Tr. 12,960 (Youngling).

Inspection, Testing and Documentation

K-112. The LILCO Quality Assurance Program ensures that the inspec-

tions of replacement or repaired parts will be equivalent to the original

inspections conducted. FSAR S 17.2.10 provides that "[i]nspection of

rework, repair,. replacement or modification activities will be conducted
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in accordance with the original design criteria and inspection require-

ments, or by means of an approved alternate." LILCO Ex. 11 (FSAR), at

9 17.2.10.

K-113. The ,0perational Quality Assurance Program requires the

inspection of activities affecting the quality of safety related struc-

tures, systems and components. Alexander et al., LILC0 Ex. 21, at

220-21, 226-27. Inspection activities are performed within the scope

of the Repair Rework Program for Startup and the Maintenance Work Request

Program for Plant Staff activities. The inspections are conducted in

accordance with procedures, instructions and checklists. Information

concerning inspections is obtained from design specifications, drawings

and other controlled documents including codes, standards and regulatory

requirements. Id. at 227-28. Thus, repair, replacement or modification
.

inspections are conducted in accordance with original design criteria or

approved alternatives. Id. at 228.

K-114. The Operational Quality Assurance section may be requested

to perform inspections on nonsafety-related work. But even if Operational

Quality Assurance does not perform these inspections, the appropriate

inspections would be performed by qualified maintenance personnel.

Tr. 15,019-20 (Muller).

-K-115. The LILCO Quality Assurance Program requires that modifica-.

tions, repairs and replacements be tested in accordance with original

design and testing requirements, or acceptable alternatives. LILCO

;
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Ex. 11 (FSAR), at S 17.2.11; Alexander et al., LILCO Ex. 21, at 230. The

MWR procedure, SP 12.013.01, discussed above, implements this commitment

by requiring the identification of post-maintenance and surveillance

tests to assure that the replacement or modification will satisfactorily

perform its intended function. As already noted, the MWR program applies

to both safety-related and nonsafety-related structures, systems and

,.

components. Id. at 222-23.

K-116. In appropriate cases, LILC0 quality assurance organizationse

! perform inspection activities concerning nonsafety-related structures,

; systems and components. In the case of nondestructive examination, the

Operational Quality Assurance section will perform all such work at the

site on both safety-related and nonsafety-related welds or materials or

j perform surveillance on approved contractors that perform such work.

Operational Quality Assurance may also perform receipt inspections on

incoming nonsafety-related material. Tr. 15,018 (Muller).

i

K- 117. The quality assurance applied to nonsafety-related activities
i

| at Shoreham is commensurate with the importance of the activity being

performed. For example, weld records provide for three possible inspec-

ctions, one by the welding engineer, one by Operational Quality Assurance'

and one by an outside agency. The inspections that need to be performed
,

for_nonsafety-related welds are selected by the welding engineer based on

.the importance_of the activity. Tr. 15,019-20 (Muller). Another example

. cited by LILCO's witnesses involved the purchase of nonsafety-related

generators. Engineering personnel would be requested to make shop visits
,

. , - - - , . . - , - - - - . - . , - ,, - , , - . . . , , ,-
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to inspect the manufacturing process for these' generators. The personnel,

although not from the Operational Quality Assurance division, are qualified

to perform these inspections. Tr. 15,020-21 (Youngling).

K-118. The MWR program requires that drawings, records or documenta-

tion be updated prior to the final review of each package. Alexander et

al., LILCO Ex. 21, at 222. Again, the requirement applies to both

safety-related and nonsafety-related equipment. Id. at 222-23.

Staff Conclusions

|

K-119. The NRC Staff has stated that LILCO is committed by S 17.2

of the FSAR to provide for the proper-procurement documentation and

control of those materials and components necessary for plant maintenance

and modification, which includes replacement materials and parts of

safety-related plant items. ANSI 45.23, to which LILC0 is committed by-

FSAR S 17.2, provides controls for specifying technical and quality

assurance requirements for replacement items. In addition, LILCO is

committed to provide detailed inspection and test procedures and work

instructions to-assure that replacements will be installed'and inspected

and tested in accordance with the latest design specifications, procedures

c and instruction requirements. The NRC Staff has, therefore, concluded

that the-replacement materials and parts-of systems will be at least

equivalent to the original equipment and that they will be installed,

inspected, tested and documented in accordance with preplanned procedure.

Gallo et al., Staff Ex. 8, at 33-34.

,
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c. Other Organizations that Assist in Assuring Quality

Independent Safety Engineering Group

K-120. An Independent Safety Engineering Group (ISEG) has been

established for Shoreham to meet the requirements of Technical Specifica-

tions and of NUREG-0737, " Clarification of TMI Action Plan Requirements,"

and to fulfill commitments made in subsection 13.4 of NUREG-0420, Supple-

ment No. 1, "SER Related to the Operation of Shoreham Nuclear Power

Station, Unit 1." LILC0 Ex. 34, page 1 of 4.

K-121. LILC0 accepted the requirements of NUREG-0737 as a bas'ic
,

framework around which to begin the development of the ISEG. In addition,

LILCO has incorporated other matters into the ISEG charter and procedures

because LILC0 envisions the Shoreham ISEG to be more ambitious than what

was outlined in NUREG-0737. First, while there are no schedule frequencies

set forth in NUREG-0737, the Shoreham ISEG has adopted a schedule for

reviews, assessments and surveillances. Second, the Shoreham ISEG has

committed to review a number of sources of operating experiences not

specified by NUREG-0737. Thus, the Shorcham ISEG is committed to the

Institute for Nuclear Plant Operations (INPO) program and specifically

committed to the review of General Electric's Service Information Letters

(SILs) and Technical Information Letters (TILs) as well as plant Licensee-

Even't Reports (LERs). In addition, the Shoreham ISEG is committed to a - -

! semiannual basic evaluation of the operating experience of the plant.
--

..

e
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|

This semiannual evaluation is reported to the Nuclear Review Board (NRB)

twice a year and includes an evaluation of the operating experiences feed-
!

back. Tr. 14,381 (Alexander). Also, NUREG-0737 does not require an audit
1

of ISEG by the NRB, but LILC0 has adopted that feature and NRB will audit

ISEG. Another extra feature of the Shoreham ISEG is the requirement that

ISEG be staffed at a minimum level of five engineers with LILCO's plan

being to staff ISEG to a level of six engineers. LILC0 has also incor-

porated into ISEG's procedures and charter the ability of the Shoreham

ISEG to tap either other technical resources within LILCO or outside con-

sultants that are deemed appropriate to fulfill the ISEG functions.

Tr. 14,382 (McCaffrey).

K-122. The ISEG charter and procedures have been provided to NRR

and the NRC Resident Inspector for review. LILCO has not received any

adverse comments on the charter from the NRC Staff or any of the NRC

organizations. Tr. 14,470-71 (Alexander, McCaffrey).

K-123. The function of the Shoreham ISEG is to provide the means

for technically assessing and reporting the effectiveness and quality of

nuclear operation and related safety / environmental programs. LILCO

Ex. 34, ISEG Charter, at 1.
1

K-124. The Shoreham ISEG provides a pool or experienced-technical

personnel, drawn from the Shoreham plant staff, LILCO Nuclear Engineering-

Department, or outside-sources, to perform reviews of plant operating

__ _ _ _ _ - _ - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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characteristics, programs and experiences. The Shoreham ISEG also per-

forms a review and evaluation of safety-related issuances of the NRC and

the industry, and consults with the Nuclear Engineering Department and the

plant staff as appropriate on these issuances. The ISEG review process

will produce recommendations (when warranted) which will improve the

safety or the reliability of Shoreham. LILCO Ex. 34, page 1 of 4.

K-125. The Shoreham ISEG is assigned the responsibility of performing

at a minimum the following functions:

1. Examination of plant operating characteristics and
industry /NRC issuances.

2. Review of.other sources of plant design and operating
experience information that may indicate areas for improving
plant safety.

3. Assessment of the operating experience of other nuclear power
plants, with particular emphasis on units of design and
configuration similar to the Shoreham Station.

4. Review of Shoreham Station activities such as maintenance
modification, operational problems and operational analysis.

5. Surveillance of plant operations and maintenance activity to
provide verification that these activities are performed
correctly.

6. Assessment of the operating experience of the Shoreham
Station.

7. ~ Developinent of detailed findings and recommendations to- *

corporate management derived from the foregoing examinations,
reviews,-surveillances and assessments; recommendations may

'

.

include procedure revision, equipment modification or other
alterations.r, ,

8. Evaluation of the operating experiences feedback program.
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The performance of these assignments is conducted in accordance with a

project methodology. LILCO Ex. 34, ISEG Charter, at 1-2.

K-126. Shoreham ISEG functions include a review of Licensee Event

Reports (LER) generated at Shoreham, and Significant Event Reports (SER)

.and Significant Operating Experience Reports (50ER) developed as a result

of the Institute of Nuclear Power Operations (INPO) SEE-IN program. This

program, which was endorsed by the NRC (see Generic Letter No. 82-04),

provides a mechanism for central collection and screening of all events

from both domestic and foreign nuclear plants. Tr. 5523-24 (Kascsak),

14,471 (Alexander, McCaffrey); LILC0 Ex. 34, page 3 of 7.

K-127. The Shoreham ISEG also has established, at the recommenda-

tion of the Shoreham PRA peer review committee, a program to review and

evaluate LERs for a surrogate plant. Tr. 5201 (Kascsak). The FitzPatrick
.

plant was selected as this surrogate plant for a number of reasons: it

- is a General Electric BWR-4, it was designed by Stone & Webster and-it

has been in operation for a number of years. Tr. 5202-03 (Kascsak).

Tr. 5524 (Kascsak); see also Tr.14,477 (McCaf frey).

K-128. The Shoreham ISEG will review a wide range of activities or

items which could affect the safe or reliable operation of the plant.

The ' scope of ISEG's work will not be limited to safety-related equipment.

Tr. 14,477 (Alexander).

l k

4 v = -m ,
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K-129. LILCO has a program to ensure that unusual events, opera-

tional problems and equipment failures at other plants are taken into

account at Shoreham. ISEG does this by subscribing to the INP0 program

which reviews all of the LERs reported from operating nuclear stations

in the United States and abroad for significance. Significant LERs are

reported daily by teletype to Shoreham. ISEG reviews these reports in

accordance with~ procedure NOSD 19.8. In addition, ISEG also reviews

data from the Nuclear Plant Reliability Data System (NPRDS). ISEG is

routinely informed of operating or equipment problems either through the

SEE-IN program bulletins, circulars, notices, General Electric SILs,

TIls, General Electric Service Advisory Letters (SALs) and SERs. ISEG

has been using, and intends to continue to use, the NPRDS to gain a

better sense for equipment problems. Therefore, ISEG is adequately

informed of equipment problems throughout the industry as well as at'

LILCO. Tr. 14,471-73 (Alexander).

K-130. Mr. Alexander, ISEG Group Leader, testified that the Shoreham

'ISEG has frequent communications with people outside of LILCO. ISEG

calls.INP0 and NSAC at least daily for-information, sometimes many times

a day. .Also, ISEG calls other plants for information. Tr. 14,402

(Alexander).
- ,

K-131. LILCO is a participant in the NPRDS program and Mr. Kubinak,

as. manager of the~ Nuclear Operations Support Department'(NOSD), has

iresponsibility to. implement this program. At present, one engineer and-

l.
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three technicians at the plant are actively engaged in gathering the data

base. The second phase of the project is to ensure that LILCO has input

and output capabilities with the main NPRDS. This phase includes training

of personnel and the acquisition of the appropriate terminal. At the

time of the testimony, the second phaselof NPRDS implementation was in

progress and expected to be completed by January 1,1983. Included in

this phase of the project is LILCO's plan to extract computer data from
,

the Shoreham maintenance work requests and insert these data into the

NPRDS. Phase three of the implementation of the NPRDS program at Shoreham

is to make recommendations to the Vice President, Nuclear, concerning

what use of this system should be made within LILCO. This phase has not

yet been undertaken because the NPRDS is not yet finalized. Tr. 14,402-06

(Kubinak).

K-132. The Shoreham ISEG already uses the NPRDS data base of other

plants even though ISEG has not yet formulated an overall policy as to

how the.NPRDS data base is to be integrated into the LILCO system.

Tr. 14,407 (Alexander).

K-133. LILCO is also a member of the Nuclear Operation and Main-

tenance Information Service (NOMIS), a commercial venture operated'by NUS-

Corporation that currently includes the participation of 60-70 plants in

this country. NOMIS supplies an operational feedback circuit that re-

sponds to the need for a clearinghouse to transfer problem solving
~

"information from plant to plant as expeditiously as possible. NOMIS

_ _ _ _ _ _ _ - _ - _ _ - - - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _
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also publishes timely reports in a monthly newspaper, holds semiannual

and topical meetings and provides selected research assistance for its

sponsors. Tr. 14,410-11 (McCaffrey). The Shoreham ISEG has used NOMIS

and has been very satisfied with the results. Tr. 14,412 (Alexander).

K-134. NOMIS is available on a call basis or on an as-called basis.

If the Shoreham ISEG has a question, it can call the NOMIS organization

and the answer can be mailed or sent over the teletype. NOMIS collects

all of the member questions and answers and periodically forwards that

information to its members, including LILCO. In addition, NOMIS holds

meetings where NOMIS coordinators discuss trends and problems in the

industry. Tr. 14,502-03 (Alexander).

K-135. After requested information is forwarded to a utility, such

as Shoreham, NUS places a follow-up call to the utility which requested

the NOMIS information from the utility, compiles it and feeds the infor-

mation into the NOMIS information system. Tr. 14,503 (McCaffrey).

K-136. LILCO's sources of information encompass equipment failures
|

[ that are nonsafety-related as well as those that are safety-related.
l
' For example, a completed ISEG project recommended the installation of

. hydrogen monitor on the exciter to the generator, which is not safety

related. This project was undertaken as a result of information in a
|

significant event report from another plant obtained by ISEG from INPO

through the SEE-IN program. Tr. - 14,478-79 (Alexander).

|

. - _ -
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K-137. The SEE-IN program conducted by INP0 has been reviewed,

accepted and used by the NRC. Tr. 14,479 (Alexander).

K-138. LERs are not the only source of input concerning Shoreham

plant operating experiences for ISEG to review. NOSD procedures specify

a minimum surveillance frequency for ISEG engineers-to look at various

other sources of equipment failure and operating experiences such as the

Shoreham plant logs, equipment performance, equipment data sheets and

similar materials. Tr. 14,483 (Alexander).

K-139. While ISEG is not a part of-the LILC0 quality assurance

-organization, the Shoreham ISEG is nonetheless an organization which

impacts on the quality of the plant by providing another layer of pro-

tection for the overall quality of plant safety. Tr. 14,456-57, 14,463

(Alexander); 14,458 (Kubinak). Although the Shoreham ISEG has no direct

authority over the Quality Assurance Department, in the course of carry-

ing out the ISEG charter, it will be necessary- for ISEG to interface

with quality assurance personnel in the course of ISEG's observations

of~ plant activities. Tr. 14,464'(McCaffrey).

K-140. 'For example, the Shoreham ISEG will review maintenance pro-

cedures, including looking at different places where quality assurance

personnel may put "holdpoints" for quality control checking. If ISEG

members observe things wrong with quality assurance'or.any other aspect

of maintenance procedures, it'would'be the responsibility of ISEG to

report these observations in its final report. Tr. 14,466-67 (Alexander).

_
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K-141. The Shoreham ISEG has frequent contact with the operational

quality assurance organization. The ISEG Group Leader and the Operating

Quality Assurance Engineer both attend daily plant staff meetings. ISEG

will not audit operational quality assurance reports such as LDRs and

operational quality assurance audits, but ISEG will examine these reports

for trends and look for signs of repetitive failures or problems which
,

ISEG may then investigate and, if appropriate, make constructive recom-
'

mendations. Tr. 14,465 (Alexander).

K-142. The Shoreham ISEG, like the Nuclear Operations Support

Department, will undergo audits by the Quality Ass'urance Department to

ensure that ISEG is carrying out its charter and procedures. The Shoreham

ISEG will also be audited by the Nuclear Review Board (NRB). Tr. 14,464-66

(McCaffrey).

K-143. In accordance with NUREG-0737, the LILCO ISEG is a multi-

disciplined group of engineers, none of whom is a recent college graduate.

ISEG members include those with electrical engineering, heat transfer,

fluid flow, system design, piping supports and civil design backgrounds

and experience. Mr. Alexander, the ISEG Group Leader, also has opera-

tional experience and is a candidate for an operating license at Shoreham.

Tr. 14,383-85 (McCaffrey, Kubinak). Shoreham ISEG members-also have ex-
,

perience at other operating nuclear plants. See Tr. 14,389-90 (Alexander).

ISEG engineers have received training on the design and operation of- '

+.
*

Shoreham, including simulator training. Tr. 14,394-96 (McCaffrey).
,

4
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K-144. The five current ISEG engineers, the Group Leader and the

four additional ISEG engineers,63 devote their full time to ISEG respon-

sibilities and have no responsibilities other than ISEG. Tr. 14,450

(Alexander). Mr. McCaffrey, as Manager of Nuclear Compliance and Safety,

is the Chairman of ISEG. He is located offsite, but he is intimately

involved with ISEG's onsite work. Tr. 14,451 (McCaffrey); see also

Tr. 14,398-99 (McCaffrey).

K-145. Mr. McCaffrey reports to the Manager of Nuclear Operations

Support who reports to the Vice President, Nuclear. Tr. 14,451-52

(Kubinak). The Vice President, Nuclear, is responsible for the entire

nuclear operation for LILCO. Tr.14,451-52 (Kubinak). This reporting

chain gives the Shoreham ISEG direct involvement of LILCO management

personnel as well as independent access to the Vice President.'

Tr. 14,454-55, 14,462-63 (Alexander); 14,460 (Kubinak). The structure

also has other benefits. If ISEG were to report in the chain including

the Vice President, Engineering, ISEG would not be in the flow path of

all of the nuclear-related materials that cross through the Nuclear

Operations Support Department. The Nuclear Operations Support Department

is the clearinghouse of much information that has a direct bearing upon

63At the time of the testimony, the Shoreham ISEG consisted of five
experidnced engineers, including the Group Leader, but not including
the Chairman. The full complement of the Shoreham ISEG is six experi-
enced eagineers and, at the time of the testimony, Mr._McCaffrey testi-
fled that the sixth engineer (exclusive of the Chairman) was expected
on board in the near future and would have quality assurance experience.
Tr. 14,382 (McCaffrey).
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ISEG's role in safety and plant reliability. Mr. McCaffrey indicated

that in his opinion it was the most efficient department in which to

locate ISEG. Tr. 14,460-61 (McCaffrey).

K-146. In approving the Shoreham ISEG structure, LILCO aavised the

Staff that LILCO intended to have ISEG report through the Nuclear Opera-

tions Support Department to the Vice President, Nuclear. This organiza-

tional structure was shown in LILCO's commitment letter to the NRC dated,

July 21, 1981, SNRC-601. This letter plus the FSAR organizational charts

clearly conveyed to the Staff the ISEG reporting structure. In addition,2

the reporting structure was discussed with the NRC Staff and, based on this,

the NRC Staff concluded that the ISEG reporting structure satisfied the

requirements of NUREG-0737. Tr. 4549-50 (McCaffrey); see also Shoreham

SER Supplement 1, at 13-40 to -41.

K-147. The Shoreham ISEG monitors the performance of the plant on

a daily basis. Tr. 3936-37 (Kreps). Thus, Mr. Alexander testified that

in connection with his duties as Group Leader of ISEG, he attends ROC

meetings, attends daily meetings of plant staff', walks around the plant

and visits the control room at least once a day. Mr. Alexander testified

that all of the ISEG engineers tour the plant daily. Tr. 14,377 (Alexander).

K-148. Mr. Alexander prepares monthly reports that are sent to all-

senior LILC0 managers including the Plant Manager and the Manager of

Nuclear Engineering. Reports are also disseminated throughout the plant

and are on the plant staff required reading list. Tr. 14,401 (Alexander).

.
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K-149. Examples of projects undertaken by ISEG include an investi-

gation of the organic intrusion into the primary cooling system that

occurred at the Peach Bottom and Hatch plants. In this connection, ISEG

used NOMIS to conduct an industry search to find out what other plants

were doing with regard to keeping organics out of the primary coolant.

The end result was an ISEG recommendation to the Shoreham plant staff

that the plant staff sample on a regular basis for organics in the con-

denser, in the condensate storage tank, and in the radwaste system. ISEG

also recommended purchase of equipment for the sampling process. Another

. project of ISEG resulted in a recommendation for, and draft of, a proposed

procedure to prevent contamination through the use of color coding of

funnels, drain funnels, mechanical jumpers, and temporary hoses to pre-

vent the incorrect use of the hose that had been used to transport caustics.

Another example of an approved ISEG project involves Crane check valves.

Mr. Alexander indicated that there had been problems with a particular

model of Crane check valves at other plants. ISEG is proposing increas-

ing the frequency for inspecting these check valves to detect incipient

failures. ISEG obtained the information on the particular model of Crane

check valves from INP0 in connection with the SER program. Tr. 14,418

(Alexander).

K-150. Yet another project undertaken by ISEG is the monitoring of

plant training. This has been done on three occasions in which ISEG

engineers checked lesson plans and sat in on classroom training to ensure

that the information disseminated was the information contained in the
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lesson plan and was correct. The first time this was done, the instructor

did not know that ISEG representatives were present. As a result of

monitoring plant training on three occasions, a few minor changes were

suggested by ISEG. Tr. 14,423 (Alexander). Mr. Alexander further stated

that in addition to the assigned projects, several of the ISEG engineers

had developed their own ideas for projects as a result of their observa-

tions in the plant. These ideas are reported and discussed and, if deter-

mined to have merit, a project plan is produced and pursued. Tr. 14,377-78

(Alexander).

K-151. When projects undertaken by ISEG members are completed,

they are subjected to extensive review by the ISEG Group Leader and the

various members of ISEG. Each ISEG project reviewed must be voted on by

ISEG to approve and recommend it to the manager of NOSD. Tr. 14,386

(Alexander). By permitting each member of ISEG to have a vote, the

Shoreham ISEG preserves and promotes the independence of each of the ISEG

members and ensures that they are not constrained by the Group Leader.

Tr. 14,391 (McCaffrey).

K-152. As Mr. Alexander testified, while many of the reports done

by ISEG involve substantial work, in many instances ISEG comes back

" empty handed." Tr. 14,423-24 (Alexander). This does not mean that

coming back " empty handed" is not a valuable result; ISEG projects that

confirm the adequacy of the Shoreham design or construction are no less

valuable than those projects that result in recommendations. Tr. 14,432-33
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(Kubinak). Research involves walking down systems and gaining additional

knowledge of the plant and confirming that the plant is well conceived,

well thought out and well built. It is important, though, that this

conclusion be borne out by ISEG projects and investigations. Tr.

14,433-34 (McCaffrey).

Review of Operations Committee

K-153. The Review of Operations Committee (ROC) has been functional

since February 1976, meeting at an average interval of once every four

weeks. ROC provides a continuing review of plant operations to assist

the Plant Manager in keeping abreast of general plant operating condi-

tions. ROC also serves to screen subjects of potential concern to LILCO's
,

NRB or to perform preliminary investigations as requested by the NRB. It

is not the purpose of the Committee to relieve the Plant Manager of the

responsibility for overall safety of plant operations or for the referral

of appropriate matters to the NRB. LILCO Ex. 35, at 2-1.

K-154. In accordance with the Shoreham Draft Technical Specifica-

tions, which are currently undergoing final NRC Staff review, ROC member-

ship is comprised of the Plant Manager, Chief Operating Engineer, Chief

Technical Engineer, Technical Support Manager, Operations Engineer,

Maintenance Engineer, Instrument and Control Engineer, Reactor Engineer

and the Health Physics Engineer. In addition, LILCO has supplemented

the ROC membership with the Operating Quality Assurance Engineer, Radio-

chemistry Engineer, Plant Administrative Coordinator and the Security
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Supervisor. LILCO Ex. 35, at 2-2; Tr. 9265 (Calone). ROC's membership

is designed to ensure that all of the key sections or functions of the

plant are represented on ROC and that the members bring to ROC a wide

range of disciplines and experience to review procedures and perform the

other responsibilities of ROC. Tr. 14,348 (Alexander).

K-155. The personnel of Stone & Webster and General Electric have

become temporary members of ROC to approve startup procedures. Tr. 9266

(Calone).

K-156. Review and audit during test and operation of Shoreham is

an integral part of the LILCO quality assurance program. In addition to

the implementation of the quality assurance program requirements, LILCO

will utilize a formal committee method for review and audit, functioning

at two levels: (1) at the station operation level -- ROC and (2) at thei

corporate _ level -- the Nuclear Review Board (NRB), which is independent

of direct responsibility for plant operation. The ROC-provides a con-

tinuing review of plant operation to assist the Plant Manager in keeping

abreast of general plant operating conditions. ROC's responsibilities

include:

1. Review of (a) all procedures and programs required by Tech-
nical Specification 6.8'and changes thereto, (b) any other
proposed procedures or changes thereto as determined by the
Plant Manager to affect nuclear safety.

2. Review of all proposed tests and experiments that affect
nuclear safety.
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3. Review of all proposed changes to the approved Shoreham
Technical Specifications.

4. Review of all proposed changes or modifications to unit
-systems or equipment that affect nuclear safety.

,

5. Investigation of all violations of the Shoreham Technical
Specifications including the preparation and forwarding of
reports covering evaluation and recommendations to prevent
recurrence to the Vice President, Nuclear, and to the Nuclear
Review Board.

6. Review of events requiring 24-hour written notification to the
Commission by regulations or Technical Specifications.

7. Review of station operations to detect potential nuclear
safety hazards.

8. Performance of special reviews, investigations'or analyses<

and reports thereon as requested by the Plant Manager or the
Nuclear Review Board.

9. Review of the Security Plan and implementing procedures.4

10. Review of the Emergency Plan and implementing procedures.
i

'

FSAR S 13.4.2.1 (Revison 27, August 1982).,

: -

K-157. For example, ROC's review of any design modification in the
,

plant to consider whether any safety issue is presented and-its conclus-

ions are forwarded to the NRB for a second check'of their review.

Tr. 14,357 (McCaffrey).,1;

..

.

K-158. In addition, the minutes of ROC meetings are sent to the
,

-

members of the NRB, The NR8 has requested a report be made'to it con-
4

- cerning the process used at-Shoreham for development of procedures or

procedural' changes and the review of those procedures. Tr.-14,341-42

(Kubinak).
,,

s

.

t

. . - _ _ - _. , , , , , - ,- s . _ . . . ,, om - ,.. _.. . - . . , ,, . _ _ . . . _ _s



-911-

K-159. ROC, in addition to reviewing plant procedures, has engaged

in a number of other activities, including review of the procedures,

schedules and programs for the power ascension testing at Shoreham and

review of turnover packages as various systems are completed by the

Startup Preoperational Test Group and turned over to the plant staff.

As part of the process of reviewing and approving turnover packages, a

technical group within ROC reviews each system and performs a walkdown

of the system to look for discrepancies and to verify that procedures are

correct and that the system descriptions and set points are all correctly

incorporated into the plant documents. After this review and walkdown,

the turnover package :is brought before ROC and reviewed and accepted. It

is at this point that the plant staff actually accepts control and re-

sponsibility for the particular system. In addition, ROC meetings are

used as a forum for discussion of various codes and regulations in order

to achieve an improved, common understanding of them. There is also a

large program underway in ROC for the integration of various administra-

tive programs to assure that all future plant modifications and plant

actions will be captured and controlled in a coordinated method through-

out LILCO. Tr. 14,529-32 (Alexander).
,

,

Nuclear Review Board

K-160. The function of the NRB is to provide the management of

LILCO, through the Vice President, Nuclear, a mechanism for-independently

ascertaining that activities related to nuclear station operations are

.
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performed safely and efficiently in accordance with company policies and
,

regulatory requirements. LILCO Ex. 35, at 2-2.

K- 161. The NRB has been established and functional since April 1982.

Tr. 14,358 (Kubinak). The NRB performs review and audit functions of

designated activities in the areas of nuclear power plant operations,

nuclear engineering, chemistry and radiochemistry engineering, metallurgy,

instrumentation and controls end quality assurance practices. LILCO

Ex. 35, at 2-2, 2-3.

K-162. The NRB charter prescribes certain activities, including

review and audit requirements, that the NRB must undertake in accordance

with the technical specifications. Tr. 14,356-57 (Kubinak). In accord-

ance with the technical specifications, the NRB must have an audit

schedule which covers approximately a three year cycle. Tr. 14,363

(Kubinak). In addition to those specified, LILCO has added another

category on its own initiative which simply says "other areas of Shoreham

nuclear power station operations considered appropriate by the chairman

of the Nuclear Review Board or the vice president." This is a " catch all"
,

which permits the NRB to consider any other matters that it may deem

appropriate to investigate. Tr. 14,375 (McCaffrey).

K-163. The NRB membership is made up of LILCO and consultant

personnel as follows: Manager, Nuclear Operations Support Department;

Manager, Substation and Equipment Engineering; Manager, Nuclear Engineer-

ing; Manager, Quality Assurance; and Shoreham Plant Manager. There are

.. .--
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also members from outside of LILCO. They include: Manager, Health

Physics Service, NUS Corp.; Vice President, Scientific Applications,

Inc.; Senior Consultant, General Electric Co.; President, NUS Training

Corp.; and Senior Physicist, Brookhaven National Laboratory. LILCO

Ex. 35, at 2-3; Tr. 14,366-68 (Kubinak).

K-164. The NRB is addressing quality assurance at the plant. A

presentation to the NRB on quality assurance by the Quality Assurance

Manager, who is a member of the NRB, has been scheduled. The Nuclear

Review Board initiated the request for the presentation The presenta-

tion will consist of a general description of the quality assurance

program, including a description of the operational quality assurance

program at the plant by the Operating Quality Assurance Engineer, and

a discussion of the audit program that the Quality Assurance Department-

will use to support the NRB in the performance of its audit responsibili-

ties. Tr. 13,845-46 (Gerecke); 14,345 (McCaffrey).

K-165. The first task undertaken by the NRB was a review of and

comment on the NRB charter and procedures. In developing the charter

and procedures, the chairman of the NRB ensured that the experience of

other NRBs was reviewed. To accomplish this, the chairman of the NRB

commissioned a study to collect data from reports that came from the

Performance Appraisal Branch of the NRC as to their audits and reviews*

of NRBs at other facilities. The results of this study, the good

points, bad points and criticisms of other NRBs were reporteo to the

L
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Shoreham NRB and taken into account in the development of the Shoreham

NRB's charter and procedures. Tr. 14,359-61, 14,370-71 (Kubinak).

K-166. Mr. Kubinak, Chairman of the NRB, testified that at each NRB

meeting held over the past year he has brought in persons with important

positions at the site to make presentations before the Board. The Plant

Manager has appeared to explain the nature and function of R0C. The

Plant Manager also described the nature and responsibilities of the

Joint Test Group involved in the startup program. Mr. Youngling, the

Startup Manager, has appeared before the NRB to describe the duties and

responsibilities of the startup organization, how it is controlled, and

what kinds of dacumentation are used. Mr. Alexander, the Group Leader

of ISEG, has also appeared before the NRB to give a presentation on the

functions and responsibilities of ISEG. Tr. 14,362 (Kubinak).

K-167. The intensive training program at each meeting for NRB

members involves bringing in personnel from the training department who

trained the operators to brief the members of the Board on a given system

such as the service water system or the electrical system for the plant.

This permits Board members to increase their familiarity with the plant

systems and to apply their own particular expertise directly to the

Shoreham plant. Tr 14,365-66 (McCaffrey).

K-168. One tie between ISEG and NRB is the fact that Mr. McCaffrey,

the Chairman of ISEG, is also the Board Engineer for NRB. As reflected-
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in-the charter, the Board Engineer for NRB attends meetings of the NRB

to ensure that there is a tie between NRB and ISEG. Tr. 14,372-73

(Kubinak).

Advisors to LILCO Management

K-169. LILC0 has contracted the services of Mr. John Riley, General

Electric Operations Manager at Shoreham, as Advisor to LILCO's Vice

President, Nuclear. He has been fulfilling his role as Advisor since

April 1982. LILCO Ex. 35, at 1-1.

K-170. Mr. Riley has had substantial experience at Shoreham, com-

mencing in August 1977 and continuing to the present. He has been the

General Electric Operations Superintendent within the LILCO startup

organization, the Lead Startup Engineer for the nuclear steam supply

systems within the LILC0 organization, and is now serving as the General

Electric Company Operations Manager. As such he has been responsible for

reviewing and approving system flushing procedures, checkout and initial

operations procedures, and preoperational and startup test procedures and

results. LILCO Ex. 35, at 1-4. Prior to his involvement in Shoreham,

Mr. Riley had experience during the preoperational test phase at the

Japan Atomic Power Company's Tokai II Nuclear Power Plant. He also

served as a General Electric Shift Supervisor at the James A. FitzPatrick

Nuclear Power Plant where he provided technical direction during the con-

struction, checkcut and initial operation, preoperational and startup

testing phase. LILCO Ex. 35, at 1-4,1-5.

L
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K-171. Mr. Riley meets formally with Mr. Pollock, Vice President,
;

Nuclear, no less than once every six weeks. Mr. Kubinak, Manager, NOSD,

prepares the agenda and attends these meetings. Tr. 14,327-32 (Kubinak).

Mr. Pollock also has informal contacts with Mr. Riley. Tr. 14,522-23

! (Kubinak). Among the subjects covered during the meetings held to date
!

l are information relating to the startup performance of other units similar

| to Shoreham and operating experiences on units similar to Shoreham. LILCO

!

witness Kubinak, present at these meetings, testified that Mr. Pollock was

very interested in equipment performance at plants similar to Shoreham so

that LILCO could build into the Shoreham plant more reliability and avail-

ability. He also probed areas that might give insights into improving the

Shoreham startup program and plant operation. Mr. Riley has made recom-

mendations for improvements that could be made or could be considered for

Shoreham. Soma of these recommendations have been acted upon by LILCO.

Tr. 14,327-33 (Kubinak).

.

K-172. Pursuant to its program to provide advisors with operational

experience to senior management, Mr. Kent Nicholas, General Electric Opera-

tions Superintendent at Shoreham, has been contracted as Advisor to the

Shoreham Plant Manager and Chief Operations Engineer. He has been operat-

ing in that role since August 1982, meeting with the Plant Manager and/or

the Chief Operations Engineer in the advisory capacity at least semi-

monthly. Mr. Nicholas, a graduate engineer and certified SRO, has been

the Lead Startup Engineer for General Electric at Shoreham since January

1982. Prior to that time he served as a senior test engineer and test

. _ - .
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engineer at Shoreham and as a shift supervisor at the Caorso plant in

Italy. LILCO Ex. 35, at 1-1, 1-6, 1-7.
,

;

K-173. Pursuant to the LILCO advisory program, Mr. Nicholas, as*

advisor to the Plant Manager, maintains an office at the site. He is

also the General Electric Operations Superintendent at the site. The

Advisor's contact with the Plant Manager is not limited to the six meet-

ings that have been held pursuant to this program. Tr. 14,523 (McCaffrey).

K-174. LILCO has a program for providing Shift Advisors for Shore-
<

ham to lend additional operating experience to each shift. The four

Shift Advisors onsite at the time of testimony were four senior reactor

qualified people and they had been on shifts since June 1982. The pri-

,
mary function of these people has been to assist the plant personnel by

>

coordinating the startup test program and by advising the plant personnel

on the expected transients and on the expected operation of the system.

Tr. 14,525-27 (McCaffrey, Alexander.)

K-175. The Shift Advisors are in addition to Shift Technical Advi-

j sors, six of whom are already at Shoreham; the Shift Technical Advisors

are degreed engineers who have gone through an extensive program. The

Shift Advisors are an extra group of advisors who have operating experi-

; ence who, while not degreed, have licensees under the NRC at the level

of Senior Reactor Operators (SRO) and have experience in operations of

the systems. Tr. 14,527-28 (Alexander). The six Shift Technical Advi-

sors will serve the six shifts on a rotating basis. The Shift Advisors,

_ - _ . . _
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the SR0 level people, will also serve on a rotating shift basis.

Tr. 14,528 (Alexander). The Shift Technical Advisors and Shift Advisors

are in addition to the normal shift complement of Senior Reactor

Operators and Reactor Operators qualified by the NRC. Tr. 14,529

(Alexander).

LILCO's Treatment of Equipment Failures

K-176. Mr. Youngling, LILCO's Startup Manager, testified that the >

Shoreham plant staff has a series of programs in place that address

equipment failures, including (1) the preventive maintenance program,

(2) the surveillance program monitoring implementation of the technical

specification requirements, (3) the Nuclear Plant Reliability Data

System (NPROS), (4) the Nuclear Operations and Maintenance Information

Service (NOMIS), (5) the use of NRC Bulletins, Orders and Circulars, and

(6) the NOTEPAD system sponsored by INPO. Tr. 12,905-07 (Youngling).
_

K-177. LILCO's preventive maintenance program provides a documented

history of the performance of each of the pieces of equipment it covers.

Tr. 12,096 (Youngling).

K-178. Mr. Youngling testified that LILCO equipment data from the

Maintenance Work Request Program are put into the NPROS data bank, which

is a broad data bank for the entire nuclear industry that is participat-

ing in NPROS. LILCO therefore receives feedback on the performance of

.
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(

not only its own equipment but also of other equipment of similar type in

the entire industry. Tr. 12,906 (Youngling).

K-179. Mr. Youngling testified that NOMIS, of which LILCO is a spon-

sor, is another source of feedback of information concerning maintenance

and performance problems with equipment used in power stations. Tr.

12,906-07 (Youngling).

K-180. NOTEPAD, which LILCO has in place, is an early warning sys-

tem sponsored by INP0. NOTEPAD is a computerized system which utilizes

a terminal for each participating utility so that participating utilities

~

can notify each other promptly of problems with equipment. Also the

participating utilities, through NOTEPAD, can direct questions to each

other concerning problems with equipment. Tr. 12,907 (Youngling).

K-181. The plant staff has procedures to analyze trends concerning

equipment failures. Tr. 12,907-08 (Youngling).

K-182. At Shoreham, quality-related equipment failures, i.e., those

due to improper following of procedures noted through nonconformance con-

trol or corrective action procedures, are subjected to trend analyses by

the operational quality assurance personnel. Machinery-related equipment

failures are subjected to trend analyses through the MWR and NPRDS systems.

The feedback from the NPRDS system is evaluated by the plant staff.

Tr. 12,908-09, 15,042-43 (Muller, Youngling).

.

L
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K-183. On the basis of information submitted and commitments made

by LILCO in response to Item I.C.5 of NUREG-0737, " Clarification of TM1

Action Plan Requirements" (November 1980), the Staff has concluded that

LILCO's program for feedback of operating experience, including equip-

ment failures, is acceptable. The Staff will assure that these commit-

nents are acceptably implemented. Gallo et al., Staff Ex. 8, at 31-32.

K-184. In the FSAR, LILCO's quality assurance program description

discusses how each criterion of Appendix 8 will be met. The acceptance

criteria used by the QAB to evaluate this quality assurance program are

listed in the 18 subsections of Section 17.2 of the NRC Standard Review
Plan. The acceptance criteria include a commitment to comply wth the

regulations and regulatory positions presented in the appropriate issues

of quality-related regulatory guides. Thus, this commitment constitutes

an integral part of the quality assurance program description and require-

ments. LILCO's quality assurance program description meets these accept-

ance criteria and is, therefore, considered to be in compliance with

pertinent NRC regulations. The FSAR quality assurance program description

forms the foundation from which LILCO is required to develop quality

assurance manuals and implementing procedures, describing in more detail

how to carry out the quality assurance program commitments. The FSAR

quality assurance program description provides the necessary controls

describing how the program will be carried out to satisfy 10 C.F.R.

Part 50, Appendix B, and the acceptance criteria in the Standard Review

Plan, S 17.2. Gallo et al., Staff Ex. 8, at 30-31. LILCO witnesses
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stated that the FSAR description of the LILC0 Quality Assurance Program

meets 10 C.F.R.-9 50.34(b)(6)(ii). Tr. 12,662, 14,905-07 (Youngling).

K-185. The NRC Region I office reviews and evaluates both the

Quality Assurance Manual and quality assurance implementing procedures

for acceptability and for conformance with both 10 C.F.R. Part 50, Appen-

dix B, and the FSAR commitments. This review will be completed prior to

fuel load. The Staff's review and assessment of LILCO's procedures for

feedback of operating experience was performed in conjunction with the4

preparation of the Staff's Safety Evaluation Report, Supplement No. 1,
'

NUREG-0420 (September 1981). It was based on the information submitted *

by the Applicant in response to Item I.C.5 of NUREG-0737 in its July 31

and August 7, 1981 letters to the NRC. Gallo et al., Staff Ex. 8, at

31.

d. Statistical Methodology

. K-186. LILCO's quality assurance auditing program does not under-

take to review 100 percent of the quality assurance items and records.
4

As explained by Mr. Eifert, quality assurance auditing, unlike product

acceptance inspection, is a higher level activity " aimed primarily at

assessing the process of engineering and the process of building the

plant." It is therefore unnecessary in the auditing program to conduct
,

a 100 percent review. The ultimate purpose of quality assurance auditing

is to provide assurance that all aspects of the Quality Assurance Program
,
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are being properly implemented. This involves "[e]nsuring that the pro-

gram exists, that the procedures are available to the people to implement

the program, ano . . . that the program is being managed . . [and] the.

process is understood by the people doing the work." The ultimate purpose,

of course, as Mr. Eifert explained, is to afford " confidence that we have

designed and built a safe power plant." Tr. 12,406-07 (Eifert).

K-187. Auditing is only one of the layers of quality assurance

activity. The primary activities performed to provide assurance in the

design and construction of the plant are design verification, inspection,

and testing. These activities are applied to all essential features of

plant design and construction. They do not utilize statistical sampling

techniques, except in product inspection, receipt inspection and destruc-

tive testing. Alexander et al., LILCO Ex. 21, at 52,

,

K-188. The auditing program is to be distinguished from quality

assurance activities that are in the nature of product acceptance. In

the audit process, a fewer number of items are examined, and the examina-

tion is of a different nature. For example, with respect to calculations,

specific calculations are analyzed to assure that the procedures for

performing the calculations are good procedures and that they are being

implemented. Tr. 12,408-09 (Eifert).

K-189. While statistical methodology is often utilized in the

inspection process, it is not used in the auditing program. The purpose

L.
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of auditing is different; it is not a product acceptance undertaking.

Instead, auditors look at the process itself in the context of their
,

familiarity with cause mechanisms, the disciplines that actually per-

formed the work, and the technical guidance that is available to those

disciplines. For these reasons, using statistical approaches in select-

ing items to be audited would not significantly contribute to the primary

function of quality assurance auditing. Tr. 12,428-31 (Eifert).

Regulations and Industry Practice

.

K-190. 10 C.F.R. Part 50, Appendix B, does not require the use of

the statistical methodology in a quality assurance auditing program.

Indeed.. Criterion XVIII, which establishes the auditing requirement, is

completely silent with respect to audit sampling methodology. Even Mr.

Hubbard conceded that Criterion XVIII does not mandate the use of statis-

tical methodology in a quality assurance auditing program, although he

nonetheless stated that, in his view, satisfying Criterion XVIII requires

using_ statistical methodology if small samples are audited. Tr. 15,996

(Hubbard); see also Alexander et al., LILCO Ex. 21, at 54.

K-191. Statistical methodology is not normally utilized in quality

assurance auditing programs throughout the nuclear industry. Alexander

et al. , LILC0 Ex. 21, at 46; Tr.12,421 (Kelly).y

| K-192. Criterion XVIII does require that a comprehensive system of

planned and periodic audits shall be carried out to verify compliance
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with all aspects of the quality assurance program and to confirm the

effectiveness of that program. These requirements are satisfied by

LILCO's program because it (1) identifies the activities within the

program that are defined in the commitment documents, (2) organizes the

auditing process around these activities, and (3) conducts audits to

ensure that the programs are effective and are being implemented.

Tr. 12,410-11 (Eifert).

K-193. The NRC panel expressed the opinion that it was not prac-

tical or meaningful to derive a numepical measure of the effectiveness

of a quality assurance program. NRC I&E witness Higgins described

efforts made by I&E and its contractors to devise such numerical formulas,

Mr. Higgins testified that I&E had found these efforts led to very wrong

impressions and results less accurate than results from judgmental methods.

Mr. Gallo testified that he was significantly more confident about con-

clusions of reasonable assurance of an effective quality assurance program

using technical judgment rather than some statistically computed result.

Tr.17,281-82 (Higgins, Gallo); see also Gallo et al. , Staff Ex. 8, at

45-46.

.

K-194. For instance, judgment, experience, complexity and safety

implications of significance were the factors used by I&E in the selec-

tion of the RHR system as the subject of the CAT Inspection. The

selection methodology, in Mr. Gallo's opinion, provides a basis for

drawing conclusions concerning the larger population. Tr. 17,270-71

(Higgins, Gallo); see Tr. 17,460-62 (Higgins).
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K-195. NRC I&E selects representative inspection samples based on

judgment, experience, complexity and safety significance to assess the

effectiveness of the licensee's Quality Assurance Program and to verify

the adequacy of the hardware. Tr. 17,460-62 (Higgins). Mr. Higgins

testified further that the representative samples selected on the basis

in the various I&E inspections of Shoreham were adequate to enable the

NRC witnesses to reach the conclusions that the Shoreham Quality Assur-
'

ance Program has been effectively implemented and that the hardware is

adequate. Tr. 17,487-88 (Higgins).

K-196. The County's consultant, Mr. Hubbard, testified that in his

opinion the I&E program was deficient because the Staff has not evaluated

Shoreham's quality assurance deficiences against baseline criteria to

measure or quantitatively compare the effectiveness of the Shoreham Quality

Assurance Program. Hubbard, SC Ex. 89A, at 51. Staff I&E witness Gallo

testified that he disagrees with this opinion. Mr. Gallo also stated that

it is not necessary to select audit or inspection samples on a statistical

basis in order to be able to draw conclusions about the larger population.

'Mr. Gallo testified that this method of sample selection is' superior to
j

random selection or statistically based sample selection.- Tr. 17,258-63

(Gallo).

Statistical methodology Inappropriate for

Quality Assurance Auditing Program-

K-197. Statistical methodology is merely a tool; it is not an exact

.It~does_no more than formalize what is actually a judgmentalmeasure.
|

>
>

L



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _

-926- ;.

'
|

process. Tr. 12,442 (Eifert). Moreover, because of both inherent
4

limitations in statistical methodology as well as the demanding and

complex needs of an effective quality assurance auditing program, using

statistical methodology in such a program would be inappropriate.

Alexander et al., LILC0 Ex. 21, at 44-46; Tr. 12,413-16 (Eifert, Museler).

Statistical methodology is more appropriately used in the product accept-

ance area, especially for items that are mass produced. In contrast,<

however, rigid statistical methodology does not lend itself to assessing,'

,

for example, the complicated process or developing calculations regarding

the design and construction of a nuclear power station. Tr. 12,432-33

(Eifert).

K-198. The value and usefulness of random statistical sampling

depends upon having a largely homogeneous population. Tr. 12,441

(Eifert); Alexander et al. , LILCO Ex. 21, at 46. One of the principal

reasons statistical methodology is not useful in an auditing program is

the lack of homogeneity of the items that must be audited. Alexander

et al. , LILCO Ex. 21, at 46; Tr.12,415 (Museler). 'Moreover, the attri-

butes of a quality assurance program that must be assessed in the auditing

process are themselves too complex to be susceptible to useful evaluation

. using rigid statistical methodology. Tr. 12,450-51 (Museler). Because

of the tremendous complexity and diversity among the items that must be

assessed in a quality assurance audit program, attempting to apply
'

statistical methodology and to draw statistical inferences regarding the

entire. population is not only difficult, but in most respects misleading.
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Tr. 12,420 (Burns); Tr. 12,445 (Eifert). Therefore, instead of attempting

to select a statistically random sample to be audited, it is not only

appropriate, but better, to rely instead on the auditor's specific know-

ledge of the working area and his understanding of what is necessary for

effective and acceptable operation of the program. Tr. 12,420 (Burns).

K-199. An additional significant shortcoming of statistical

methodology with respect to its usefulness in a quality assurance auditing ,

program is the lack of any required or widely recognized acceptance cri-

teria against which to assess audit results. An acceptance criterion is

a preestablished quantitative number that identifies the acceptable per-

centage of defective items. In other words, an auditor would use the

acceptance criteria to determine whether, based on the results of auditing

a sample, he could conclude with adequate confidence that the entire

population was acceptable. .Tr. 12,414 (Eifert); Alexander et al., LILCO

Ex. 21, at 48-49. In the absence of such acceptance criteria, statistical

sampling in a quality' assurance audit program would not yield any meaning-

ful results. Tr. 12,419-20 (Burns). Suffolk County witness Hubbard

agreed that numerical or mathematical standards do not exist, Tr. 19,157

(Hubbard), and that any standard applied would be a matter of judgment.

-See Tr.19,281 (Hubbard).

i

K-200. It is not necessary to' utilize random sampling to draw

reliable inferences about the entire population based upon an audit of-

the sample. Tr. 12,422-23 (Burns). .An audit sample selected on the

|

|

!

I

'

_ _ _ _ _ _
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basis of the auditor's judgment can appropriately be used to extrapolate

regarding the entire population. Tr. 12,419 (Burns). The conclusions

that the auditor reaches regarding the entire population are valid

because the auditor understands the process and because the system is

not only flexible but encourages an auditor, if he discovers a problem,

to pursue it fully and investigate its cause. In essence, under the

LILCO Quality Assurance Program, an auditor is more of an investigator

than an inspector. As a result, the audit program af fords insight into

the condition of the entire population. For example, because no specific

limits are set with respect to an auditor's inquiry, if he determines

that a condition warrants certain backfitting, the action is taken for

the entire population. Tr. 12,443-44 (Eifert).

K-201. LILCO carefully examined the applicability of various

statistical methods to its quality assurance auditing program. Because

of the limitations of statistical methodology in this regard, LILCO

chose instead to rely upon the auditor's ' judgment. Thus, samples are

selected based upon the auditor's specific knowledge of the working area

and the necessary elements of effective program operation. There is

inherent flexibility in the program to allow the auditor to pursue

appropriate action during'the evaluation process. Tr. 12,420 (Burns);

Tr. 12,446-47 (Eifert).

K-202. The conduct of an audit in the LILCO program includes a

combination of discussions between the auditor and the people responsible



-929-

for performing the work, review of documents that contain evidence that

the individuals have implemented the requirements imposed on performance

of the work, and, when appropriate, in-depth evaluation of the work

product. The sampling process used in this regard is based upon the

auditor's experience, his knowledge of the activities being audited, his

knowledge of the critical and difficult aspects of the tasks, and his

perceptions or suspicions that he may have drawn from the discussions with

the people responsible for anc: performing the work. Alexander ej al.,

LILCO Ex. 21, at 49-50.

K-203. When a problem is identified during an audit, the program

affords the auditor sufficient flexibility to evaluate any perceived or

suspected deficiencies. This evaluation is often both demanding and

subjective, requiring the auditor to draw upon his-broad experience.

Alexander et al., LILCO Ex. 21, at 50-51. All auditors are certified,

and they have considerable experience in quality assurance and quality

control techniques. Tr. 12,449 (Burns).

K-204. As a result of the relative lack of homogeneity among the

structures, systems and components of a nuclear power station, as well

as among the documents _that are maintained as a part of the Quality

Assurance Program, an attempt to select a sample on a statistically
;

random basis would not be cost-effective, especially given the availabil-

ity of an alternative and preferable sample selection approach based upon

the auditor's judgment. Indeed, because of the difficulty of applying

!

- - - . . .-
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random selection techniques to heterogeneous populations, the auditor's

attention would be diverted away from the important function of program

! assessment, which is the goal of the auditing program. Tr. 12,448-50

(Eifert, Burns).

7. ADDITIONAL QA PROGRAMS AT SHOREHAM
1.

K-205. The Staff testified that Applicant's initiation of projects

including but not limited to the Cable Tray Analysis Program (CABTRAP),

Conduit Qualification and Inspection Program (CONQUIP), Conduit Sup-i

:

| port "As-Built" Program (CONSAP) and the Engineering and Design Coordina-

tion Report (E&DCR) implementation verification program are indicative
~

and illustrative of Applicant's commitment to quality. See Alexander

et al., LILCO Ex. 21, at 184; Tr. 17,175-181 (Higgins).

|

a. Final Stress Analysis Review Program

K-206. As an additional verification that piping stress analysis

used in designing Shoreham has been completed satisfactorily, LILCO and

Stone & Webster instituted the Final Stress Analysis Review Program.

The review program has two parts. First, the program reconciles the

stress analysis with the as-built construction drawings for piping

systems. Second,'the stress analysis is checked to ensure that all'of

the latest and appropriate engineering inputs have been used. Alexander

et al., LILCO Ex. 21~, at 122, 124-25; Tr. 12,479 (Museler). This program

i.
,
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is applied to all safety-related large-bore piping systems as well as

seismically qualified and thermal, nonsafety-related, large-bore piping

systems. Tr. 12,488 (Museler).

K-207. In the as-built reconciliation, contractor /LILC0 teams

update isometric drawings of piping systems to reflect the as-built

conditions. These as-built drawings are then compared to the piping

system as analyzed in the last stress analysis performed. If the

as-built condition is within a specified tolerance, no further analysis

is required. When the specified tolerances are exceeded, a new stress

analysis is performed using the as-built condition of the plant. This

is done in instances where other changes, such as new load definitions,

have occurred, making it clear at the outset that a new analysis is

necessary. Tr. 12,477 (Museler).

K-208. A stress analysis uses a number of engineering inputs such

as the amplified response spectra, valve weights, line designation ir.for-

mation (specifying system conditions), and equipment allowable information

(e.g., allowable stress on a nozzle). The Stress Analysis Review Program

checks to ensure tnat the engineering inputs used in the' latest stress

analysis.are consistent with current design specifications and regula-

tory requirements. Alexander et al., LILCO Ex. 21, at 126-27. In some

cases comparison with the latest stress analysis is unneccessary because

of known changes in the engineering inputs. Tr. 12,477 (Museler).

. -
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K-209. LILCO decided to perform the Stress Analysis Review Program

because of the numerous changes in system design during the life of the

project and changes in load definition (particularly as a result of the

Mark II program). Tr. 12,478-79 (Museler); Alexander et al., LILC0

Ex. 21, at 124. At most plants, changes in design and input requirements

are taken into account in the piping stress analysis by using the existing

design control process. Tr. 12,484 (Museler). LILCO could have elected

to do this for Shoreham, and the results would have been similar to the

results of the Stress Analysis Review Program. Tr. 12,487 (Museler).

Instead, LILC0 chose to undertake a complete review of the stress analy-

ses to ensure their adequacy. Tr. 12,479 (P'.'seler). This program incor-

porates all of the various pieces of relevant information, such as

Engineering and Design Coordination Reports (E&DCRs), into an integrated

package and then recalculates the stress analysis. This approach is

more efficient and more comprehensive than using existing documents.

Because of the fewer number of documents involved, there is a smaller

chance of error. Tr. 12,479, 12,484-85, 13,687 (Museler).

K-210. The Stress Analysis Review Program has resulted-in the

modification of approximately 400 large-bore pipe supports. .The total

population of large-bore pipe supports in the plant is approximately

11,000, though not all such supports are within the scope of this program.

Tr. 12,488 (Museler). The majority of the modifications.have been cae

to changes in the load definition or changes in the engineering input

data due to changes in system operating characteristics. Tr. 12,492
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(Museler). Some of the changes have resulted from differences between

the as-built condition and the as-analyzed conditica of the piping sys-

tems. These differences were controlled by E&DG<s but, at the time ap-

proved, it was the engineer's judgment that reanalysis need not be under-

taken. In general, however, the as-built portion of the Stress Analysis

Review Program has shown very close agreement between the hanger and

piping design drawings and the as-built condition. T r. 12,493-95

(Museler).

K-211. The Stress Analysis Review Program involves large-bore

piping. LILCO has also conducted a parallel review for safety-related,

small-bore piping and for thermal and seismic, nonsafety-related, small--

bore piping systems. This program produces as-built isometrics for these

systems. Unique stress analyses, however, are not required; small-bore

lines'are installed in accordance with engineering standards. The small-

bore program compares the as-built isometrics with the appropriate

standards to ensure that requirements are met. Tr. 12,489-90 (Museler).

b. Fuel Load Drawing Update Program

K-212. LILCO has a program in place to ensure that the configura-

tion of the plant will be accurately reflected-in the drawings that will

be used by the station operating' staff. This program, to be completed

by fuel load or shortly thereaf ter, includes flow diagrams, machine loca-

tion plans, elementary control diagrams, instrumer.t loop diagrams, logic'

.-
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diagrams, functional control (HVAC) diagrams, instrumentation drawings,

electrical one-line diagrams, wiring drawings, security drawings, com-

munication drawings and heat tracing drawings. Alexander et al., LILCO

Ex. 21, at 127-28. Although drawings are updated during the design and
i

construction process, this is an extra program to recheck the accuracy

of the diagrams at the completion of construction. Tr. 18,879 (Novarro).

c. E&DCR Implementation Verification Program

K-213. The E&DCR Implementation Verification Program was estab-

lished in July 1976. Its purpose is to verify that installed field con-

ditions coincide with changes required by E&DCRs. This program is con-

ducted in addition to the normal quality assurance requirements, including

inspections, that are applied to E&DCRs. Alexander et al., LILC0 Ex. 21,

at 179.

K-214. All'E&DCRs are verified; that is, they are checked to ensure

that a change, if required, was actually made in the field. Tr. 10,233

(Museler). Under this program, E&DCRs that could affect the function of

a system or that require non-destructive testing are given an additional

verification. Alexander-et al., LILCO Ex. 21, at 179-80; Tr. 10,228

(Museler); Tr. 17,180 (Higgins). This is not the only extra program that-
_

verifies E&DCRs. For example,'E&DCR implementation is also checked when
f

- systems are turned over to the startup organization and when preopera -

tional checks are. performed. Tr.~10,229-30, 10,237-38 (Youngling).

-

-- -_
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K-215. LILCO witnesses explained the critieria of the E&DCR verifi-

cation program using a number of examples. As noted above, E&DCRs affect-

ing the function of a system are verified by this program. This standard

includes any changes in the logic of a system, whether mechanical, elec-

trical or hydraulic. Tr. 10,235-38 (Museler). Thus, wiring changes in

a system would require verification. Changes in piping that affect the

system logic or operation would also be verified. Tr. 10,233 (Museler).

The addition of components to a system, such as a new relay, would be

subject to the program. Tr. 10,236 (Museler). This program applies to

both safety-related and nonsafety-related E&DCRs that affect system

function. Tr. 11,413 (Museler). Examples of E&DCRs that would not be

verified under this prc1 ram include painting changes and changes to a

pipe support since these -hanges do not affect the operation of a system.

It should be noted that pipe supports are verified in other ways.

Tr. 11,442 (Museler).

K-216. The Resident Engineer's Office is responsible for determin-

ing which E&DCRs are subject to the verification program. The initial

determination is made by one of the engineers in that office and his
,

- decision is reviewed by the Resident Engineer. Tr. 10,228, 10,230-31

(Museler).

K-217. Although the E&DCR Implementation Verification Program

started in 1976, E&DCRs issued prior to that time have been included in

the program. The first phase of the program involved verifying all prior

E&DCRs within the scope of the program. Tr. 11,120-21 (Museler).

i

,

6m. -

- - . ..

.
. . . . .. .. . .. .. . . . _ _ _ _
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K-218. The LILCO witnesses could not recall any instance where the

verification program discovered an E&DCR that had not been incorporated

into the plant. Discrepancies have been found in only a few isolated
1

cases. Tr. 11,461-63 (Arrington, Museler). The program, as of I

October 4, 1982, had verified 7,042 E&DCRs, with 844 E&DCRs remaining to

be verified, out of a total population of approximately 70,000 E&DCRs.

The LILC0 witnesses noted that a large number of the total population
|provides clarifying information in response to questions. Tr. 12,030-32

(Arrington); LILCO Ex. 22, ff. Tr. 12,033 ("E&DCR Verification Program

Statistics"). Therefore, they do not affect system function.

d. As-Built Piping Program

K-219. LILCO has developed an As-Built Piping Program to ensure

that pipe configuration and suspension con'orm to design requirements.

The program is applied to all ASME large-bore and small-bore piping and

to safety-related instrument tubing. Alexander et al., LILCO Ex. 21, at

181.

.

K-220. A LILCO-directed task force " walks" the large-bore piping

systems involved in the program with isometric drawings to verify the

configuration, measures the location of each pipe support relative to

.the pipe and identifies the type of welded fitting used. The isometrics

are corrected, as necessary, to reflect the as-built condition. Struc-

tures within a specified distance from the pipe are also noted on the

w a -___ __-_____- -____--m. _ _ _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _-6 ___.w _ - . _ _ _ _ .__-_ _
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drawings. Alexander et al., LILCO Ex. 21, at 181-82. The procedure for

small-bore piping and instrument tubing similarly ensures that the iso-

metrics reflect as-built conditions. Id. at 182-84.

K-221. The as-built piping isometrics for large-bore and small-

bore pipes are used in the Stress Analysis Review Program. Alexander

et al., LILCO Ex. 21, at 125-26, 182-83; see also Tr. 12,476, 12,490

(Museler). Following completion of the stress analysis, the large-bore

and small-bore piping systems are inspected again to verifying pipe con-

figuraticn and pipe support location. Alexander et al., LILCO Ex. 21,

at 183.

K-222. The As-Built Piping Program is an extra program used by

LILCO to ensure quality at Shoreham. This program was not needed to

produce as-built drawings at the completion of the project; as-built

conditions have always been reflected on the latest revision of a drawing

as modified by the design change documents. The As-Built Program, however,

combines all of the design change documents for efficiency and ease of

use. Tr. 13,687-88 (Museler). It also provides walkdowns which give-

additional assurance that the as-built drawings accurately reflect system

configuration. The As-Built Program has shown very close agreement

between the hanger and piping design drawings and the as-built condition.

Tr. 12,495 (Museler).
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e. Electrical Raceway Qualification

K-223. Electrical Raceway Qualification at Shoreham consists of

three programs: (1) the Conduit Qualification and Inspection program

(CONQUIP), (2) the Conduit Support "As-Built" Program (CONSAP), and (3)

the Cable Tray Analysis Program (CABTRAP). These programs verify the

quality of electrical raceway installations. Alexander et al., LILCO

Ex. 21, at 184. They represent an integrated construction and inspection

approach to activities in the raceway design area. Tr. 13,657-58 (Museler).

K-224. These programs are unique additional programs that reflect

LILCO's commitment to quality at Shorenam. Tr. 13,658 (Museler);

Tr. 17,178-79 (Gallo). Three aspects of the programs make them unique:

(1) they produce as-built drawings of conduit, conduit supports and cable

tray supports; (2) they provide a more rigorous engineering assessment of

compliance with specification requirements than the accepted industry

practice; and (3) they allow for continuous maintenance of the programs
~

throughout the life of the plant to ensure that an additional or reworked

raceway meets the same high quality standard as the original. Tr. 13,658-

59, 13,923-24 (Museler).

K-225. The raceway qualification programs go beyond the requirements

that are currently accepted in the industry. Tr. 13,686 (Museler). The

normal methods for raceway designs are satisfactory to ensure integrity

during an earthquake or postulated event, but LILCO's approach gives added

assurance of quality. Tr. 13,678 (Museler).

m
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Conduit Qualification and Inspection Program (CONQUIP)

K-226. CONQUIP tracks the qualification and inspection of all

Category I (safety-related) conduits at Shoreham. Alexander et al.,

LILCO Ex. 21, at 185. The qualification of a conduit consists of a

design verification to check the field installation of conduit attri-

butes, including separation, hardware, junction boxes, labels, bend

radii checks and grounding. Tr. 12,498-99, 13,658 (Museler). The task

force field inspections check all conduit attributes except supports

(see CONSAP description below), document separation violations and com-

pile punch lists. A final Field Quality Control inspection ensures that

the conduit meets the requirements of the electrical specification.

Alexander et al., LILCO Ex. 21, at 185. The program also covers Cate-

gory II (nonsafety-related) conduit in safety-related areas of the plant,

which is most of the plant. Tr. 12,502-03 (Museler).

K-227. The results of CONQUIP evidence an attention to quality

during the construction process. The amount of the actual rework required

following completion of the installation is low. Tr. 13,663-64 (Museler).

The bulk.of the rework is associated with conduit labels. Also, some

loose hardware has been found. In only one instance did construction

fail to meet a design requirement, and in that case the problem was dis-

covered on final inspection by Field Quality Control. The discrepancy

was minor, however, since the actual condition was found to be acceptable.

No other instances of significant deviations from design criteria have

been discovered in the CONQUIP program. Tr. 13,666-68 (Museler).

!

l
, . . . . .

.
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Conduit Support "As-Built" Program (CONSAP)

K-228. CONSAP verifies that all conduit supports in seismic areas

; meet appropriate specifications. Condcit support as-built walkdowns are

conducted to check conduit supports for conformance to existing documents,

to identify discrepancies and to update conduit and conduit support draw-

ings. Alexander et al., LILCO Ex. 21, at 185-86. As-built drawings are
,

.then compared to the applicable design guide for conduit supports. The,

- . support must conform to the guide or be justified through engineering

analysis. Tr. 12,515 (Museler). Modifications dictated by this analysis

are made and a final Field Quality Control inspection verifies that the

installation meets specified requirements. Alexander et al., LILCO

Ex.- 21, at 186.

K-229. LILCO's CONSAP program goes well beyond the design practices

for conduit supports accepted in the industry and originally planned for

Shoreham. Tr. 12,513 (Museler). In fact, the initial installation of
.

conduit supports at Shoreham was done in accordance with the normal
,

industry practice. Subsequently LILCO decided to impose the more
n

rigorous CONSAP program as an added measure of quality. Tr. 12,515-16-

(Museler).

K-230. The industry practice with respect to conduit supports
'

allows field installation in accordance with a design guide. The instal-

lation is then followed by a walkdown conducted by engineers who use
~

6
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their judgment in determining whether the installed support adequately

meets the design guide requirements. Tr. 12,513-14 (Museler). As already

noted, CONSAP results in a more rigorous treatment of the conduit supports.

The conduit support walkdowns are used to develop as-built drawings which

are then subject to engineering analysis to ensure compliance with the

appropriate design guides. Tr. 12,515 (Museler). |

K-231. A by product of CONSAP is the development of as-built con-

duit and conduit support drawings. Such drawings are not usually produced

in the normal conduit design process. Tr. 12,519 (Museler).

Cable Tray Support Analysis Program (CABTRAP)

K-232. CABTRAP verifies that all cable tray supports conform to

engineering criteria. Alexander et al., LILC0 Ex. 21, at 187. The

program covers both Category I and Category II supports. Tr. 12,523-24
.

(Museler). Cable tray walkdowns are conducted to check cable trays for

conformance to existing documents, verifying such things as lateral tray

bracing, frame configuration, attachments to structures and direct and

indirect conduit attachments. As-built documents are produced as a

result of this review. Alexander et al., LILCO Ex. 21, at 187.

K-233. The as-built condition of the cable tray-supports is then

subjected to engineering analysis. If the analysis shows that modifica-

tions are needed, an E&DCR is issued. Changes are made in accordance

i
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with the E&DCR and Field Quality Control inspects to ensure the work was

properly completed. Alexander et al., LILCO Ex. 21, at 187. Many of

the changes resulting from the engineering analysis can be traced to

changes in the definition of loads that can affect the support. Changes

in the Mark II and earthquaka piping loads are applicable to cable tray'

supports. Tr. 12,525 (Museler).

K-234. In constrast to CABTRAP, industry practice has not been as

rigorous. The accepted practice of field walkdown of supports results

in acceptance of the installatioa or changes to the support based on the

engineer's judgment. Tr. 12,524-25 (Museler). Shoreham's more rigorous

program coupled with changing load requirements has resulted in substan-

tially more conservative designs at Shoreham. For example, Shoreham has

massive safety-related, and nonsafety-related, welded box beam cable

tray supports where other plants may have bolted hardware supports.

Tr. 13,672-73, 13,676-77 (Museler).
.

f. Final "A" Release Program

K-235. The Final "A" Release Program is an additional quality check

applied to a system before it is turr.ed over from the startup organization

to the plant staff. Tr. 13,558 (Museler). The construction of the plant

is done under the supervision of the UNICO construction organization.

The turnover or release of specific components, such as a pump or cable,

to the startup organization for testing is done under a "C" release. A

I

<
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l
'

"B" release is the turnover of all or a major part of a system or sub-

system from construction to startup. The "A" release is the final quality

assurance check prior to release to the operating staff. Tr. 12,361

(Museler).

K-236. The "A" release program consists of a number of steps. A

specific listing of all components within the boundary (system or sub-

system) is developed. Documentation regarding these components is

assembled and the "A" release package is reviewed to ensure that all

engineering, construction and quality control / quality assurance program

requirements are met. The packages are reviewed by the responsible con-

tractor organizations and the construction management organization. The,

Field Quality Control organization is responsible for determining component

acceptability, reviewing each item for completeness of quality program

requirements and documentation and for compliance with final engineering

specifications and drawings. It is this final reconciliation of the

quality assurance records with design drawings that makes the "A" release

program unique. In addition, before Field Quality Co'ntrol concurs with

the "A" release, Field Quality Control performs an item-by-item verifica-

tion of the release boundaries. Alexander et al., LILCO Ex. 21, at 188-90.

K-237. Both LILCO Field Quality Assurance and LILCO Operational
^

' Quality Assurance organizations review the "A" release package for

completeness and accuracy. Alexander g al., LILCO Ex. 21, at 190.

.
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g. Third Party Audit of Reactor Pressure Vessel
Quality History and Preservice Inspection

K-238. From December 1981 through February 1982, an independent

review of the Shoreham Reactor Pressure Vessel (RPV) quality history and

preservice inspection was conducted by Reinhart & Associates, Inc.

Reinhart & Associates was selected from a list of possible candidates

supplied by Suffolk County. Alexander et al., LILCO Ex. 21, at 191.

K-239. The purpose of this inspection and review was to determine

the adequacy of past and present inspection efforts in complying with

American Society of Mechanical Engineers (ASME) Codes and NRC require-

ments. The inspection was designed to review key points in the RPV

inspection process. Where questions arose from the initial review, .

further investigation was made to resolve the issue completely. Alexander

et al., LILC0 Ex. 21, at 192. The areas selected for review were indepen-

dently determined by Reinhart & Associates. Id., Attachment 44, at 2.

K-240. Reinhart & Associates conducted a documentation review to

verify the adequacy and authenticity of the inspection records and the

adequacy of the inspection process. This part cf the project included a

review of inspection procedures, the quality assurance plan and the

inspection records for the vessel fabrication. It also included a review

of.the inspection procedures and quality assurance plan for the preservice

inspection of the RPV. Alexander et al., LILCO Ex. 21, at 3-5.

<
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K-241. The second phas ' the project was the witnessing of pre-
.

service inspection activities of the Shoreham RPV. This activity included

observing the performance of both manual and automatic ultrasonic inspec-

tions, reviewing the qualifications of the persons performing the inspec-

tions and reviewing the results of the inspection. Alexander et al.,

LILCO Ex. 21, at 6-8.

K-242. Reinhart & Associates concluded that the Shoreham RPV was

constructed and inspected in accordance with the applicable ASME fabri-

cation and inservice inspection codes. It also concluded that the quality

assurance programs of LILCO, Combustion Engineering (the RPV fabricator)
f

and Nuclear Energy Services (the preservice inspection contractor) complied

with NRC requirements. Alexander et al., LILC0 Ex. 21, at 192.

h. LILC0 Audits

K-243. Observations contained in the reports 84 resulting from audits

performed under LILCO audit programs were selected by the County for use

84 Field Auaits performed by LILCO's Quality Assurance Department were
designated "FA." Audits of Stone & Webster Engineering at Boston, per-
formed by Stone & Webster Engineering Assurance, were designated "EA."

,

| Audits performed by Engineering Assurance of the Site Engineering Office
were designated "SEO." Audits of the Stone & Webster Field Quality
Control Division by the Quality Assurance Cost and Auditing Division
were designated "FQC." Audit reports issued by the various auditing
organizations within LILCO and Stone & Webster differed slightly from
each other in format and terminology. In addition, the format and
terminology of some of the reports changed over the years. For con-
sistency and simplicity, these findings of fact refer to any portion of

i an audit report identifying any specific condition as an " observation."
|
;

I

i
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in cross-examination of the LILCO panel. The observations covered the

.following subjects: calculations, drawings, document control, E&DCRs and

storage. The observations selected by the County were grouped by LILCO

under these subjects for puposes of redirect examination.85

8. LILCO'S QUALITY ASSURANCE ORGANIZATION

,

K-244. The Vice President, Nuclear, has overall responsibility for

the engineering, construction, testing, licensing, startup, and safe and

reliable operation of the Shoreham facility. Alexander et al., LILCO

Ex. 21, at 193 and Attachment 4, S 1, at 2. The Vice President, Nuclear,

is also responsible for assuring implementation of the LILCO Quality

Assurance Program within his organization. Alexander et al., LILCO

Ex. 21, Attachment 4, S 1, at 2.

K-245. LILCO's Vice President, Enginering, has responsibility for

establishing quality assurance policy. Alexander et al., LILCO Ex. 21,

at 5. The authority for managing 're corporate quality assurance program

has been delegated to the Manager, Quality Assurance Department (the

Quality Assurance Manager), who reports directly to the Vice President,

Engineering. Id.; Tr. 12,738 (Muller). The Vice President, Engineering,
.

has no direct responsibility for construction or operation of Shcreham,

ssLILCO's grouping of observations for relevant examination covered all
those selected by the County for cross-examination.

.- - _ - ,
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Alexander et al. , LILC0 Ex. 21, at 5; see LILCO Ex. 11 (FSAR), at 69 17.1,

17.2, and Figures 17.1.1A-1 and 17.2.1-1.

K-246. The Quality Assurance Manager is responsible for assuring

that individuals and groups responsible for checking, auditing, inspect-

ing, or otherwise verifying performance of activities are independent

of the individuals and groups directly responsible for performing those

activities, and free of other undue influences associated with schedules

and cost. Alexander et al., LILCO Ex. 21, Attachment 4, S 1, at 7. His

responsibilities relating to the conduct of the activities of the Opera-

tional Quality Assurance Section' include: (1) development of LILCO's
'

Quality Assurance Manual which governs all safety-related quality assur-

ance activities at Shoreham, (2) review of the quality assurance proce-

dures used by the Operational Quality Assurance Section, and (3) verifica-

tion and evaluation of the performance of the Operational Quality Assurance

Section through periodic audits. See id. at 8. These periodic audits

would detect any undue pressure as a result of cost or schedule considera-

tions that would be imposed on the Operational Quality Assurance Section.

Tr. 15,190 (Kelly). The Quality Assurance Manager would then have the

duty to inform upper management of any such pressure. Alexander et al.,

LILCO Ex. 21, Attachment 4, S 18, at 4.

K-247. The Vice President, Nuclear, has delegated to the Plant

Manager the responsibility for startup and the safe, reliable operation

of Shoreham and for assuring compliance with quality assurance program

1
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requirements. Alexander et al., LILCO Ex. 21, at 194; Tr. 20,218 (Gilray).

The Plant Manager in turn relies on the Operating Quality Assurance

Engineer for assuring compliance with LILCO's Quality Assurance Program

requirements at Shoreham. Alexander et al., LILCO Ex. 21, at 196,

Attachment 4, 9 1, at 9.

K-248. The Operating Quality Assurance Engineer is required by the

Quality Assurance Manual / Organization Charts to maintain a working inter-

face and communication with the Quality Assurance Manager. Alexander

g al. , LILCO Ex. 21, at 195-96 and Attachment 4, S 1, at 9,12,13.

Normal communications are maintained with the Quality Assurance Department

regarding audit reports, annual reports and non-destructive evaluation

(NDE) reports. Tr. 12,795 (Muller). In addition, if the Plant Manager

and Operating Quality Assurance Engineer differ significantly on a quality

matter, including such matters as operational quality assurance procedures

or the Operating Quality Assurance Engineer's stop work authority, the

matter is to be referred to the Quality Assurance Manager for resolttion.

Alexander et al., LILCO Ex. 21, at 196; Tr. 12,793 (Muller). LILCO's

corporate policy also permits the Operating Quality Assurance Engineer

to go to the Vice President, Engineering, or the Vice President, Nuclear,

if a problem persists. Tr. 12,793-94 (Muller).

.
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9. LILCO'S AUDIT AND SURVEILLANCE PROGRAM

la. General

K-249. LILCO defined " audit" as "[a] documented activity performed

in accordance with written procedures or checklists to verify by exami-

nation or evaluation of objective evidence that applicable elements of

the quality assurance program have been developed, documented, and

effectively implemented in accordance with specified requirements."

Alexander et al., LILCO Ex. 21, at 23.

K-250. Criterion XVIII of 10 C.F.R. Part 50, Appendix B requires

that a comprehensive system of plaaned and periodic audits be carried

out to verify compliance with all aspects of the Quality Assurance Program

and to determine the effectiveness of the program. The audit programs

under LILCO responsibility met this requirement. Alexander et al.,

LILCO Ex. 21, at 23, 24.

K-251. Auditing was used at Shoreham to determine if methods,

process and systems were functioning properly and reflected effective
:

practices for assuring quality. Audits were aimed at discovering syste-

matic or generic nonconformances that indicate weaknesses in the Quality.

Assurance Program so that they can be corrected and avoided in the future.

Audits provided feedback to management so that necessary changes to imple-

menting procedures could be made. Auditing provided confidence in the

|
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design of the plant. Alexander et al., LILCO Ex. 21, at 23, 110-11;

Tr. 12,406-07 (Eifert).

K-252. While maintaining overall responsibility for auditing, LILCO

delegated portions of the overall LILCO audit program requirements to the

Stone & Webster and General Electric audit programs. Auditing and sur-

veillances performed by these organizations resulted in overlapping of

audits, as well as overlapping of audits with inspection and surveillance.

Alexander et al., LILCO Ex. 21, at 8, 22-24.

K-253. The LILCO audit program was effective in identifying pro-

blems and initiating their correction before they became significant.

Tr. 13,398 (Eifert); see also infra Section h., " Significance of Obser-

vations." The audit program looked at detailed administrative control

matters, construction and -inspection processes, supplier activities and

technical accuracy and adequacy. Tr. 10,646 (Eifert); Alexander et al.,

LILCO Ex. 21, at 111, 135, 140, 148-50, 175-76.

K-254. In the opinion of an NRC inspector the LILCO Quality Assur-

ance audit program was one of the better field quality assurance programs-

he had encountered during his inspections of a number of plants. He

added that the program was effectively implemented. Tr. 17,186 (Narrow).

K-255. The auditing programs for Shoreham, whether performed by

LILCO, General Electric, or_ Stone & Webster, include the necessary tech-

niques to ascertain the cause of important concerns and to prevent their

ww _ _ _ _ _ _ - _ _ . _ _ _ __._________.._m. _ . _ _ . _ _ _ _ _ _ _ _ _ . _ . _ - -
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recurrence. Alexander et al., LILC0 Ex. 21, at 62; see also infra Sec-

tion i, " Corrective and Preventive Action."

K-256. Auditors involved in the LILCO audit program were qualified

in accordance with appropriate ANSI standards. Consulting technical

expertise was provided to audit teams when deemed appropriate. Alexander

et al., LILCO Ex. 21, at 31, 174-75. Auditors were professionals who

were thoroughly knowledgeable of the engineering, procurement and con-

struction process. Id. at 49.

K-257. Auditors first prepared thoroughly for an audit. In prep-

aration, the auditors reviewed documents applicable to the activity as

well as the results of prior audits.

A checklist was prepared or finalized. For example, Stone & Webster

Engineering Assurance maintained a file of " generic" or " standard" check-

lists to use on all projects that were updated and modified to suit

project needs. Unique checklists were prepared for subjects for which

there were no generic checklists or for an activity unique to Shoreham.

Alexander g al., LILC0 Ex. 21, at 113. A checklist prepared for an audit

of an equipment supplier addressed the criteria of the supplier's QA pro-

gram as it pertained to the particular equipment, material or services,

Id. at 133-35. The types of attributes included in checklists and

evaluated during an audit of engineering work are indicated as follows:

k
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(1) An audit of calculations, for example, to verify

that calculation indices (numbered lists of calculations)
were complete and accurate; the status of input informa-

tion (that is, whether input data are final, or whether

they need to be confirmed later) was indicated in the

document; assumptions were clearly indicated; the proper

computer programs, sources of input, assumptions and

methods were used; the objectives were clear, the con-

clusions were consistent and the results substantiated

the conclusions; the input data were valid; the method
!used was appropriate for the type of analysis; the design
|

was reviewed by appropriate personnel; and the results

were correctly translated into other design documents

(drawings, specifications, reports, etc.). Id. at 113,

114.

(2) Specific attributes of a particular analysis

were also addressed. For example, for a pipe stress

analysis, the checklist would include a place to verify

that the appropriate amplified respor.se spectra curves

were used in the analysis, that coding input to the

computer program accurately reflected the piping con-

figuration and support locations, and that conditions

analyzed and the analysis itself were consistent with

code requirements, the Safety Analysis Report.(SAR),

and regulatory guides. Id. at 114.

_ . _
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(3) Examples of attributes addressed during an

audit of drawings or diagrams included: accurate

index; complete control file (e.g., a control drawing

file was one in which the drawings were final, approved

versions and were maintained up-to-date); distribu-<

tion to appropriate disciplines; appropriate control

markings on the document; evidence of review and approv-.

al by appropriate disciplines; document complete, clear/

and accurate; document consistent with other design

documents; conformance of design with the requirements /

guidance set forth in the SAR and applicable regulatory

guides; and design adequately supported by technical

documentation. Id. at 115.

K-258. The checklist was used by the auditor as guidance during

the audit. Depending on the information gathered during the interview

process, the auditor addressed attributes and evaluated specific areas

in more detail where deemed necessary. The auditors were afforded flexi-
'

bility to pursue identified or suspected problems. Alexander et al.,

LILCd Ex. 21 at 62, 115, 136. The conduct of audits included discussions
'

among the auditor and the people who performed the work, review of docu-

ments relating to items contained on the checklists, and, when appropriate,

in-depth evaluation of the work. Id. at 49.

l-
t

<o -
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K-259. 'ost-audit conferences were held as soon as possible after

audits to dit . s the audit results. Attendance at the post-audit con-

ference depended on the type of audit and the organization being audited.

For example, typical attendees at post-audit conferences resulting from a

Stone & Webster Engineering Assurance internal audit of Project Engineer-

ing were the Project Engineer, Division Chief or Assistant Division Chief

of Engineering Assurance, the auditor and the engineers whose work was

audited. The results of audits were formally documented in, reports.

Audit reports were issued to management of the audited organizations for

action and to other appropriate personnel. Alexander et al., LILCO Ex. 21,

at 31-32, 115-16, 137 and 140-41.

K-260. The audited organizations, including suppliers, responded to

audit reports and identified how the observations would be resolved.

Before acceptance of the response, the proposed corrective and preventive

action was evaluated by the auditor. In determining the corrective action

the audited organization had to understand the extent of the condition.

The response to the observation was evaluated by the auditor based on his

personal knowledge of the possible extent of the condition and on the

stated or implied extent described in the response. Knowing the extent

'of the condition provided insight into the cause and permitted evaluation

of the preventive action proposed by the audited organization. The

auditor either accepted or rejected the proposed corrective, and, if

appropriate, preventive action based on his knowledge or perception of

the cause of the deficiency and the cause described in the response.

Alexander et al., LILC0 Ex. 21, at 62-63, 116-17, 137-38.
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K-261. Verification that action was taken to resolve the observa-

tion was performed by the organization that performed the audit. That

verification generally included one or more of the following: verifying

that documents were revised, reviewing additional samples of documents,

ensuring revised procedures adequately addressed identified problems,

verifying that training was accomplished and reauditing of deficient

areas. Alexander g al., LILCO Ex. 21, at 116-17, 138.

K-262. When necessary, measures were implemented to obtain delin-

quent responses or force resolution of observations within specified

time frames. For example, Stone & Webster used Stop Work Order action

on two occasions. After the Stop Work Orders were issued, the responsible

organizations had 15 days to complete the corrective action before the

Order became effective. In both cases, the action was completed and the

Order was lifted before the 15-day period had elapsed. The issuance of

Stop Work Orders was automatic and did not mean corrective action was not

underway, but instead indicated that the action was not completed by the

required completion date. Alexander et al., LILCO Ex. 21, at 117;
,

| Tr. 10,678-79 (Eifert).

i

K-263. Closely allied with auditing were the surveillences per-

! formed under the various audit programs. Like an audit, a surveillance

inspection is the planned and systematic evaluation of records, methods,

procedures and activities to ensure conformance with quality assurance

I requirements. Alexander et al., LILCO Ex. 21, at 21. Surveillance of

|

|
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suppliers was conducted by LILCO, Stone & Webster and General Electric

to provide added confidence that suppliers were meeting the required

quality in the item or service provided. The results of surveillance

augmented the results of audits, and represented a part of the layering

of quality assurance activities that was applied to procured items and

services. Normally, surveillances were planned and scheduled in advance.

In some cases, however, the timing of a particular surveillance was

dependent on the progress of work in the supplier's shop. In such cases,

arrangements were made for the supplier to notify the organization that

performed the surveillance when specific progress points were reached so

that surveillance would be performed. Alexander et al., LILCO Ex. 21,

at 139.

K-264. Typical activities involved in,such a surveillance included:

(1) Participation in preproduction reviews with supplier

personnel to assure mutual understanding of quality requirements;

(2) Reviewing suppliers' fabrication process sheets to assure

proper sequencing of in process inspection, test and control;

(3) Performing surveillance of various supplier operations,

tests and inspections;

(4) Reviewing supplier records for compliance with

requirements of the procurement document; and

_ _ - _ _ _ - _ _ _
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(5) -Verifying that the supplier was using appropriately

calibrated equipment. Alexander et al., LILCO Ex. 21, at 140,

148-50.

K-265. Formal surveillances were also performed at Shoreham. This
,

surveillance program was mainly oriented toward hardware and in process

work in the welding, mechanical, electrical and instrumentation disci-

plines. Surveillances were conducted similarly to audits. That is,

d

checklists were used, results were documented, reports were issued and

required corrective action was followed up and verified as complete.

Alexander et al., LILCO Ex. 21, at 141, 174-77.

b. LILCO Quality Assurance Department

K-266. The LILCO Quality Assurance Department conducted audits of

suppliers, contractors, and the activities of Stone & Webster, General

Electric and LILC0 departments. Alexander et~al., LILCO Ex. 21, at 31.

These audits included Stone & Webster and General Electric subsuppliers,

Stone & Webster Project Engineering and Engineering Assurance, and
'

General Electric reactor and fuel design activities. Id. at 121.

K-267. The backbone of the LILCO quality assurance effort at the

construction site was.the Field Audit Program, which included audits, -

surveillances and reviews. This program covered 50 audit subjects in 25

areas and included work in progress, installation and permanent plant
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files. The frequency of specific audits varied from monthly to annually,

or as required, depending on the nature and scope of the activities and

on previous audit history. Since 1973, over 1400 Field Audits have been

conducted. Care has been taken to ensure that activities of all con--

tractors involved in safety related systems and structures were covered

by the program. For example, Dravo, the structural contractor, was

evaluated in 170 audits; Comstock Jackson, the electrical contractor, in

! over 110 audits; and Courter, the mechanical and piping contractor, in

over 110 audits. Some aspects of the Stone & Webster or Unified Con-

struction Organization (UNICO) programs were evaluated during almost

every audit. Alexander et al., LILCO Ex. 21, at 174-75.
.

K-268. During 1976, LILCO quality assurance management decided to

review the major activities at Shoreham more frequently than was provided

by the audit program. Accordingly, a formal surveillance program,

largely hardware and in process oriented, was instituted in tiie welding,
i

! mechanical, electrical and instrumentation disciplines. About 725 welding

! and mechanical surveillances and over 450 electrical and instrumentation
I

surveillances have been performed. As a result, over 9,000 attributes

have been verifed. The i.ILC0 Quality Assurance Department also conducted-

extensive document review and physical verification of construction

activities at Shoreham. Alexander et al., LILCO Ex. 21, at 175-76.

|-
.

f

K-259. Although 100 percent of safety-related documentation was

reviewed by other quality assurance organizations, LILCO personnel re-

viewed 100 percent of the concreta records and preservice inspection
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reports, 40 percent of the cable installation records, 20 percent of the

weld. data packages and 25 percent of the field radiographs. LILC0 quality

assurance personnel performed physical verification of many activities,

including 10 percent of the concrete placements and 20 percent of the

cable installations. Alexander et al., LILCO Ex. 21, at 176-77.

.c. Quality Assurance Cost and Auditing Division of Stone & Webster

K-270. The Stone & Webster Quality Assurance Cost and Auditing

Division (QACA) of the Quality Assurance Department performed four basic

types of audits: (1) quarterly audits of construction site activities

(that is, of Stone & Webster Field Quality Control activities and con-

struction activities); (2) annual audits of site contractors' activities;

(3) annual audits of ASME III activities; and (4) annual program audits.

Alexander et al., LILCO Ex. 21, at 25.

K-271. QACA site audits were performed to determine the e.'fective-

ness of procedures and specifications that form the quality assurance

requirements for variou.s programs and compliance with these procedures

by Stone & Webster and UNICO personnel. UNICO was the combined LILC0/

Stone & Webster construction management team. Activities that were the

responsibility of Stone & Webster /UNICO, Field Quality Control, the Con-

struction Department and the Purchasing Department were audited. These

audits were scheduled on a quarterly basis. Examples of programs covered

by a site audit include: hanger / support control, rework control, procure-
i
' ment control, protective coatings, liquid penetrant examination and
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magnetic particle examination. Depending upon either the results of

previous audits, the level of activity or a significant change in quality

requirements, a program was audited more than once per year. Depending

on the number of activities being oudited, a particular site audit was

usually performed by two to five qualified auditors over a period of a

week. Alexander et al., LILC0 Ex. 21, at 25-26.

K-272. QACA contractor audits were performed after contract award

to ensure that the Quality Assurance Program continued to be adequate and

implemented in accordance with the terms of the contract. Each site
, ,

contractor was audited at least annually on long-term contracts. If a

contractor's effort lasted less than a year, at least one audit was con-

ducted during the life of the effort. The contractor's activities,

including those governed by the ASME III Code, were audited to determine
~

compliance with the approved procedures that comprised its quality assur-

ance program and with Stone & Webster's specifications. Alexander et al.,

LILCO Ex. 21, at 26-27.

K-273. QACA ASME III audits of Shoreham site activities were per-

formed to determine the effectiveness of, and compliance with, the

requirements of Stone & Webster's Quality Assurance and Control Manual--

ASME Section III. These audits included ASME III activities that were

the responsibility of Stone & Webster /UNICO organizations, including site

Field Quality Control, Construction Department and Purchasing Department.

Examples of activities reviewed during those audits include personnel.

qualification and training, field procurement, receipt inspection, and

r- - _ * _ .-__ --_-_ _ _ _ . _ _ _ m_-_ . _
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material control, fabrication and installation inspection, and control

of nonconformances. These audits were performed on an annual basis.

. Alexander et al. , LILCO Ex. 21, at 27.

K-274. QACA program audits of the Stone & Webster Quality Assur-

ance Program for the Shoreham project were performed to determine if

the commitments in S 17 of the SAR were properly reflected in the various

Stone & Webster quality assurance procedures. The adequacy, workability

.and implementation of the procedures were also evaluated. Section 17 of

the SAR, the Stone & Webster Quality Assurance Program Manual and the

Stone & Webster implementing procedures were reviewed to determine

effectiveness and degree of compatibility. The activities of the Project

Quality Assurance Manager and his staff and the project-related quality

activities of the Stone & Webster supporting organizations were audited

to determine compliance with requirements. The supporting organizations

that were audited included Project Engineering, the Engineering Assurance
,

Division.of the Engineering Department, and the various divisions of the

Quality Assurance Department. These audits have been performed annually

since 1973. Alexander et al., LILCO Ex. 21, at 28.

K-275. Thirty-seven audits of site activities were conducted by QACA.

These audits encompassed approximately 275 reviews of 47 activities and

subjects, totalling almost 87,000 attribute checks. Seven audits of

ASME III activities were also conducted to assess the adequacy of and

compliance with the ASME III Quality Assurance and Control Program.

.
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There were over 6,000 attribute checks in this program. Alexander

et al., LILCO Ex. 21, at 169-70.

6

d. Engineering Assurance Division of Stone & Webster

K-276. Stone & Webster's Engineering Assurance Division conducted

internal audits of the engineering and design activities of the Engineer-

ing Department of Stone & Webster, including the Site Engineering Office.

Engineering Assurance also audited suppliers of Procured Engineering

Services and assisted both Stone & Webster's Procurement Quality Assurance

Division in audits of equipment suppliers and LILCO in audits of hardware

suppliers, especially when substantial engineering and design activities

were involved. Alexander et al., LILCO Ex. 21, at 28-29, 110-11, 144.

K-277. In 1969, Stone & Webster established a program for auditing

its own engineering activities. Over the years, the program envolved

into the current Engineering Assurance internal audit program. It pro-

vided assurance that the Stone & Webster procedures for developing power

plant designs were being followed and that the procedures described a

controlled design process, including design interfaces, that was

effective in providing a quality design. Alexander et. al., LILCO

Ex. 21, at 110-11.

K-278. The Stone & Webster engineering audit program provided

feedback to management so that changes to the procedures for controlling

L
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design could be made where necessary. The Stone & Webster audit program

used the traditional method of lists of attributes to check documents

and record files to assure that procedures were being followed. The

program also used associated methods, such as post-audit conferences,

distribution of audit reports to the audited organizations and follow-up

to verify that corrective action was taken, to verify that implementation

concerns were corrected and measures were taken to prevent recurrence.

Alexander et al., LILCO Ex. 21, at 111.

K-279. The audits not only looked at the programmatic and adminis-

trative aspects of the design process but also at the adequacy of the

design itself. A key feature of the Engineering Assurance audit program

is that the auditing staff included engineers qualified to understand the

complex task of designing a power plant who were able to evaluate the

established procedures and judge their adequacy and completeness. In

addition, auditors evaluated the adequacy of design. Alexander et al.,

LILC0 Ex. 21, at 111. For example:

(1) An audit of calculations included not only look-

ing at the identification of input but also verifying that

the input used was correct and current. Tr. 10,494,

10,509-10, 10,535-36, 10,542-43, 10,555 (Eifert); see

also Alexander g al., LILCO Ex. 21, Attachment 24 (Audit

Plan 702).

. .

.. . )
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(2) An audit of drawings included verification that

analyses had been prepared, consistent with the drawing,

to support the design, and that the drawing was consistent
#

with other design documents and the FSAR. Alexander et al.,

LILC0 Ex. 21, Attachment 24 (Audit Plan 309-1); see also
,

Tr. 10,698-99 (Eifert).

(3) An audit of E&DCRs included evaluating the tech-

nical adequacy of the change (escribed on the E&DCR and

determining if appropriate analyses were completed to
i

support the change. Tr. 10,696-97 (Eifert); see also

Alexander et al., LILCO Ex. 21, Attachment 24 (Audit Plan

802).

(4) An audit of the documents representing the

design of a fluid system, in this case the process sampling

system, included determinations such as whether:

(a) Samples could be taken from all appropriate

locations;

(b) Provisions were made for purging sampling lines-

and for reducing plateout;

.. . - _,.
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(c) The recirculation pump had the capability to

; recirculate a specified volume within a specified

time frame; and

(d) Provisions were made to assure representative

samples could be obtained from well-mixed streams

or volumes of effluent by the selection of proper

sampling equipment and the proper location of

sampling points. Alexander et al., LILCO Ex. 21,

Attachment 22 (Sampling System Review Plan).*

K-280. The types of conditions observed by the Engineering Assur-

ance auditors, from administrative control problems to design consistency

concerns, indicated that Stone & Webster has a thorough audit program

covering the engineering process, that auditors perform thorough audits

and that the technical adequacy of the work is of high quality.

Tr. 10,646-47 (Eifert).

K-281. Engineering Assurance internal audits were based on the

following: (1) auditing each activity at least annually (an activity is

a common auditable set of engineering work, such as a type of engineer-

.ing document, devel. ment of flow diagrams, development of calculations,

development of specifications, development of procedures, etc.); (2) per-i

forming project audits (at Boston), normally quarterly; and (3) perform-

ing audits of the Site Engineering Office and other locations, such as

L
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the Stone & Webster New York office, at a frequency consistent with

activity level (Site Engineering Office usually twice a year). Each

engineering discipline was audited annually in each activity, provided
.

sufficient audit material was available. For example, calculations

prepared by each discipline were audited annually at Shoreham and other

Stooe & Webster projects, resulting in several audits of each discipline's

calculations in a year. A tracking and planning log was maintained to

assure that each activity and discipline was audited at the planned

frequency. Alexander et al., LILCO Ex. 21, at 112-13.

K-282. As indicated above, the structure of the Engineering Assur-

ance audit program was, in general, to audit the preparation and control

of a specific engineering document by discipline. Each discipline of

Shoreham project engineering was audited annually for the preparation

and control of drawings and calculations, among other activities. This

approach was based on the organizational responsibilities and differences

in the work product. At Stone & Webster, a discipline on a project was

under the direction of a lead engineer. The lead engineer was under the

administrative direction of the project engineer but was technically

responsible,to a division chief. Although Stone & Webster standardized

many aspects of work practices,.the work product was necer$3rily unique

between disciplines due to the technical and design responsibility differ-

ences. Therefore, corrective and preventive action was typically taken

on a discipline basis. Tr. 10,397-400 (Eifert); Alexander et al., LILCO

Ex. 21, at 112-13. When audit results indicated concerns across several

__ _ _ _ _ _ _ _ _ _ _ _ - - - - - _ _ _ _
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disciplines, however, cross-discipline preventive action was taken, such

as the revision of a project instruction or modification to the training

program. Tr. 10,401-02 (Museler), 10,402 (baldwin), 13,339-41 (Eifert).

Additionally, if audit results indicated that an identified concern within

a discipline was possibly occurring at other locations but within the

same discipline, then the division responsible for the work product was

charged with investigating the need for additional preventive action

measures. Tr. 10,811-14 (Eifert).

K-283. Not all activities were audited on a discipline basis. See,

e A , Alexander et al., LILCO Ex. 21, Attachment 23, at 3 (Engineering

Assurance Audited Data Log). In addition, in 1976, Engineering Assurance

rearranged the order in which activities were audited so that closely

related activities were audited concurrently. For example, electrical

calculations, electrical drawings and electrical specifications were

audited together so that the auditor could check for overall consistency.

In 1980, Engineering Assurance expanded on this idea by initiating audits

whenever possible of whole systems' instead of just components. This

auditing technique had the advantage of covering several activities and

engineering disciplines and provided an overview of an entire system and

an evaluation of the interactions among its parts. Id. at 112.

K-284. Over 53 internal audits have been performed by Engineering

Assurance since 1970. Each audit included an evaluation of several

activities of the Project or Site Engineering Office'or both. Alexander

et al., LILCO Ex. 21, at 117-18.

t
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e. Stone & Webster's Field Quality Control (FQC) Division

.

K-285. In addition to the audits of FQC performed by LILCO Quality

Assurance and Stone & Webster QACA, Stone & Webster's FQC performed audits

and surveillances of its own quality-related activities at Shoreham. FQC

performed over 130 such audits and approximately 400 such surveillances.

Alexander et al., LILC0 Ex. 21, at 168.

K-286. FQC also performed approximately 30 audits and 200 surveil-

lance inspections of contractor activities to assure contractor adherence

to program requirements. Alexander et al., LILCO Ex. 21, at 168.

f. LILCO and Stone & Webster Supplier Audits

K-287. LILCO Quality Assurance and Stone & Webster's Procurement

Quality Assurance Division performed audits of equipment and hardware

suppliers to verify adherence to each supplier's quality assu'rance

program and adherence to other requirements of the procurement documents.

Alexander et al., LILCO Ex. 21, at 135.

K-288. The Engineering Assurance Division of Stone & Webster

assisted in audits of hardware and equipment suppliers when necessary

and especially when extensive engineering and design effort was involved.

The Nondestructive Testing Division also provided support when needed.

Alexander et al., LILCO Ex. 21, at 29.

. _ - _ _ _ - - - _ - _ _ -
. . . ..

.
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K-289. Each supplier's procurement assurance program also was

audited to establish that the supplier was controlling any subsupplier's *

quality assurance activities. When the results of Stone & Webster or

LILCO audits indicated that the primary supplier was not controlling*

j

subsuppliers, audits of the subsuppliers were conducted. Alexander et

al., LILCO Ex. 21, at 136.

K-290. Suppliers of procured engineering services also were audited

in a manner similar to the suppliers of equipment. The Procured Services

Group of Stone & Webster's Engineering Assurance Division performed these

audits. Alexander et al., LILCO Ex. 21, at 144.

K-291. Sinca the start of the Shoreham project, approximately 134

quality assurance program reviews, 152 surveys of suppliers, and 193 audits

and corrective action audits have been performed. In addition, LILCO has

made approximately 163 visits to supplier facilities and Stone & Webster

has-issued approximately 6400 inspection reports while performing supplier

inspections. .About 250,000 manhours have been expended by Stone & Webster

alone in the performance of procurement quality tasks for Shoreham.

Alexander et al., LILC0 Ex. 21, at 145.

g. General Electric

K-292. Quality assurance auditing performed by General Electric

Nuclear Energy Business Operations (NEBO) was of two basic types --

internal auditing and external auditing. Internal quality assurance

t- -
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audits were those audits conducted by NEB 0 of those portions of its

quality assurance program that were retained under its direct control and

within its organizational structure. External audits were those conducted

by NEB 0 of those portions of its quality assurance program that were not

retained under its direct control and not within its organizational

structure. Alexander et al., LILCO Ex. 21, at 29.

K-293. Internal audits were performed by the Nuclear Energy Product

and Quality Assurance Operation (NEP&QAO) of NEB 0 and by NEB 0 division-

level organizations. NEP&QA0 conducts at least an annual audit of those

department-level NEB 0 organizations performing activities that affect

product quality to determine quality assurance program adequacy, to verify

implementation compliance and to assess the effectiveness of the program.

Division-level organizations such as the Nuclear Engineering Division also

perform at least annual self-audits for the purpose of determining the ade-

quacy of the division's portion of the quality assurance program verifying

implementation compliance and assessing the effectiveness of the program.

Alexander et al., LILCO Ex. 21, at 30. The two NEB 0 organizations that

were assigned responsibilities for auditing the NEB 0 Design Control Program

applied to Shoreham and other nuclear projects were NEP&QA0 and the Nuclear

Reliability Engineering Operation (NREO). Id. at 119.

K-294. During the past 12 years, NEP&QA0 has conducted 48 audits of

the design control program applied to Shoreham and other nuclear power

plants, and during the past 6 years NREO has conducted 39 audits of the

-

'
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design control program applicable to Shoreham and other nuclear power

plants. Alexander et al., LILC0 Ex. 21, at 120.

K-295. External audits are performed on NEB 0 suppliers of safety-

related items or services for the purpose of assessing supplier compliance

with NEB 0 procurement quality requirements. Audits of NEB 0 suppliers of

safety-related items or services are conducted initially when sufficient

work has progressed to demonstrate that the organization is implementing

the NEB 0 prncurement quality requirements. Subsequently, active suppliers

are audited at least once every three years. Alexander et al., LILCO

Ex. 21, at 30.

h. Significance of Observations

K-296. None of the conditions revealed by the LILCO audit programs'

observations and examined in the record had an impact on the integrity of

the design or the safety of the plant. None of those observations revealed

any significant conditions adverse to quality. See, e.g., Tr. 13,336,

10,363, 10,459, 13,361-62, 13,383-84, 13,398, 13,409-10, 13,420, 13,427-29,

13,437, 13,444, 13,447, 13,451-52, 13,454-56, 13,459, 13,494-95, 12,060-62

(Eifert); Tr. 10,513 (Museler); Tr. 10,387 (Baldwin).

K-297. Those conditions identified by the audit program that were

of some concern to LILCO and Stone & Webster management were individually

reviewed and followed up. LILCO and Stone & Webster determined that each

.
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of those conditions did not have an impact on the safety or integrity of

the design or construction of the plant. See, g.2., Miscellaneous Important

Concerns, LILCO Ex. 24 (calculations); Important Concerns, LILCO Ex. 25

(drawings). There were no identifiable patterns of recurrence of such

important concerns. Tr. 10,534, 10,646, 10,677, 13,396-97, 13,451-52

(Eifert).

K-298. Conditions that appeared to be of a recurring nature, such

as those observations in category 1 of calculations, " Ready Traceability,"

see LILCO Ex. 24, were relatively minor implementation problems that,

even if they had been allowed to persist, would have had only an extremely

remote possibility of affecting the quality of the design or construction

of the plant. Tr. 13,336, 10,363, 10,459 (Eifert); Tr. 10,387 (Baldwin).

K-299. Some conditions required concerted effort and followup to

ensure that the conditions did not compromise the additional layers of

control and thus develop into a serious concern. Such action was taken.

See, e.g., Tr. 10,957-58 (Baldwin); Tr. 13,569-71, 13,601 (Museler).

K-300. The NRC Staff concluded, based on its familiarity with the

activities at the Shoreham plant, that there had been no pattern of QA/QC

breakdowns. Gallo et al., Staff Ex. 8, at 26-28; Gallo, et al., ff.

Tr. 16,411-A, at 3. After considering the extensive hearing testimony,

exhibits and various submittals relating to quality assurance, the NRC

Staff's witnesses' conclusions remained unchanged. Tr. 16,372-73 (Gallo).

. . .



_ _ _ - _ _ _ _ _ _ _

-973-

i. Corrective and Preventive Action

K-301. The LILCO and Stone & Webster audit programs required that

observations be reported to appropriate management, that the conditions -

be corrected and that the action taken to resolve the conditions be veri-

fled as complete and satisfactory. Alexander et al. , LILCO Ex. 21, at

111, 116, Attachment 5, S 18, at 18-1, Attachment 11, S 18, at 2-3.

Corrective action was taken or was being taken, where appropriate, for

all observations. Tr. 13,339-40, 13,383-84, 13,451-52, (Eifert); 13,521

(Arrington). In some instances, no corrective action was required since

additional investigation revealed that the condition was not a discrepancy

or a nonconformance. See, e.g., Tr. 13,426-27 (Eifert); 13,493-94

(Arrington).

K-302. None of the observations reflected significant conditions

adverse to quality under Criterion XVI of Appendix B, 10 C.F.R. Part 50.

See, e.g., Tr. 13,336, 13,361-62, 13,383-84, 13,398, 13,403, 13,409-11,

13,427-29, 13,437, 13,444-45, 13,448, 13,451-52, 13,459, 13,512, 13,516-17,

(Eifert); 13,494-95 (Arrington). There were, however, some important

concerns. For those important concerns, causes were identified and appro-

priate and effective corrective and preventive action was taken. This

treatment of important concerns would have satisfied Criterion XVI of

Appendix B for significant conditions adverse to quality had it applied.

See, e.g., Tr. 13,383-84, 13,451-52 (Eifert). In many cases, the causes

of minor implementation problems with detailed administrative requirements

.

Li



... . ..
.

. -

-974-

were identified and specific preventive action was also undertaken. See, 4

e.g., Tr. 12,222-23, 12,226-27, 12,332-33, 13,339-40 (Eifert); 13,521

(Arrington).

K-303. LILCO and Stone & Webster performed followup on the observa-

tions. This included re-auditing deficient areas for even niinor imple-

mentation problems to assure that all problems and concerns were captured

by the program and corrected. See, e.g., Tr. 10,534, 10,594-95, 13,343-45

(Eifert).

K-304. The audit program, in addition to evaluating implementation

of the Quality Assurance Program, was also designed to evaluate the effec-

tiveness and completeness of the Quality Assurance Program. Alexander

et al., LILCO Ex. 21, at 23-24; Tr. 10,356-57 (Eifert). The amount of

detail in procedures implementing the Quality Assurance Program was based

on judgment giving consideration to the complexity of each activity, the

number of people involved in each activity and the degree of detail that

would be appropriate. Tr. 13,498-99 (Museler). Over time, some proce-

dures and other aspects of the Quality Assurance Program, such as train-

ing, were modified and improved. The audit program was effective in iden-

tifying and causing Quality Assurance Program improvements as demonstrated

by.the following:

(1) Audits related to document control revealed.

that, in most instances when manuals were not main-

tained up to date, this typically involved manuals
.

- - _ _ _ _ _ _ _ - _ . _ _ _ . _ _ _ _
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that were in the possession of people who seldom

needed to use them. Therefore, periodic assessments

of the number of manual holders and their needs were

performed, resulting in the reduction in the number

of manuals. This improved control but maintained

availability. Tr. 12,001-02 (Eifert).

(2) Stone & Webster procedures initially did

not make a clear distinction in the amount of control

needed for preliminary documents early in the design

stage as opposed to documents issued for construction.

Based on audit results and other feedback, Stone &

Webster modified engineering department procedures to

set forth different requirements for handling conceptual

issues and initial issues of diagrams and drawings as

opposed to issues that are released for construction.

Tr. 10,351-52 (Eifert, Burns).

(3) Procedures were issued by Stone & Webster

to delineate more clearly the requirements for check-

ing the drafting of drawings. Audit'results and other

feedback demonstrated this need. Tr. 12,209 (Eifert).

(4) The Engineering Assurance Division of

Stone & Webster established a formal training

program, prior to 1972, to train personnel in the

<
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use of engineering department procedures. Based on,

audit results and other feedback, the training

presentations were modified, restructured and

improved over the years. Tr. 13,340-42 (Eifert);

Alexander et al. , LILCO Exhibit 21, at 9.
4

, (5) Based on audit results and the volume of
4

field changes, the responsibility for maintaining

the master control log that identified and tracked

approved advance design changes set forth in E&DCRs

was transferred from Stone & Webster in Boston to

the construction site. This transfer of responsi-

bility was consistent with the fact that most

authorized changes were field generated changes

approved at the site by the Site Engineering Office

of Stone & Webster. This resulted in improved com--

pleteness, accuracy and up-to-date maintenance of

the log. Tr. 11,006-13 (Eifert), 11,014-15

(Museler).

(6) About 1974 to 1975, it became evident from

audit results that it was necessary to include changes

to vendor documents within an already existing system

(the E&DCR system) for handling changes to Stone &
>

Webster engineering documents. Shoreham Project

.

, . - . --..r. - ,- ,-, - - .,,#
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Engineering first developed a project procedure to

handle changes to vendor documents. Stone & Webster

corporate procedures were also revised to address

changes to vendor documents. Tr. 11,975-98, 11,201-02,

11,199 (Eifert).*

K-305. Although the NRC Staff did not review the total LILC0 audit

and surveillance program, the NRC Staff supports LILCO's proposed findings

on these matters. ' Staff proposed finding QA:26.

K-306. The NRC Staff also testified that Applicant's audit program

was one of the better field QA programs encountered by Region I of the

NRC. Tr. 17,181-189 (Narrow).

j. Compliance With Appendix B

K-307. Each of the eighteen Appendix B criteria is addressed in

such documents as the LILCO Quality Assurance Manual, the LILCO

Engineering Quality Assurance Manual and the Stone & Webster Quality

Assurance Program Manual. The Shoreham Quality Assurance Program more

than meets the criteria of Appendix B to 110 C.F.R. Part 50. Alexander

et al., LILCO Ex. 21, at 34.

t_
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K-308. Stone & Webster and LILC0 have established requirements that

activities related to Shoreham be subject to planned and periodic audits

to verify compliance with their respective quality assurance program

manuals, procedures and instructions. Alexander et al., LILCO Ex. 21,

Attachment 5, 6 18, at 18-1, Attachment 11, S 18, at 2.

|

K-309. If LILCO or Stone & Webster makes an observation identifying

| a violation of an internal quality assurance program procedure, that does

not mean that the condition observed is a violation of Appendix B. See,

e.g., Tr. 10,952-54; (Museler); Tr. 12,100, 13,890-91 (Eifert).
i
l

!

K-310. The NRC Staff viewed the identification of problems by LILCO,
'

accompanied by adequate corrective action, as an indication that LILCO's

audit program was working as it should. The NRC Staff did not consider

. such instances to be violations of Appendix B even if such problems ap-
:

peared to be recurrent, provided that the Licensee was taking corrective

measures that reasonably addressed the problem. Tr. 16,730-31 (Higgins).

j- K-311. Appendix B consists of eighteen criteria-that must be con-

sidered and applied as a whole. Criterion XVIII requires a program of

planned and periodic audits to verify compliance with the procedures.

Criterion XVI requires corrective action for deviations, including devia-

tions from procedures, that could result in conditions adverse to quality.

As evidenced by these two criteria, Appendix B contemplates such devia-

|
tions from required procedures and, therefore, includes requirements for

corrective action. LILCO and Stone & Webster have developed procedures

?.

i

1
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to ensure compliance with these criteria. The LILCO audit program has

successfully accomplished compliance with Appendix B. Tr. 13,890-91,

13,901-02 (Eifert).

K-312. During the examination of the LILCO witnesses, several Appen-

dix B criteria were addressed with respect to conditions identified by

LILCO and Stone & Webster audit programs. Tr. 13,364, 13,459-60,

13,496-98, 13,530 (Eifert); Tr. 13,639-42 (Baldwin); Tr. 13,775-76 (Kelly).

K-313. Criterion III of Appendix B requires that measures be estab-

lished to control the design and changes to the design, and sets forth a

number of details applicable to the establishment of such measures.

Stone & Webster has addressed the requirements of Criterion III in the

form of the Stone & Webster procedural system applicable to control of

design documents including calculations and drawings. Tr. 13,364,

13,459-60, 13,884, 13,889 (Eifert). The E&DCR system was established by

Stone & Webster for control of changes to design documents. The E&DCR

system ensures that the review of changes is the same as the review for

the initial design. Tr. 13,639-40 (Baldwin), 13,650-52 (Eifert).

K-314. Criterion IV of Appendix B requires that measures be estab-

lished to assure that regulatory requirements, design bases and other

requirements necessary to assure quality are suitably included or refer-

enced in the documents for procured material, equipment and services.

LILCO's and Stone & Webster's procedures are appropriate and adequate to

L
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ensure control of the procurement process and satisfaction of Criterion

IV. Tr. 13,497-502 (Eifert).

K-315. Criterion V of Appendix B requires that activities affecting

quality be prescribed by documented instructions, procedures or drawings

of a type appropriate to the circumstances and be accomplished in accor-

dance with these instructions, procedures or drawings. Adequate proce-

dures were in place for preparation, processing, distribution and control

of E&DCRs. Tr. 13,640-41, 13,886 (Baldwin), 13,887 (Eifert). The portion

of Criterion V that requires documented instructions, procedures or draw-

ings of a type " appropriate to the circumstances" relates to the document

control observations. Judgments must be made with respect to the particu-

lar activity and the extent to which procedures are needed to prescribe

the specific activity. Tr. 13,498-99 (Eifert); see also Tr. 13,643-44

(Eifert). Procedures appropriate for each activity affecting quality

were in place, and the activities were functioning properly. Therefore,

LILCO complied with Criterion V. See Tr. 12,102-06, 13,500-02 (Eifert).

With respect to the portion of Criterion V that requires activities to be

accomplished in accordance with instructions, procedures and drawings,

the LILCO witnesses testified that, in view of other Appendix B criteria,

including Criteria XV, XVI and XVIII,'it was not reasonable to interpret

Appendix B to mean that any deviation from an internal procedure, which

was identified and corrected by the LILCO and Stone & Webster audit pro-

grams, is a violation of Criterion V. Tr. 12,100, 13,893, 13,900-01

(Eifert).

'
-__-__
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K-316. Criterion VI of Appendix 8 raquires that measures be estab-

lished to control the issuance of documents and changes to documents pre-

scribing activities affecting quality. These measures must assure that
'

documents, including changes, are reviewed for adequacy and approved for

release by authorized personnel. Changes to documents must be reviewed

and approved by the same organizations that performed the original review

and approval. LILCO and Stone & Webster have addressed the requirements

of Criterion VI in the form of the procedural system applicable to the

preparation, review and control of documents. See Alexander et al.,

LILCO Ex. 21, at 208-10; Tr. 13,530-31, 13,891 (Eifert). The LILCC and

Stone & Webster procedures require review and approval of changes to docu-

ments by the responsible engineering discipline. Tr. 13,530-31 (Eifert).

These review and approval requirements have been audited extensively.

See, o,n., Alexander et al,.,, LILCO Ex. 21 at 96-97; Tr. 13,640 (Baldwin);

Tr. 10,859, 10,865 (Museler).

K-317. Criterion VII of Appendix 8 requires measures to be estab-

lished to assure that purchased material, equipment and services conform

to procJrement documents, that such conformance be documented and that

the effectiveness of contractors' quality programs be assessed periodi-

cally. Procedures, appropriate to the circumstances, were in place for

the' activities necessary to assure control of the procurement process and

ccnformance of purchased items. Tr. 13,496-503 (Eifert).

L



. .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-982-

K-318. Criterion XIII of Appendix B requires that measures be estab-

lished to control the handling, storege, shipping, cleaning and preserva-

tion of material and equipment in accordance with work and inspection

instructions to prevent damage or deterioration and that, when necessary,

protective environments be specified and provided. Procedures were in

place which established an extensive inspection, surveillance and audit

program adequate to implement this criterion with respect to storage of

materials and equipment. Tr. 11,713-14, 13,766 (Museler); Tr. 13,767-68,

13,775 (Kelly). Procedures established practices adequate to minimize

the accumulation of material to prevent damage to stored plant material

and equipment. Tr. 11,925-26 (Museler); Tr. 16,464-67 (Higgins).

K-319. Criterion XVI requires that measures be established to assure

that conditions adverse to quality are promptly identified and corrected.

In.the case of significant conditions adverse to quality, these measures

shall assure that the cause of the condition is determined and corrective

action taken to preclude repetition. LILCO and Stone & Webster have

established measures required by Criterion XVI, Alexander et al. , LILCO

Ex. 21, Attachment 11, S 16, at 1, Attachment 5, S 16, at 16.1, including

necessary implementation procedures; see e.g. , Tr.12,181 (Gerecke);

Tr. 12,186-89 (Eifert). The comprehensive system of auditing' established

by LILCO and Stone & Webster identified problems and provided followup on

deficient areas to ensure that appropriate corrective measures were imple-

mented. See, e.2., Alexander et al., LILCO Ex. 21, at 111, 116, Attach-

ment 5, S 18, at 18-1, Attachment 11, g 18, at 2-3. Tr. 13,339-40,

s

- _ . .
.
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10,673-74, 13,398-99, 13,451-52, 13,521, 12,063-64, 13,531-34 (Eifert). |

!
'

Although none of the conditions identified by the observations were signi-

ficant conditions adverse to quality within the meaning of Criterion XVI

by identifying the cause and taking preventive action to preclude repetition.

See, e a , Tr. 13,343-45, 13,364-65 (Eifert); Tr. 13,641-42 (Baldwin),

13,775-76 (Kelly); Board Finding K-309.

K-320. Criterion XVII requires that sufficient records be maintained

to furnish evidence of activities affecting quality, that those records

be identifiable and retrievable and that requirements concerning retention,

including duration, location and responsibitity, be established. Quality

assurance records for activities related to Shoreham were properly filed

and maintained end were available. Tr. 12,190 (Gerecke). The records

were transmitted to the site as needed. Tr. 12,19G (Gerecke); Tr. 13,497

(Eifert). Records were timely received at the permanent plant file to

support the operation of the plant. Tr. 13,497 (Eifert).

.

K-321. Criterion XVIII requires the establishment of a comprehensive

system of planned and periodic audits to verify compliance with all as-

pects of the Quality Assurance Program. Criterion XVIII also requires

follow-up action, including re-audit of deficient areas, where necessary.

LILCO and Stone & Webster procedures have established a comprehensive

system of auditing. See~ supra Section f., "LILCO's Audit and Surveil-

lance Program." The observations, see Section k., " Specific Subjects,"

infra, illustrate that this system was implemented and.was effective.

,

,.



-984-

Audit results have been documented, and deficient areas have been reexam-

ined to ensure that appropriate corrective measures have been taken.

Tr. 13,342, 13,364-65, 13,531-32 (Eifert); Tr. 13,642-43 (Daldwin);

Tr. 13,776 (Kelly); see also Board Findings generally on LILCO's audit

and surveillance program, supra.

K-322. The LILCO witnesses concluded that the conditions revealed

by the observations, see Section k., " Specific Subjects," infra, did not

constitute violations of Appendix B. See n , Tr. 13,345, 13,364,

13,397, 13,410, 13,419, 13,438, 13,459-60, 13,530, 13,646 (Eifert);

Tr. 13,639 (Baldwin); Tr. 13,775 (Kelly).

k. Specific Subjects

1). Calculations - Procedural Requirements

K-323. The SWEC Engineering Assurance ("EA") program formalizes
.

management policies and practices for ensuring the quality of engineering

work. The EA division work includes developing policies and procedures

for performing engineering work. Alexander et al., LILCO Ex. 21, at 77.

K-324. Engineering Assurance Procedure ("EAP") 5.3, entitled " Control

of Computerized and Manual Calculations," establishes the methods for the

preparation, review and storage of calculations. This is part of the SWEC

QA program and, as such, is a written procedure which supports implementa-

tion of that program. _LILCO Ex. 11, at 17.1-31, Table 17.1.2B-2, at 4.

- - - -

1
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In the LILCO FSAR, EAP 5.3 is listed as one of the procedures designed to

implement compliance with Criterion 5 of Append',x B. LILCO Ex. 11,

Table 17.1.2B-2, at 4, at 17.1-35 and 36. Tr. 10,492 (Eifert). Under

Appendix B, Criterion 5, a licensee must prepare documented instructions,

procedures and drawings for activities affecting quality. Once these

procedures, instructions and drawings are documented, the licensee is

expected to implement that program. Tr. 12,099-100 (Eifert).

K-325. An audit observation is issued by SWEC when there is some

condition which does not comply with a procedure or control mechanism.

It indicates a condition which may need to be improved. Tr. 10,299-300
,

(Eifert).

K-326. The SWEC audit program has been organized on a project basis,

so that the audits are conducted by discipline. Accordingly, SWEC wit-

nesses took the position that a recurrent problem occurs only if it shows

up again in the same group or discipline. Tr. 10,398 (Eifert). It would
_

be unreasonable in their opinion to request engineers in one discipline to

.take corrective actions for problems that were being encountered in a

different discipline. Tr. 10,399 (Eifert). However, there may be speci-

fic instances where it is appropriate to look at a trend of problems

across organizational lines. Tr. 10,402 (Museler).

.K-327. The SWEC procedure, EAP 5.3, applies throughout various SWEC

disciplines (structura'1, mechanical, electrical, for instance) and covers

!.

E
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preparation and control of manual and computerized calculations.

Tr. 10,290, 13,438 (Eifert).

K-328. Mr. Hubbard believes that the SWEC EA audits are useful in

terms of locking at the process and in particular looking at the discipline

of the design process. He does not think they are as useful in going to

the actual substance of the design. Tr. 16,143 (Hubbard).

K-329. Certain Stone & Webster observations related to calculations

were selected by the County for use in cross-examination of the LILCO

panel. These observations were grouped into logical categories by the

LILC0 witnesses for purposes of clarity and perspective during the

redirect examination. These were set forth in LILC0 Ex. 24, ff.

Tr. 13,320. Tr. 12,319, 13,321-23 (Eifert).

K-330. SWEC EA audits actually check the accuracy of calculations

in some instances but not in all cases. The auditor would generally

look for evidence of required checking and also, in a number of cases,

would actually look at some portions of the calculations. Tr. 10,364-65

(Eifert).

K-331. Over the years, there have been several changes in the ad-

ministrative controls for engineering calculations. In approximately

1973, SWEC imposed the requirement that when a calculation references

another calculation, the referenced calculation must be identified by

[. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

>
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number. In 1978, the procedure was revised to provide specific instruc-

tions with respect to such things as identification to texts and the need

for more than just the author being mentioned. The procedure was then

altered again in 1979 to change the format, with the required detail

remaining basically the same. T;. 10,745-46 (Eifert). There was a

change in 1975 with respect to properly identifying computer programs,

including the specific version and level of the computer program. In

-1979, there was a change in a specific detail with resper:t to identifying

input sources to such things as a page number in the input source docu-

ment. Tr. 13,917-18 (Eifert).

2). Audit Results

a). Ready Traceability

K-332. There were 29 audit observations in the category called
;

" Ready Traceability." See LILC0 Ex. 24, f f. Tr.13,320. Ready trace-

ability involves-the ability to identify readily either the source of

ir.put data to calculations or a computer program used in a calculation.

Twenty-six of these observations'were grouped into a subcategory called

" Miscellaneous Data." Three of these observations were grouped into a

subcategory called " Computer Program-Identification." All of the observa-

tions in this. category are similar in that-they deal with detailed identi-

fication of input information. Tr. 13,323-24, 13,332-33 (Eifert).

|-

|

E - -
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K-333. "The [ ready traceability] concerns deal with the specific

detail, documentation of sources of the input data [which] Stone & Webster

expect [s] [its] our engineers to put in the calculation documentation to

ensure that this information is readily available and to make it such

that an engineer in the future could readily review and understand that

calculation." This is a stringent requirement, which is now contained in |

EAP 5.3. Tr. 13,323 (Eifert); LILCO Ex. 24, at 1-2. Mr. Eifert believes

that the ready traceability audit observations described in LILCO Ex. 24

are administrative concerns, a. oversights, but they are details that

SWEC management wants in the calculations. Tr. 13,353 (Eifert).
,

K-334. Positive traceability means that in the future, someone who

is not now on the project, after these calculations have been around for

a while, could go to the calculation and be able to use it. Without,

positive traceability requirements, that person, if he did not have

explanatory interoffice communications or other such items to help,

would find tracing the calculation to be difficult. Accordingly, the

positive traceability requirement of EAP 5.3 has been imposed.

Tr. 10,536-38 (Museler).

K-335. With respect to the traceability requirement, the Board

asked questions to determine how adequate traceability could be ensured

if the procedure were not complied with and a new employee who was not

familiar with the calculations needed to use those calculations. See

Tr.10,503-04 (Judge Carpenter's. The Board raised the question that the
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fact that SWEC auditing engineers presently can actually tract the cal-

culations despite lack of input data when they go to audit the calcula-

tions may not answer the question for the future. If the calculations

have to be used five or ten years in the future and different people are

involved and they do not have the interoffice correspondence, etc., which

now makes tracing more feasible, then the audit .?ay not be sufficient.

See Tr. 10,536-38 (Judge Carpenter). That is the reason that the informa-

tion is required to be placed on the calculation. Tr. 10,504 (Museler).

However, even if the information is not included on a particular calcula-

tion, an engineer would be able from the subject matter to identify those

documents which would constitute the source of information. Tr. 10,504-05

(Museler). The traceability, in the absence of identification of the

specific input data, exists because of knowledge of the process, the

availability of the documentation, and the constant use of the documenta-

tion by all engineers on the project. Tr. 10,508-09 (Eifert). However,

SWEC is concerned about the positive traceability observations, especially

for future useability. Mr. Eifert emphasized that SWEC had been able to

do the tracing, but in some instances it took as much as ten hours to

find the input for a given analysis. Tr. 10,540 (Eifert). Thus there

was traceability, but there wasn't positive traceability of the kind that

SWEC procedures required. Tr,. 10,540-41 (Eifert).

K-336. The SWEC traceability requirement is primarily included to

ensu're the future useability of calculations, and not from the standpoint

of ensuring the immediate accuracy of individual analyses. Tr. 10,494

(Eifert).

- )
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K-337. Mr. Eifert was nearly certain that EAP 5.3 does not specific-
,

ally define the term " positive traceability," although it has been used in

many audit findings. However, the procedure, in its instructions for prep-

aration of calculations, gives specific details on how preparers are to

identify input sources. Tr. 10,573, 10,628-29 (Eifert). *

K-338. One aspect of the control of design calculations is that

input used in the calculations be clearly defined and the source of the

data be traceable. Tr. 10,992 (Eifert). Other aspects of design calcula-

tion control are:

-- verification of the design, including checking for accuracy

(Tr. 10,291, 10,296 (Eifert));

-- that the calculations need to be available to persons who need

to use the calculations in their work (Tr. 10,292-(Eifert));

superseded calculations are marked as void or superseded--

(Tr. 10,295 (Eifert));

computer programs used in calculations are; qualified--

(Tr. 10,296 (Eifert)).

K-339. Mr. Eifert testified that the ready traceability audit obser-

vations set forth in LILCO Ex. 24, Category 1A and 1B, are not significant

. . _ ._. _.
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in terms of the integrity of the plant design. Mr. Eifert describes it

as an ada.nistrative problem and not a problem with technical adequacy.

Tr. 13,334-35 (Ei;ert). Mr. Eifert explained that the audit process used
'

by SWEC does not only audit the administrative requirements, but also

checks specifically to identify that the engineers have used the correct

and current input data. This is done in many of the audits. The audit

process has not found difficulties with respect to the engineers not using

the correct or current data. They have used the correct or current data,

but have sometimes failed to document the data's source. T r. 13,336,

13,348-49 (Eifert). There was one audit observation in which a revision

to the source document was made after the calculation had been prepared

and before the review had been completed. This indicates that the wrong

input data were used. However, Mr. Eifert believes this would have been

caught during the review process. Tr. 13,348-49 (Eifert).

K-340. Mr. Eifert had two explanations for the number of ready

traceability audit observations set forth in LILCO Ex. 24. First, the

number of ready traceability audit observations reflects an increasing

stringency in the requirements of EAP 5.3. Second, engineers put their

primary emphasis on ensuring the technical adequacy of the analysis and

have not placed a similar emphasis in ensuring that the detailed admin-

istrative documentation is correct. Tr. 10,533, 13,337-38 (Eifert).

Mr. Eifert stated that there has been some resistance on the part of

engineers to spend a disproportionate amount of their time on adminis-

trative details as opposed to engineering. The SWEC EA Division is

._ -
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attempting through training sessions to show why such administrative

details are important. Tr. 10,748-49 (Eifert). Mr. Eifert stated that

he has received total management support for these efforts, including

participation in training sessions. Tr. 10,749-50 (Eifert).

K-341. With respect to the ready traceability problem, Mr. Eifert

believes that the preventive action and corrective action taken by SWEC

has been adequate and effective. The first form of corrective action is

to ensure that the lead engineers responsible in these areas take steps

to ensure that personnel clearly understand the SWEC ready traceability

requirement and the need for implementation of that requirement. Moreover,

there has been formal training with respect to calculations. This train-

ing first began in 1972. Tr. 13,340-41 (Eifert). In the late 1970s,

SWEC structured its training presentation to emphasize to engineers the

importance of some of the procedural requirements and why management has

established those requirements. The ready traceability problem is an

administrative control procedure which engineers by their nature consider

to be of secondary importance. Tr. 10,533 (Eifert). Mr. Eifert believes

that the audit program has been effective because SWEC is continuing that

program. SWEC, however, does not believe that this is an important

finding with respect to the integrity of the plant design. Tr. 13,342

(Eifert).

K-342. Mr. Eifert testified that Criterion XVI has two parts. The

first part requires that the audit program identify conditions that need

. . . .. .
.

.
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to be corrected and that the correction be achieved. The second part of

Criterion XVI specifies that for significant conditions adverse to quality,

measures shall assure that the quality condition is determined and that

corrective action taken to preclude repetition is instituted. With re-

spect to the ready traceability audit findings, this second part of

Criterion XVI does not come into play, in Mr. Eifert's opinion, because

these are not sign /ficant conditions adverse to quality. Nothwithstand-

ing this fact,.SWEC has taken preventive measures, such as a training

program. Tr. 13,343-44 (Eifert).

K-343. Mr. Eifert testified that the ready traceability problems

do not relate to Appendix B, Criterion III. Criterion III, in his

opinion, relates only to the establishment of a design control program.

The concerns with respect to ready traceability represent, in his opinion,

minor implementation problems with the ready traceability requirement,

and thus do not relate the Criterion III of Appendix B. Tr. 13,345

(Eifert).

K-344. Mr. Eifert agreed that QA implementation is one of the keys

to ensuring that a quality plant is designed and constructed. -Tr. 10,500

(Eifert). Mr. Eifert further agreed that implementation of all require-

ments of the QA program, including detailed implementation requirements,

is important. Tr. 10,500 (Eifert). The different procedural require-

ments have different levels of importance. Mr. Eifert would agree that

traceability of input, positive traceability, is important. Tr. 10,500-01

(Eifert). ,

---__a
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K-345. .As of the time of Engineering Assurance Audit 23, which is

dated December 1977, Mr. Eifert agreed that there was evidence that the

positive traceability problem had recurred. Tr. 10,530 (Eifert). On

the opening page of EA Audit 23, it states that "all the disciplines

audited for compliance with EAP 5.3 (calculations) exbibited deficien-

cies in identification of input sources to assure positive retrievability."

SC Ex. 51, EA 23, at 1. This indicates that a number of disciplines
;

audited by SWEC had the same basic kind of problem. Tr. 10,552 (Eifert).
.

1

K-346. Examples of observations in the Ready Traceability category
1include: identification of the source of a standard formula used in a '

structural calculation by reference to the author of the text (e.g.,

Blodgett) rather than by using the complete identification of the text,

Tr. 10,494, 10,608 (Eifert), 10,497-98 (Museler); identification of the

source of a pressure. loss value in a facilities design calculation by

reference to an internal memo rather than exact identification of the

specific engineering document, Tr. 10,647-48 (Eifert); and identification

of the computer program used in an analysis by name without identifying

the version and level of the program, Tr. 10,524 (Eifert). Additional

instances were discussed. See Tr. 10,360-63, 10,383-86, 10,420-21,

10,456-59, 10,469-70, 10,475-76, 10,481-82, 10,489-96, 10,510-10, 10,525--

26, 10,529-30 (Eifert, Baldwin).

K-347. The number of observations in the Ready Traceability cate-

gory does not reflect any programmatic concern. The requirements specified

%
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in the Stone & Webster procedure exceed 10 C.F.R. Part 50, Appendix B,

requirements and, therefore, reflect Stone & Webster policy in addition

to regulatory requirements. Stone & Webster recognized that these minor

problems with implementation of detailed administrative requirements

might continue. Stone & Webster decided not to reduce their requirements,

but to continue to train people regarding the requirements and perform

audits of deficient areas. Tr. 10,491-92, 10,495, 10,522-23, 10,533-34,

13,345-46 (Eifert). The audit program was effective in identifying

problems with detailed implementation of procedural requirements and

therefore resulted in continuing re-audits of these areas. Tr. 13,339,

13,342 (Eifert).

b). Documentation of Review

K-348. There were eight observations in the category called "Inade-

quate Documentation of Review." See LILC0 Ex. 24, ff. Tr. 13,320;

Tr. 13,356 (Eifert). This entire group of observations involved instances

where a review was performed but the review was not properly documented

in accordance with Stone & Webster's detailed procedures. Tr. 13,356,

13,361 (Eifert).

K-349. Audit findings in this group included the following types of

conditions: reviewers printing their names rather than signing their

names (this was simply a case where a former requirement for printing

names _was being followed, rather than a new requirement for signatures),
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Tr. 10,319-20, 10,389, 13,359 (Eifert); reviewers signing individual

pages and initialing the cover sheet instead of signing the cover sheet

and initialing all pages, Tr. 13,359-60 (Eifert); failing to initial all

pages of a calculation, Tr. 13,357 (Eifert); and failure to prepare a

summary-of-results page for a computer run. Tr. 13,360-61 (Eifert);

Tr. 10,424-27 (Burns).

K-350. The observations in the Inadequate Documentation of Review

category represented administrative concerns only since in each case

the calculation had in fact been reviewed. The observations only indi-

cated that the review was not documented precisely in the manner required

by Stone & Webster procedures. There were no concerns with the technical

adequacy of these calculations. Therefore, these observations were minor

implementation concerns and were not significant to the integrity of the

plant design. Tr. 13,361-62 (Eifert). Stone & Webster's emphasis on

detailed documentation requirements forms a basis for keeping project

personnel aware of the need for quality in their work. The success of

the Quality Assurance Program is indicated by the fact that auditors have

found few problems that were deemed more important than these minor

administrative concerns. Tr. 13,365 (Eifert).

K-351. The observations in the Inadequate Documentation of Review

category do not reflect a pattern or a programmatic concern. There

were only eight observations in this category, they involved different

disciplines, and they were spread over several years. Tr. 13,362-63

(Eifert).

._

. . . .. .. .
. . ..
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K-352. Corrective action was taken for all of the observations in

the Inadequate Documentation of Review category. Tr. 13,362 (Eifert).

For each observation, the responsible discipline was required to document

properly that a review had been performed (such as by having the reviewer

initial all pages of the calculation in addition to signing the cover

page and initialing some of the pages). Tr. 13,362 (Eifert). Since

subsequent audits of these disciplines did not reveal any recurrence of

these types of documentation of review problems, the additional attention

was effective. Tr. 10,397, 13,363 (Eifert). The nature and cause of the

observations in this category were considered by Stone & Webster. Stone

& Webster properly determined that corrective action by the involved

discipline was appropriate. Tr. 10,399-400 (Eifert). When other obser-

vations indicated a need for programmatic action, such as modifici.tions

to procedures, that action was taken. Tr. 10,402 (Baldwin).

c). Miscellaneous Important Concerns
j

i K-353. There were five observations in the category called "Miscel-

laneous Important Concerns." See LILCO Wc. 24, f f. Tr.13,320. A sixth
|

item listed in this category, A/0 142, resulted from follow-up of A/0 120'

and was considered as part of A/0 120. The observations in this category

address concerns that are more than administrative problems. Tr. 13,382-83

'(Eifert).

; K-354. Audit Observation 120 of EA Audit 34 was published'in

~ November 1980. Audit Observation 142 in EA Audit 38 was issued in

.

L
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December 1981 and also pertains to Audit Observation 120. Subsequently,

in EA Audit 39, page 2, dated February 24, 1982, this matter is again

discussed. In all of these subsequent audits, the auditor stressed his

view that adequate and prompt corrective action had not taken place for

the problems identified initially in Audit Observation 120. SC Ex. 51,

EA 38, Observation 142; EA 39, at 2. Audit Observation 142 was primarily

to ensure that LILCO got a proper definition of the Phase 2 effort which

related to solving the problems identified in Audit Observation 120.

Tr. 10,675 (Eifert). Audit Observation 142 is closed today. Audit Obser-

vation 120 required an extension to complete the total corrective action.

-Tr. 10,675 (Eifert). In order to speed things up, a stop work order was~

issued. The project immediately submitted the final plan for the Phase 2

effort to engineering management. That Phase 2 plan was accepted and the

stop-work order was lifted. Tr. 10,675 (Eifert). The Phase 1 effort for

Audit Observation 120 involved the work of the Project and Engineering

Mechanics Division to fully explore and understand the extent of the

conditions reported in Audit Observation 120. Phase 2 constituted imple-

mentation of the corrective action plan which was decided upon as a result

of the studies conducted under Phase 1. Tr. 10,676-78 (Eifert). The

Phase 2 corrective action plan was adopted and implemented after issuance-

of EA Audit 39, which was issued in early 1982. Tr. 10,679 (Eifert).

K-355. In EA Audit 40, Attachment 2, an extension of time was granted

until August 31, 1982 to complete the work under Audit Observation 120.

Sc Ex. 51, EA Audit 40, Attachment 2. That deadline was extended further.

/

J

-- . _ - - _ _ - _ .
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About 90 to 98 percent of the work was complete at the time of the hearing,

but it would not be totally completed by the extended deadline. The

remaining work consisted of putting all records in their final form for

final review. Tr. 10,799-800 (Eifert, Museler).

K-356. The primary cause of the problems observed in Audit Observa-

tion 120 was that field changes had been made to pipe support locations ,

1

and documented on E&DCRs, and judgments were made about the need for

revising the underlying analysis to support the revised design. The

situation was that engineers were making those judgments, and it was the

judgment of the. auditor that the changes might be sufficiently different

that an analysis revision was also necessary in making the change.

Tr. 10,754-55 (Eifert).

K-357. Where judgment changes are made in an analysis, the SWEC pro-

.cedures do not require that the underlying analysis reflect the fact that

judgment change has been made. Tr. 10,757-58 (Eifart).

K-358. Audit Observation 120 concerns related directly to pipe sup-

port design calculations. LILCO's corrective action did not involve review

of'other disciplines to determine whether there were other problems with

the use of unsupported engineering judgment in resolution of potential

issues. The pipe support area is not the only area where field changes

to design might have to be effected. Mr. Eifert is confident that if

problems similar to the Audit Observation 120 problems existed in other

|
1

|

|

6 .. . . .. . . . . .. ..
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disciplines, they would have been identified through the normal audit '

I

process. SWEC has not identified problems of this nature in other disci-

plines. Tr. 10,685-91 (Eifert). The corrective action program for Audit

Observation 120 has been applied to pipe supports and has not been applied

to other kinds of supports such as cable tray, equipment supports or HVAC

supports. The supports for the other equipment are designed by the struc-

tural organization, while the engineering mechanics organization design

pipe supports. Those other areas have been audited and problems similar

to that in Audit Observation 120 have not been found. Tr. 10,800-01

(Museler, Eifert).

K-359. Mr. Eifert does not believe that the Audit Observation 120

problem was a long-standing problem. This is because the 1979-81 time

frame was when LILCO was installing a large number; he saw no basis to go
4

back and try to find out why the problem was not identified earlier.

Tr. 10,700-01 (Eifert).

i

: K-360. Shoreham has about 11,000 large bore pipe supports and

approximately'15,000 small pipe supports. Tr. 10,728, 10,796 (Museler).

'Mr. Museler does not believe that Shoreham has had to change an unusual
!

number of supports. Tr. 10,730 (Museler). As a result of Audit Obser-

vation 120, 1800 pipe support engineering calculations were redone.

Tr.'10,773 (Museler). The 1800 pipe supports that were actually reviewed

were selected as follows: Sixteen thousand of the pipe supports were

small bore pipe supports which are designed under a different method so

. . _ _ . . _ _ __ ._.____.
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that the Audit Observation 120 problem was not applicable. Tr. 10,775,

10,696-97 (Museler). Accordingly, the Audit Observation 120 problem is

a large bore pipe support problem only, of which there are approximately

10,000. Out of the 1800 calculations which were redone, about one per-

cent fell outside of the acceptable range. Tr. 10,776 (Museler).

:

K-361. The LILC0 Final Stress Reconciliation Program would be

designed to identify problems such as that in EA Audit 34, Observation 120.

Tr. 10,751-52 (Museler). The Stress Reconcilation Program covers all

safety-related piping systems and pipe supports and a large portion of

the nonsafety-related pioe supports and piping systems, the ones that

are thermal and the ones that require seismic analysis. Tr. 10,753-54

(Museler).

K-362. Two of the observations in the Miscellaneous Important

Concerns Category address the use of calculation results prior to a

documented review of the calculations. Tr. 13,384-85, 13,389 (Eifert).

Observation EA 14 notes that the results of environmental calculations,

associated with environmental impact, had been used but there was no

evidence that the calculations had been reviewed. As a result of the

audit, the calculations were reviewed and found to be correct as prepared.

These calculations did not pertain to safety-related aspects of the plant.

Tr. 13,384-88 (Eifert). The other observation, EA 28 A/0 080(1), reported

that, contrary to Stone & Webster policy, the results of one preliminary

calculation prepared by the structural mechanics group has been used but
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there was no evidence that the calculation had been reviewed. The struc-

tural mechanics group did an investigation to determine if other calcula-

tions exhibited this condition. This investigation revealed that there

were four additional instances where the results of preliminary calcula-

tions had been used with no evidence that these four calculations had

been reviewed. The review of these calculations had been deferred pending

the receipt of updated input. Although this was contrary to Stone &

Webster procedure, it would not have had any effect on the design of the

plant because the calculations would have been revised to reflect updated

input and reviewed. All of the calculations were reviewed, as revised

after the receipt of the updated input, and found to be correct. In

addition, Stone & Webster was able to verify that two of the calculations

were correct prior to the audit. The correctness of the other three

calculations could not be verified in their original state since they had

been revised as soon as updated information was available. Tr. 13,398-91

(Eifert).

K-363. Observation EA 30 A/O 101(3) reported that the latest version

and level of a computer program had not been qualified but was used in

a calculation by the Nuclear Group without appropriate markings on the

calculation to indicate that the calculation required later confirmation.

The previous version and level of the program was qualified and documented.

The Nuclear Group performed an investigation to determine if other

computerized calculations were appropriately marked when an unqualified

computer program was used. The investigation revealed one additional

___-____ _
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calculation where the appropriate markings had not been applied. This

calculation had used the same computer program. The immediate action was

to apply the appropriate tracking markings to the calculation. Subse-

quently the computer program was qualified, thus confirming both calcula-

tions. There was no effect on the calculation results. Thus, even if

undetected, this condition would not have affected the design. Tr. 10,606-

07, 13,391-93 (Eifert).

K-364. Observation EA 31 A/0 107(2) concerned the use of preliminary

vendor data in a calculation prepared by the Mechanical Group without

following the administrative practice of identifying on the calculation

or the calculation index that the input data required later confirmation.

In their investigation into the extent of the condition, the Mechanical

Group identified additional calculations with this condition. There

were no problems with the adequacy of analyses or the correctiveness of

the inputs, but since neither the calculation nor the index were marked,

the extra-layer of control with respect to the use of-preliminary data

was compromised. Since this type of calculation involves vendor data,

however, the normal design process of reviewing, communicating and

evaluating these data as set forth in Stone & Webster procedures for

handling vendor documents would have resulted in the verification of

the calculations upon confirmation of the input data or updating the

calculations if the input data changed. This would have occurred

even if the item had not been identified by the audit. Tr. 13,394-95,

10,608-10 (Eifert); 10,610-11 (Museler).

.|
____ .. . 1
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K-365. Observation EA 34 A/0 120(4) dealt with inconsiste.icies

between pipe support calculations and issued pipe support drawings. The

dimensions of the pipe supports as modeled in the calculations were

different from those shown on the issued drawings. The differences
.

primarily resulted from approved field changes to pipe support configura-

tions. An unusually large number of supports were being installed during

the time period 1979-1981. The observation was written in 1980. Although i
'

each pipe support change had been evaluated by the pipe support group,

as evidenced on the applicable approved E&DCR or revised pipe support

drawing, the auditor questioned whether these changes should have been

accepted without performing a documented reanalysis. Tr. 10,636-46,

' 10,660,.10,700-01, 10,754-56, 13,395-96 (Eifert); 10,638-45, 10,663-65,

(Museler). This was an important observation that required extensive

management involvement. This condition was important enough to require

approximately 1,800 pipe support calculations to be redone. This resulted

in minor modifications to approximately one percent of these 1,800 supports.

These modifications were necessary to maintain design margins. There

were no cases where pipe support failure would have occurred had this

condition gone uncorrected. Tr. 10,638-42, 10,653-56, 10,664-66, 10,773-

~74 (Museler). !

K-366. The conditions identified by the observations in the Miscel-

laneous Important Concerns Category had more than an extremely remote

possibility of affecting the quality of design. These conditions were

of a type that required investigation to determine whether there was a

_.. _ ___ _ _ _ _ _ __ _ - _ -- __ - ___ __ -- _ - _ _ _ - _ _ _ - _ _ _ _ - --
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more important problem behind the conditions specifically reported by the

audit program. As part of normal audit follow-up, Stone & Webster deter-

mined the extent of these conditions and the details of these conditions.

Stone & Webster was able to conclude that the specific conditions covered

by these observations were not significant conditions adverse to quality

and, even if undetected, would have had no impact on the integrity of the

plant design. Tr. 13,383-84, 13,398 (Eifert). Stone & Webster indicated

that if a trend had been present, especially if it had involved conditions

such as those noted in observation EA 34 A/O 120(4), Stone & Webster would

have been concerned. No such trend, however, existed. Tr. 10,534, 10,646

(Eifert).

K-367. Complete corrective and preventive action was taken for

all observations in the Miscellaneous Important Concerns Category.

Tr. 13,383-84 (Eifert). Through follow-up investigation by the disci-

plines involved, the extent of each concern was determined so that cor-

rective action would encompass all instances and not just the specific

condition described in the particular observation. Tr. 13,384-88,

13,389-96, 10,606-10, 10,636-46, 10,660, 10,700-01, 10,754-56 (Eifert);

10,638-45, 10,663-65 (Museler). Observation A/0 120(4), for example,

entailed extensive corrective action involving two phases. Phase 1

included the full determination of the extent of the conditions and the

development of a detailed plan of action to resolve the observation.

This required considerable effort by the project people and staff support

people. Phase 2 included implementation of a detailed corrective action
.

w., , , ,
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plan. During this time period, preventive action, including training of
personnel, was undertaken. Engineering Assurance management was aware

that Project Engineering was working on the problem; observation A/O 142

was issued since the detailed corrective action plan had not been pro-

vided on time. This detailed plan was required in order for Engineering

Assurance to monitor closely the completion of corrective action for

observation A/0 120(4). After the detailed plan was received and eval-

uated by Engineering Assurance, this observation was closed. Tr. 10,667-70

(Eifert); 10,670-72 (Museler); 10,673-82 (Eifert). This is an example of

Stone & Webster's strict policy to ensure that corrective action is

thorough and is completed in a timely manner. Tr. 10,673-74 (Eifert).

Even when conditions existed that were not significant conditions adverse

to quality, Stone & Webster took action that was consistent with Criterion

XVI of Appondix B. Tr. 13,398-99 (Eifert).

d). SAR Related

K-368. There were three observations in the category called "SAR

Related." See LILC0 Ex. 24; Tr. 13,399-400 (Eifert).

K-369. Each of the observations in the SAR Related-category is

unique; they relate to each other only because they involve references

to the FSAR. Tr. 13,410 (Eifert). The first observation involves a case

where the auditor did not fully understand the methodology used in the

design a,nalysis; in the opinion of the auditor the design analysis was
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not consistent with the FSAR commitments. The method used was unfamiliar 5

to the auditor, but Stone & Webster verified that the design method used
O

was in fact consistent with the FSAR commitments and requirements. Tr.

13,403-07 (Eifert). The third observation involves a case where loading

combinations were changed, documented, submitted and accepted by the NRC,

but at the time of the audit the FSAR had not been updated to reflect ;

"

those changes. Tr. 13,409 (Eifert); 10,833-34 (Museler).
--

3

K-370. The SAR Related observations are not significant. Appro- g

priate corrective action was taken in each instance. Only one observation
J

resulted in a change to a calculation. That calculation was changed .-

simply to identify clearly the loading mechanism used; the conclusion

of the calculation was not affected. Tr. 10,585, 13,402 (Eifert). The 3
4

other two observations required only editorial changes to and updating [

of the FSAR. In one of these two instances, although there was no

deviation from the FSAR, the FSAR wording was modified for clarity. .:

Tr. 13,404 (Eifert). In the other instance, the FSAR required updating }

.

to reflect loading combinations used in the analysis; however, these

loading combinations had been documented in the Design Assessment Report

which had been submitted to and accepted by the NRC prior to preparation -

of the calculations. Tr. 13,409 (Eifert); 10,833-34 (Museler). None of
-

i

these editorial changes resulted in t;1anges to any analyses or drawings j

and therefore had no impact on the integrity of the design or the con- -

a

struction of the plant. Tr. 13,403, 13,409-10 (Eifert). |
|

i

I

.

E
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?" K-371. The observations in the SAR Related category do not reflect L.' D '
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in any way a recurring pattern of programmatic concern. Each observa-

'

.

. .;;.. - . . .:.
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quality or the potential for impact on quality was extremely remote.
,

Tr. 13,411 (Eifert). Marking the index to show that a calculation had
,

been revised rather than entering the revised calculation on a new line

number, for example, would have no impact on quality. The information

was available on the index. Tr. 13,413-14 (Eifert). Failure to mark the

index to indicate the status of input information to the calculation, for

example, only has a remote possibility of affecting quality. The informa-

tion was not available on the index but was indicated on the calculation

cover sheet. Tr. 13,416-17 (Eifert). Therefore, none of the observations

in this category represents a lack of appropriate measures or a significant

condition adverse to quality. Tr. 13,420 (Eifert).

K-376. The observations in the Indexing and Filing category do not

reflect a pattern of programmatic concern. Stone & Webster has over 300

logs, files and lists that various project engineering people are required

to maintain. Different people are responsible for the various logs, files

and indices, and the procedural requirements for maintaining those docu-

ments and files are different. Since the conditions were different, the

number of observations in this category has no programmatic significance.<

Tr. 12,068-61, 13,418-19 (Eifert).

K-377. No programmatic changes to prevent recurrence were identified

as necessary for these detailed administrative concerns. Each of these

administrative concerns was identified by the audit program and corrected.

Tr. 10,566, 10,569, 13,420 (Eifert). The LILCO witness in fact used the

. .
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observations in this category as examoles to demonstrate auditing for

strict adherence to procedural requirements and requiring action by each

engineering discipline to resolve any concerns in the observations.

These conditions did not recur, which indicates that the preventive

action was effective. Tr. 10,396-97 (Eifert).

f). Other

K-378. There were 15 obsarvations in the category called "Other."

See LILCO Ex. 24. This category includes the observations on calculations

that were discussed in cross-examination of the LILCO panel but that do

not relate to the other specified categories = Tr. 13,422 (Eifert).

These observations were further sub-categorized as follows: 6A--Computer

Program Related (3 observations), 6B--Timeliness (3 observations) and

6C--Miscellaneous (9 observations). (The LILCO witness indicated an

error in LILCO Ex. 24. The first item under 6A-EA Audit 34, Audit 6C--

Miscellaneous.) Tr. 13,422-30 (Eifert).

K-379. The three observations in 6A--Computer Program Related

addressed the apparent uncontrolled.use of unqualified computer programs.

In two instances, the observations indicated that calculations were not

marked to identify that an unqualified computer program had been used in

the calculations. The auditor's basis for determining computer program

qualification status was the Stone & Webster procedural requirements but

the complete documentation of this qualification was filed with the

_ ___ ________________

. . ..
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Engineering Division and had not been filed in the Computer Department

Library. Therefore, the Computer Department Library Reports listed the

computer program as unqualified. Tr. 10,714, 13,425-27 (Eifert). In the

other instance, the auditor could not trace the documentation of the

qualification of the computer program to the Computer Department Library

Files leading the auditor to believe the computer program was not quali-
,

fied. Normal audit follow-up revealed that this was a unique computer

program for solving a specific problem. The qualification documentation

for the computer program was included as part of the calculation. This

method of qualification was called a "one-time use" application and docu-

. mentation. For such cases, Stone & Webster procedures require that the

qualification information for the computer program be included as part of

the calculation. In this instance, subsequent to the audit it was deter-

mined that the qualification documentation was included as part of the

calculation and was revieweJ and approved as part of the calculation.

Therefore, it was not a case of using an unqualified computer program.

Tr. 10,806-07, 13,427 (Eifert).

K-380. There is little or no significance to the 6A--Computer Program

Related observat, ions since the computer programs used in the analyses were

qualified computer programs. Tr. 10,714, 10,803-04, 10807, 13,427 (Eifert).

Therefore, there would have been no impact on the design and construction

of the plant. -Tr. 13,427 (Eifert).

i

,
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K-381. No patterns or programmatic concerns are indicated by the

6A--Computer Program Related observations. Two of the observations

related to the same computer program, and the other observation proved

to be not valid. Tr. 13,425-27 (Eifert).

K-382. Forwarding of the computer program documentation package to

the Stone & Webster Computer Department Library so that the Computer

Department Library Reports could be updated resolved two of the observa-

tions under 6A--Computer Program Related. No corrective action was

required for the third observation since there had been compliance with

the Stone & Webster procedures. Tr. 13,426-27 (Eifert).

K-383. All three observations grouped under the 6B--Timel; ness are

instances where the auditor believed that the calculations were not being
-

completed in a timely manner. These observations deal with general

management concerns for completing work in a timely manner. Tr. 10,431,

10,456-67, 10,512-13, 13,428-29 (Eifert); 10,513 (Museler).
-

-

K-384. The observations dealing with timeliness did not involve

instances where the results of unreviewed or incomplete calculations were

utilized in the design. While there could have been an impact on schedul-

ing of work, there would have been no impact on the quality or the integ-

rity of the plant design. Tr. 10,513 (Museler); 13,428-29 (Eifert).

'K-385. The IIine observations in 6C--Miscellaneous do not relate to

the other two subgroups in the Other category, nor do they relate to any

. . .. |
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of the other categories identified in LILCO Ex. 24. Tr. 13,429-30

(Eifert). Examples of observations in this group include the following

situations: a checker had made some changes to calculations, but the

preparer had not initialed the changes to document concurrence; there

were inconsistencies and omissions in the work sketch used in pipe

stress analysis; and an analysis used the correct input value and used

it properly, but the terminology associated with the value was incorrect.

Tr. 10,553-54, 10,829-30, 13,430-37 (Eifert). It was noted that observa-

tion A0-STRUCT-023 was a finding written against the Structural Division,

not against the Stone & Webster Shoreham engineering project. Tr. 10,811

(Eifert).
,

K-386. The observations in 6C--Miscellaneous had no impact on the

integrity of the design and construction of the plant. In fact, the lack

of significance of these observations was part of the basis for the group-

ing. Tr. 13,437 (Eifert).

K-387. There is no pattern of programmatic concern reflected by the

6C--Miscellaneous observations, with the possible exception of observation

A0-STRUCT-023. Each of these observations is different and involves var-

ious disciplines.

Observation A0-STRUCT-023 was issued against the Structural Division of

Stone & Webster since conditions similar to those observed had previously
~

been noted elsewhere. This is an instance, in the normal audit program

follow-up, where Stone & Webster Engineering Assurance was assessing

L .. . . _ _____ . --
,
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apparent recurrences and the adequacy of preventive action previously

instituted, in this case by the Structural Division. The Structural

Division had established new methods and procedures for resolving identi-

fied administrative and documentation concerns and had instructed person-

nel in the implementation of these procedures. A0-STRUCT-023 was written

to identify the apparent initial difficulties in achieving successful

implementation of the new procedures. Tr. 10,811-14, 10,827, 13,429-30

(Eifert).

3). Drawings

K-388. Stone & Webster audits and observations related to drawings

were selected by the County for use in cross-examination of the LILCO

panel. Those audits and observations were grouped by the LILCO witnesses

into categories for the redirect portion of LILC0's testimony. These

categories were set forth in a list identified as LILCO Ex. 25. - Tr.13,443

(Eifert).

a). Early Pilot Audits

K-389. The LILCO witnesses-indicated that there were four audits

in the category called "Early Pilot Audits." See LILCO Ex. 25. The four

audits in this category identified approximately 132 detailed drawing

discrepancies. These audits occurred in the early stages of the engineer--

ing assurance audit program development and in the early stages of the

project. Tr. 10,303, 12,207-08, 13,444-45 (Eifert), 10,327 (Burns).

- . - - _ _ _ _ _ - - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ -
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K-390. Of the 132 individual discrepancies, 130 related to checking

concerns and not to design concerns. Tr. 12,208 (Eifert). These check-

ing concernt included: North Arrow not completely legible, a dimension

not shown and an incorrect elevation depicted. Tr. 12,210-11 (Eifert).

Only 2 of the 132 discrepancies had potential design implications:

(1) valves not shown t i a drawing and (2) a pH indicator shown incorrectly.

Stone & Webster determined t in the first instance the information was

not needed since the version u the drawing was only the conceptual issue.

In the other instance, the pH indicator was subsequently deleted from the

design as the design developed. Tr. 13,445-46 (Eifert).

K-391. The drawing discrepancies reported in these early pilot

audits were not significant, especially when the nature of the audits,

the time frame, and the conceptual nature of the drawings are considered.

Tr. 13,444, 13,447 (Eifert). These early audits include drawings that
,

were in the preparation process, were first issue or conceptual issue,

and/or had not yet completed the checking process. The work that was

available at the time of the audit was what was audited; the material

!
was audited,. intentionally, as if it were completed and released for

construction. Tr. 12,207-08, 12,210-12, 13,444-45, 13,448 (Eifert).

K-392. For the same reasons, a pattern of drawing-related problems

could not be established. The discrepancies observed in these early

audits could not be compared to results of later audits. Tr. 13,445

(Eifert). Evaluation of these audits did reveal some program implica-

tions_to Stone & Webster. The program was modified to consider the'

i
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conceptual nature of the work. The methods used in these early audits

to evaluate and present audit results were abandoned since they did not

| provide sufficiently meaningful information. Tr. 10,351-52 (Eifert,
i

Burns). Other program changes, not solely as a result of these audits,
;

were also adopted by Stone & Webster. A formal checking procedure to'

enhance the checking process was issued. Procedures were revised to
t

indicate clearly that "first issue" flow diagrams are a conceptual issue
,

and are not required to be complete in all details. Other procedures

I were issued to delineate clearly the requirements for conceptual issue

! drawings. Tr. 12,206-11, 13,348 (Eifert).

I

b). Important Concerns

L
;

K-393. There was one observation, EA 29 A/0 093, in the category.

~

called "Important Concerns." See LILCO Ex. 25. This is the only observa-

[ tion on drawings that raised a potential concern, although the potential

. for' adverse effects on quality was still unlikely. .Tr. 13,444 (Eifert).

!-
t

K-394. - The Important Concerns observation noted that-three flowg
L

diagrams, of the twenty included in the audit. sample, had not been

p reviewed by the Operation Design Review Group (00R). The ODR review is
p
p an additional review imposed by Stone & Webster, beyond the normal check

and review requirements,-to provide an'added layer of assurance with

I respect to operability and maintainability considerations. Each issue of'

these drawings had gone through the process of-drafting check, interface

check, initial design review, engineering review by the. responsible

L

_.,----,_r----- - - . - y . - .m, -,,--w,.e., - .,
-
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engineer, engineering review by the lead engineer and approval by the

project engineer. Tr. 13,449-50 (Eifert). This potential concern was

attributed to the fact that Project Engineering did not understand that

even minor changes to flow diagrams that would not affect the function,

operability or maintainability of the system, such as the changes in the

three flow diagrams in this observation, did require a review by ODR.

Tr. 13,451-52 (Eifert).

K-395. The lack of ODR review was not a programmatic problem or a

significant condition adverse to quality since the flow diagram changes

were of a minor nature, all other reviews required by the Stone &

Webster program had been conducted, the condition was not widespread and

there was no effect on the integrity of the plant design. Tr. 13,451-52

(Eifert). This was, however, a concern to Stone & Webster since an

additional required review had not been accomplished and since project

people were not aware that even minor changes to flow diagrams also

required ODR review.

K-396. There was no recurrence of this type of condition.

Tr. 13,451-52 (Eifert). The Important Concerns observation was the

only instance where required drawing reviews were not performed.
,

K-397. Even though the condition in the Important Concerns observa-
-

tion was not a significant condition adverse to quality, Stone & Webster

identified the cause of the problem and required preventive action in

addition to complete corrective action. Tr. 13,451-52 (Eifert). Project
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engineering investigated this concern and determined all instances where

flow diagrams had not been presented to the ODR group for review. In

all such cases, Stone & Webster ensured that the ODR reviews were

conducted. The project engineer instructed the project people of the

need for obtaining ODR review of even minor flow diagram changes. The

preventive action apparently was effective; there were no recurrences.

Tr. 13,451-52 (Eifert).

K-398. The observations in the Checking Concerns category do not

reflect a pattern of programmatic concern. Each of these observations

are minor and relate to different disciplines. Tr. 10,398-99, 12,201,

12,213-14, 12,227-28 (Eifert).

c). Miscellaneous Unrelated

K-399. There were six observations in the category called "Miscel-

laneous Unrelated." See LILCO Ex. 25. This category consisted of

observations that do not relate to the other categories or to other

observations within this category. Tr. 13,456-57 (Eifert).

K-400. The observations in the Miscellaneous Unrelated category

concerned: (1) a structural drawing used prior to completion, for bid

purposes only, and a flow diagram audited before it had been through the

review process, Tr. 12,226-27, 13,457 (Eifert); (2) an audit of diagrams

that were later determined to have been used merely as interim informa-

tional aids and not as controlled design documents, Tr. 12,218-23, 13,458

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - _.
.

.
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(Eifert); (3) the degree of detail needed to document, for informational

purposes, the extent of changes made, in one case to electrical drawings

and in another to flow diagrams, Tr. 12,229-33, 13,458 (Eifert); (4) and

instance where drawing checks had been completed, but the drawing check-

lists had not been signed, Tr. 12,215, 13,458-59 (Eifert); and (5) a case

where a drawing checklist could not be provided at the time of the audit

but was later le'ated and filed, Tr. 12,215, 13,459 (Eifert).

K-401. Based on knowledge of the specific conditions involved in

the Miscellaneous Unrelated observations, the LILC0 witnesses stated

that the conditions identified would in no way have had an impact on the

integrity of the plant design. Tr. 13,459 (Eifert). For example,

drawings used for bid purposes would have been reviewed before being

issued for construction. See Tr. 13,457 (Eifert).

K-402. The conditions identified by the observations in the

Miscellaneous Unrelated category were not related to conditions noted

in other categories or within this category. Tr. 13,456-57, 13,459

(Eifert). Therefore, these conditions reflect no pattern and, due to

their relatively inconsequential nature, are of no programmatic concern.

K-403. Even though the Miscellaneous Unrelated observations condi-

tions were not significant, preventive action was taken. A management

directive was issued requiring review of bid documents to reduce the

economic risk associated with using unreviewed documents for bid purposes.
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Stone & Webster also required stamping uncontrolled documenting reasons

for drawing changes. Tr. 12,223, 12,227, 12,233, 13,457 (Eifect).

4). Document Control

K-404. a number of LILCO and Stone & Webster observations related to

document control were selected by the County for use in cross-examination

of the LILCO panel. For the redirect portion of their testimony, the

LILCO witnesses grouped those observations into categories and subcategor-

ies, based on the nature of the observations. These categories and

subcategories were set forth in a list identified as LILCO Ex. 27.

Tr. 13,483-84 (Arrington).

a). Procedure Related

K-405. The LILCO witnesses indicated that there were nine observa-

tions in the category entitled " Procedure Related Observations - Practice

vs. Formal Instructions," Category 1 of LILCO Ex. 27. This category was

- subcategorized into: "A. Recommendations" (seven observations) and "B.

Invalid Observations" (two observations). Tr. 13,384-85 (Arrington).

The observations under "Recor,mendations" were instances where the auditor

was making recommendations to improve an already adequate procedure.

Tr. 13,484, 13,493-95 (Arrington); 13,500-02 (Eifert). In the observa-

tions under " Invalid Observations," investigation after each audit

revealed that there was no nonconformance. Tr. 12,107-28 (Arrington,

Gerecke), 13,483-85, 13,493, 13,495 (Arrington).

.

L_.-_____._____ . . . -.. _ . _
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K-406. The observations in the subcategory called " Invalid Observa-

tions" were instances where the auditor did not have a clear understanding

of the process and procedures associated with the activity under question

and thus made an inaccurate observation. Tr. 12,124-28, 13,484-85, 13,493

(Arrington); 12,186 (Gerecke). For example, a LILCO auditor indicated

that Stone & Webster did not have instructions for handling significant

conditions adverse to quality. Tr. 12,178-80 (Gerecke). However, Stone

& Webster did in fact have such procedures. These procedures were adequate

and fully complied with Criterion XVI of Appendix B. Tr. 12,185 (Kelly);

12,186-89 (Eifert); 12,184-86 (Gerecke); see also Tr. 13,496-502 (Eifert).

The auditor apparently believed that one procedure rather than several

procedures should address this area. Tr. 12,184 (Gerecke). -

K-407. None of the observations in this category, if they had not

been made, would have had any adverse impact on the integrity of the plant

design or construction. Tr. 13,494-95 (Arrington). These observations

do not reflect programmatic concerns since the observations were either

invalid or were recommendations to make procedural changes that were not

essential to the performance of the work. See, e.g., Tr. 12,149-50,

13,494-96 (Arrington), 12,155-56 (Baldwin), 12,184-85 (Gerecke), 13,500-02

(Eifert). In the instance where the auditor recommended that a detailed

step-by-step procedure be prepare. for the review of vendor documentation,

such.a procedure was in place to describe the requirements for the orscess.

Tr. 12,147-52 (Arrington, Gerecke). In another instance, the auditor

noted that the Stone & Webster procedure covering the retention of records

. . . .. . . . . . . . . . . .
__ J
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had not been finalized. An interim procedure was in place for this activ-

ity. Records were being properly reviewed, distributed to the site and

protected. The procedure simply had not been finalized regarding transfer

of records to the permanent plant file; LILCO and Stone & Webster were

working to complete the procedure. There was no question regarding the

control of the records. Tr. 12,190 (Gerecke); Tr. 12,191-92, 13,482-83,

13,497 (Eifert).

K-408. No pattern or significance may be derived from the number

of observations in this category since the observations do not indicate

nonconformances. See Tr. 13,495-96 (Arrington).

K-409. Adequate measures were in place to control the activities.

The amount of detail in the document control procedures implementing the

quality assurance program was based on judgment giving consideration to

the complexity of the activity, the number of people involved in the

activity and the degree of standardization that would be appropriate.

The amount of detail included in procedures was also based upon the

consideration that excessive step-by-step detail could, in some circum-

stances, unduly circumscribe the exercise of experienced judgment. The

observations in this category generally address low-level implementing

detail. Tr. 13,498-502 (Eifert).

K-410. Since the actual conditions referred to in the observations

in this category reflected no deviations from established and adequate

procedures, no formal corrective or preventive action was necessary or
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required by Appendix 8. Nonetheless, some of the rectamendations were

adopted, and some procedures were improved. See, e.g;, Tr. 13,493-94

(Arrington).

b). Legibility

K-411. Eight audits contained observations concerning legibility

of certain drawings. LILC0 Ex. 27, at 1-2; Tr. 13,508 (Arrington).

There was one basic observation that was initially contained in FQC 23,

-F.3. The other seven observations show audit follow-up and the imple-

mentation of corrective action for the problem. See Tr. 11,992-95

(Baldwin).

K-412. The eight audit report items addressing legibility involved

concerns solely with the reproducibility of drawings, that is, whether

the drawings could be reproduced with acceptable legibility through

mutliple levels of copying. Tr. 11,994-96 (Baldwin), 13,503, 13,506-07

(Arrington).

K-413. None of the documents that were questioned as to reproduci-

bility were issued in illegible condition to the end users or construc-

tion departments charged with performing work ~in accordance with the

documents. Tr. 13,505 (Arrington). All of the documents that were

questioned as to reproducibility were detected by LILCO and Stone &

Webster's review of the documents in the document control center at the
|:

Shoreham site. This review takes place prior to the time the document
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is issued to the field. Tr. 11,986-87, 13,503, 13,505, 13,507-08

(Arrington).

K-414. The concerns with respect to reproducibility do not reflect

any deficiency in the audit or quality assurance programs. Tr. 11,986-87,

11,996 (Baldwin). LILCO and Stone & Webster audits ensured that

corrective action was taken, in full compliance with Criteria XVI and

XVII of Appendix B. Tr. 13,531-32 (Eifert).

K-415. Documents that would not reproduce with acceptable legibility

were corrected by enhancement or upgrading prior to use for construction

at the Shoreham site. Tr. 11,994, 11,996 (Baldwin), 13,503-07 (Arrington).

The amount of time required to complete corrective action was attributable

to the difficulties encountered in obtaining enhanced documents from ven-

dors. Tr. 11,992-96 (Baldwin); Tr. 13,506-07 (Arrington). When upgrading

by the vendor was not totally successful, Stone & Webster performed the

enhancing to obtain the required quality for reproducibility. Tr. 11,994

(Baldwin).

K-416. As a result, the concern with respect to legible reproduci-

bility of documents identified in the observations t.ed no adverse impact

on the quality of the design or construction of the Shoreham plant.

Tr. 11,986-87, 11,996 (Baldwin);-Tr. 13,505-06, 13,508 (Arrington).

._ __
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- c). Miscellaneous Observations Relating to Indices, Logs, Files,
-

Manuals, Procedures and Instructions

a

K-417. The LILC0 witnesses indicated that there were a total of 26

observations in the category called " Miscellaneous Observations Relating
-

to Indices, Logs, Files, Manuals, Procedures and Instructions," Category

_
3A of LILC0 Ex. 27, at 2-4. See Tr. 13,509 (Eifert). This category was

further broken down into six subgroups based upon the different problems

g and organizations involved. These were identified as subgroup 1 through

b 6 of Category 3A of LILCO Ex. 27. See Tr. 13,509-12 'Eifert).
;-

-

N K-418. There were 13 observations dealing with individuals not
i
R keeping their manuals up to date. LILC0 Ex. 27, Group 3.A.1., at 2-3;

@p see Tr. 13,509-10 (Eifert). The auditors observed some difficulties with
P
[ pen and ink changes to manual indices and some problems with the content

h of various manuals assigned to project personnel. The problems with the

content of manuals included such things as placing new revisions in manuals

y but leaving earlier revisions in the manuals without marking them as super-
_

{ seded. This group of observations involved several different types of
.

{ manuals and several different organizations. Tr. 13,511, 13 513 (Eifert).

m
-

The manuals involved in these observations governed administrative activi-
=

ties and did not provide technical design information, with the exception

- of the Project Manual which did contain some technical criteria. It was
$
; verified however, that conditions observed in these observations did not
r

i affect the adequacy of any technical criteria in the Project Manual.
2
- See Tr. 13,517 (Eifert). Some of these observations involved manuals
v
E

$
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issued to individuals simply for information rather than for actual need.

Tr. 12,003-04 (Arrington); Tr. 12,001-02, 13,518 (Eifert).

K-419. Two observations involved the "LILCO Job Only" manual.

LILCO Ex. 27, Group 3.A.P., at 3. This manual was developed by Shoreham

project engineering to provide additional guidance in pipe stress and

pipe support engineering work. These observations concerned some dif-

ficulties in finalizing this manual and did not in any way indicate a

concern with the adequacy of the engineering work being performed on the

project. Tr. 12,045-46, 13,513-14 (Eifert).

K-420. There were four observations concerning timely reissue of

Project Manual Indices, LILCO Ex. 27, Group 3.A.4., at 3. These observa-

tions were primarily a difference of judgment between the auditors and

project engineering on how often the Project Manual IrMax needed to be

updated so that manual holders would have the revised printed indices

-rather than indices marked up with several changes. Tr. 12,064-68,

13,514-15 (Eifert).

K-421. One observation concerned the timely reissue of.the FQC

Quality Control Instruction Table of Contents.' LILCO Ex. 27, Group 3.A.5.,

at 4. This isolated observation dealt with the requirement to issue the

Table of Contents quarterly; at the time of the audit it had been five

months.since the last issue. In that period, there had been only two

entry changes to the index. There was no possibility that this condition

_ _ _ _ _

,,
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would-have caused any confusion on the part of the manual holders. Q,

Tr. 13,515 (Eifert).

K-422. Three observations concerned random indexing problems.

LILC0 Ex. 27, Group 3.A.6., at 4. One observation was a case whare the

controlled file of drawings did not contain the drawing index. There was

no requirement that the index be in the file. It was required that people

responsible for the file receive copies of the latest index. Tr. 12,052-54

(Eifert). It was verified that the latest index was available and was

being maintained up to date by project engineering in 'ccordance with

Project Instructions. Tr. 13,477-78, 13,515-16 (Eifert). Another of the

observations in this group involved updating of the project job book index

of sketches. Sketches by themselves are not design documents but are

included in design documents. Thus, sketches are controlled, reviewed

and approved in final form as part of a design document such as specifica-

tions. A failure to update the sketch index, therefore, would not affect

the design of the plant. Tr. 12,054-55, 13,478-79 (Eifert). The third

observation in this group was (1) an administrative timing concern

expressed by the auditor, with the issue of the Elementary Diagram index

caused by delays in'a computer-based adminstrative processing system,

Tr. 12,055-57, 13,516 (Eifert), and (2) an instance where the auditor

questioned the practice of maintaining an index of loop diagrams by system

rather than a master index of all loop diagrams. Tr. 12,057-58 (Eifert).

K-423. The conditions identified by the observations in this

category were all such that their potential significance to the quality
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of the design or construction of the plant would have been extremei,'

remote. Tr. 13,512, 13,516-17 (Eifert). The activities described by

the manuals involved in this category were subject to audit by several

organizations. The LILCO witnesses could recall no instance where a

problem was caused by an individual not having the correct procedure in

a n inual. Tr. 13,519-20 (Eifert). The observations related to indices

included concerns such as ease of use, see Tr. 13,515 (Eifert), ready

availability, see Tr. 12,053 (Eifert), timeliness of administrative

processing, see Tr. 13,515 (Eifert), and an area in which an auditor

simply raised a question. See Tr. 12,057 (Eifert). Therefore, none of

the observations in this category represent programmatic concerns or-

significant conditions adverse to quality. Tr. 12,060-62, 13,532-33

(Eifert).

K-424. The observations in this category relate to different

_
problems, different organizations and different causes. Therefore,

these observations do not reflect a pattern of recurrence. See, e a ,

Tr. 12,045-48, 13,516-17 (Eifert).

K-425. Corrective action was taken on each of the observations

in this category. Tr. 13,521 (Arrington). Even though the observed

conditions were not considered significant, preventive action was taken

in the form of retraining individuals on the requirements for keeping

manuals up to date. Tr. 13,521 (Arrington). Attention to this level of

detail as required by the LILCO Quality Assurance Program has helped to

--

.- -_ . _ _ . -- . _
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prevent potential problems from developing into more significant pro-

blems. This has provided a high level of confidence in the effectiveness

of the audit program at Shoreham. Tr. 12,063-64, 13,531-34 (Eifert).

d). Drawing Revisions in Files

K-426. Ten observations, listed in category 3B on LILC0 Ex. 27, at

4-5, involve instances where a wrong revision of a drawing was located in

a drawing holder's files at the time of an audit. Tr. 13,525 (Arrington).

K-427. These observations involve relatively minor implementation

difficulties and do not indicate a lack of appropriate measures to

control documents. Tr. 12,072-80, 12,094-98, 13,527-28 (Arrington);

Tr. 13,531 (Eifert). For instance, with respect to the two engineering.

assurance audits included in this category, clerical personnel were

allowing a backlog of aperture cards to accumulate on their desks prior

to filing. A LILCO witness testified that it was his belief that persons

using those files would look through the backlog before using a drawing.

Tr. 12,071-72, 13,526-27 (Eifert).

K-428. One of the LILCO witnesses stated that there is a possibility

that someone could have been working in accordance with an out-of-date

drawing. Tr. 13,527 (Arrington). As a result, these audit observations

involve slightly more than a remote possibility of having an impact on the
I

construction of the plant. The document control, audits, inspections and
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|

! other attributes of the entire program, however, make such a possibility

unlikely. Tr. 13,527-29 (Arrington).

K-429. In addition to the checks and balances provided by the

inspection program, periodic audits that highlighted document control

observations provide further evidence that the audit program has been

effective. See, e a Tr. 13,531-32 (Eifert). LILCO's attention and

corrective actions with respect to observations having even a remote

possibility of an impact on the safety of the plant indicate that LILCO

has not allowed significant problems to develop or persist with the

process of ensuring the proper design and construction on the Shoreham

| plant. Tr. 13,433-34 (Eifert).

4

K-430. No pattern could be attributed to these observations. They

arose partially in engineering assurance audits related to Stone &

Webster's engineering project in Boston. The difficulties identified in
,

the audits varied. In one of the two engineering assurance audits, the

latest drawing was not in the file but the docement was properly distrib-

uted and was in a clerk's backlog of revisions to be filed. Tr.'12,071-72,

13,526-27 (Eifert). The field quality control audits also observed

different conditions. EQC 26-L.4.B. and EQC 19-K.1. identified wrong

revisions on file; EQC 9-06676 involved drawings that were issued for

information only; timely filing problems were identified in EQC 16-D.2. ;

and in EQC 22-1.4, the drawings which were identified as being missing

should have been missing because they were ..eing reviewed in the
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contractor's home office, in compliance with the approved program.

Tr. 12,072-95 (Arrington).

K-431. LILCO has complied with Criterion VI of Appendix B by estab-

lishing measures to control documents. The observations in this category

reflect scattered implementation difficulties; they do not constitute

Criterion VI violations. See Tr. 13,530-31 (Eifert). Criterion XVIII

requires an audit program and follow-up activity as part of the overall

quality assurance program. These observations indicate that the audit

program has succeeded in identifying difficulties and causing corrective

action with respect to document control. See Tr. 13,531-32 (Eifert).

Criterion XVI requires that significant conditions adverse to quality be

handled in an appropriate fashion, identifying the cause and taking

preventive action. None of the observations in this category identified

significant conditions adverse to quality and none of the conditions

identified had any direct adverse impact on the design and construction

of the plant. See Tr.13,527-29 (Arrington); Tr. 13,532-34 (Eifert).

K-432. Effective corrective and preventive action was taken for

each obcervation in Category 3B of LILCO Ex. 27. Tr. 13,525-27 (Arrington,

Eifert). To effect corrective action in each case, the listed drawings

were replaced with the required revisions. Preventive action included

additional instruction on the importance of keeping the drawings up-to-

date and a site-wide surveillance program that was instituted in 1977 by
..

the resident engineer's office to assure that drawing and/or document ,~

.

problems were kept to a minimum. LILCO personnel also performed audits
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in this area at least three times a year, and field quality control sur-

veillance inspections were performed on an annual basis. Tr. 13,525-26

(Arrington).

5). Engineering and Design Coordination Reports (E&DCRs)

Background

K-433. Design changes are controlled by Stone & Webster procedures

that require that changes to a design document be approved by the same

individuals or groups that approved the original document. These proce-

dures require that changes be formally documented in a revision or adden-

dum to the issued design document or by an officially approved advance

change document such as an E&DCR. Alexander et al., LILCO Ex. 21, at

96-97. An E&DCR is referred to as an " advance change document" since it

authorizes an engineering change in advance of reissuing the parent design

document. Id. at 97; Tr. 10,850-51 (Eifert); Tr. 10,220 (Museler). It

is a means of requesting or authorizing an Engineering Department approval

of a change or clarification of a requirement, Alexander et al., LILCO

Ex. 21, at 3. Stone & Webster Engineering Assurance Procedure (EAP) 6.3,

Preparation, Review, Approval, and Control of E&DCR's is the primary

frocedure for control of E&DCRs. Tr. 13,640 (Baldwin).

K-434. Concerning E&DCRs, Mr. Eifert agreed that the degree of

control which may be established for files and other controlled documents,

e.g., the use of signout systems, may vary depending upon the use of those

_________-____ _
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files and other circumstances and that this is a matter of judgment.

Thus, the LILCO document control programs do reflect what LILCO thought

was appropria,te. Tr. 13,643, 13,883-84 (Eifert). Furthermore, Mr. Eifert

believes that the document control programs, as illustrated by the various

procedures in various areas, are programs that can be satisfied if properly

implemented. Tr. 13.885 (Eifert).

K-435. When revisions or addenda to the design documents are issued,

they are distributed to the same individuals and groups that received

the original documents. When an E&DCR is used, established methods are

implemented for tracking the change to the basic design document. These

methods provide for maintaining E&DCR logs of the design documents and

identifying on the E&DCR log all changes that have been authorized by

E&DCRs against the affected design document; this is uenoted as

" logging." Alexander et al., LILCO Ex. 21, at 96-98. The methods also

include writing the E&DCR number on the affected design document; this

is denoted as " posting." Tr. 10,863 (Museler).

K-436. The purpose of the E&DCR program is to ensure that installa-

tion and inspection activities are performed in accordance with the latest

approved design. Tr. 10,900 (Kelly). A change set forth in an E&DCR is

generally approved prior to construction of that portion of the design.

The project engineer cannot authorize construction to proceed in accord-

ance with a change contained in an E&DCR until it is approved by Project

Engineering and is physically delivered to the project engineer.

Tr. 10,850-51 (Eifert). E&DCRs have been utilized on the Shoreham project

67 -\-
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!

since the construction permit was issued in April 1973. Tr. 10,851

(Eifert).

K-437. The Stone & Webster E&DCR system was originally designed to

expedite approved design changes to design documents. The system has

evolved and expanded over the years to provide for use in other specific

instances. For example, E&DCRs were later used to document changes to

manufacturers' documents. They were also used in other special situa-

tions where such a mechanism was needed to ensure that the design was

controlled. Tr. 10,849 (Eifert).

K-438. Stone & Webster does not have separate multiple change

systems or advance change authorization. The E&DCR system is flexible

in that E&DCRs may be used to handle many circumstances that are not

predictable. Tr. 10,849-50 (Eifert).

K-439. An E&DCR is considered a control engineering document in

that it controls the design and construction of the portion of the plant

to which it relates. The E&DCR carries the same weight as the drawings
.

and specifications to which it relates. Thus, it is important to have

document control mechanisms for E&DCRs. Tr. 10,852 (Eifert). At the

Shoreham project, these control mechanisms included distribution, logging

and posting. Ir. 10,852-53 (Eifert); Tr. 10,856-60 (Museler).

K-440. A request, via an E&DCR, for information or for an engi-

neering change can originate from any organization that is responsible

.
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for design, construction or testing of the plant. The E&DCR, when

approved, can change a drawing, specification or procedure. The majority

of E&DCRs relate to drawings and specifications. Tr. 10,218-20 (Museler).

K-441. Until a revision or final issuance of a document (drawing or

specification) is made, the E&DCR is considered part of that document to

the extent that the E&DCR represents a change to the design in the

document. Tr.10,220 (Museler).

K-442. All E&DCRs, whetner for information or for changes in design

are subject to the same document control procedures because it is

impractical to have more than one system. The same design control and

document control procedures were applied to control construction of the

entire plant. Tr. 10,225 (Museler).

K-443. Copies of E&DCRs are widely distributed. Tr. 10,858

(Museler). Thousands of E&DCRs had been generated at Shoreham at the

time of the hearings. Only a small percentage of the copies affected

the field work. Tr. 10,860 (Museler).

i K-444. In Stone & Webster's Project Engineering, a copy of each

;- E&DCR is distributed to each person who has a copy of the design documents

affected by the E&DCR. In addition, a central file of all E&DCRs is

maintained for use by everyone working on the project. Control logs are

maintained as a mechanism for identifying the applicable E&DCRs issued

against design documents. Tr. 10,853 (Eifert).

!
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K-445. Prior to incorporation of E&DCRs into a drawing, an engineer

within Project Engineering has two means for determining what E&DCRs are

applicable. First, the engineers responsible for review and approval of

the E&DCRs are the same engineers who are responsible for the drawings.

Thus, they are aware of all approved changes with respect to drawings

under their cognizance. Second, control logs provide formal means of

tracking which E&DCRs affect a particular engineering document.

Tr. 10,856 (Eifert).

K-446. Early in the construction phase of the plant, there was a

requirement that E&DCRs be attached to drawings in the Project

Engineering files. That requirement was deleted after Stone & Webster

concluded that the control logs would serve as a satisfactory means of

informing engineers of the E&DCRs issued against specific drawings.

Tr. 10,854 (Eifert).

K-447. At-the construction site there are multiple methods to

ensure proper cognizance of E&DCRs that may affect drawings, specifica-

tions or procedures. These methods include a master E&DCR log maintained

by the site organization for the entire project, Tr. 10,856-57 (Museler),

and an extensive distribution system designed to ensure that organizations

that are issued original design documents are also issued copies of any

E&DCRs associated with those design documents. Tr. 10,858 (Museler).

The great majority of the copies of E&DCRs are distributed for information

only. E&DCRs are distributed to "end users" performing construction as

well as to various onsite master files and the permanent plant file. The
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engineering disciplines and other onsite recipients are required to acknow-

ledge receipt of each E&DCR, and to place that E&DCR into their files.

Tr. 10,858 (Museler).

K-448. Since an E&DCR is distributed to several organizations

performing the work, as well as to quality control and quality assurance

departments, the fact that one or even two of those organizations does

not have a correct copy of an E&DCR generally does not present a major

problem. See Tr. 13,555-60 (Museler). Staff witness Narrow agreed that

generally there were enough groups on the job who had the E&DCRs to

ensure that the correct information was used. Tr. 16,759-60 (Narrow).

K-449. E&DCRs were also carefully monitored by-personnel at the

site. For example, each E&DCR number was posted on the affected drawing

until the next revision of the drawing incorporated those E&DCRs. After

the drawing was revised, the user of the drawing also knew which E&DCRs

has been incorporated since the number of those E&DCRs were stated on the

drawing. Tr. 10,855 (Eifert), 10,858 (Museler).

K-450. Several quality assurance organizations have audited the

E&DCR system to assure its efficacy. As a result of these audits, LILCO

and Stone & Webster concluded in 1976-77 that the distribution, posting

and filing ( h , incorporation into site files) of E&DCRs was not satis-

factory. Tr. 10,859, 10,865 (Museler).

|

!
|

|
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K-451. Specifically, concerns were raised about the timing of

distribution and the job management aspects of the E&DCR system.

Tr. 10,866 (Museler). As Mr. Museler explained, the distribution of a

large number of documents will always result in some timing problems as

to when E&DCRs are posted versus when they are actually transmitted and

listed in various locations. Tr. 10,863 (Museler).

K-452. LILCO and Stone & Webster, with the involvement of upper
<

management of both LILCO and some contractor companies, undertook exten-

sive corrective and preventive measures to correct the situation.

Tr. 10,859, 10,865 (Museler).

K-453. Despite these concerns, the overall E&DCR system in 1976-77

was operating satisfactorily to ensure that the plant was being

constructed in accordance with the correct design documents. There were

no instances, either during this period or at any other time, in which

the posting and filing difficulties resulted in a problem in the plant.

Tr. 10,859-60, 10,865 (Museler).

K-454. The NRC Staff has reviewed various distribution and imple-

mentation aspects of the E&DCR system-and has confirmed that the overall

E&DCR distribution and control system was satisfactory. See,-e.2., SC

Ex. 92, at 17-18; Tr. 16,374-76, 16,764-66 (Higgins).
1

K-455. NRC I&E identified no recurrent violations in the E&DCR area.

Staff witness Higgins noted that, while internal LILCO and Stone & Webster

,
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audits may have had multiple observations in the E&DCR area, the NRC

Staff believed that the LILC0 program was adequately addressing those

cbservations. The NRC did not find additional violations of a recurrent

nature. Tr. 16,762-63 (Higgins).

K-456. During the NRC Construction Assessment Team (CAT) Inspection

in 1982, a review of the E&DCR system was conducted, particularly as it

pertained to the Residual Heat Removal system. The inspection team

concluded that the hardware was installed in conformance with the appro-

priate E&DCRs, that the control of the E&DCRs was as required, and that

the system, albeit cumbersome, was working. Tr. 16,764-65 (Higgins).

The NRC Staff does not consider centrol of E&DCR distribution to be.a

significant problem. Tr. 16,763 (Narrow). The Staff did express a

concern, however, that the program might not be sufficiently defined to

ensure prompt incorporation of E&DCRs into design drawings. Tr. 16,765

(Higgins). LILCO has committed to assure that by the time of fuel load,

or shortly thereafter, the configuration of the plant will be accurately

reflected in drawings that will be used by plant operating personnel.

'

Alexander et al., LILCO Ex. 21, at 127-28; Tr. 10,983-87 (Museler),

16,765-66 (Higgins). See also Section 10.C., CAT Inspection, below.

K-457. Mr. Eifert agrees that some of the E&DCR audit findings

cited violations of EAP 6.3. When LILCO identifies implementation dif-

ficulties through its own monitoring activities, Mr. Eifert does not ,

consider this implementation difficulty a violation of Appendix B. For

example, in the document control area, he would consider it an Appendix B

|

L '
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violation if LILCO had not established a document' control system.

Tr. 13,890-92 (Eifert). Mr. Eifert testified that a single instance

of failing to comply with EAP 6.3 would never, in his judgment, be

considered a noncompliance with Criterion V of 10 C.F.R. Part 50,

Appendix B. Tr. 13,899-901 (Eifert).

K-458. With re pect to incorporation of an E&DCR into the master

design document, the EAPs have required the project to issue a specific

project instruction to describe the specific criteria for incorporation.

EAP 6.3 does contain some minimum criteria. Tr. 10,983 (Museler).

K-459. EAP 6.3 requires maintenance of the E&DCR change record.

Tr. 11,012 (Eifert).

K-460. Filing, logging and indexing of E&DCRs are part of the

administrative control aspects of the design process. Tr. 10,996

(Eifert). Mr. Eifert agrees that some of the administrative aspects

of the procedures are descriptions of the way in which SWEC meets the

requirements of its Appendix B program. Tr.10,978-99 (Eifert).

K-461. An E&DCR requires an engineering answer, assessment, or

decision. Tr. 10,218 (Museler).

K-462. Distribution and tracking mechanisms are considered neces-

sary because E&DCRs are considered controlling engineering documents. ~'

Accordingly, it is important to have design control mechanisms for E&DCRs

. __ __ __ ____
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for the same purposes that LILC0 controls all design documents. LILC0

Ex. 21, at 97; Tr. 10,852 (Eifert).

K-463. With respect to E&DCRs, required controls include proper

distribution, maintenance of the central file, and control of logs of

E&DCRs. Tr. 10,854 (Eifert). It is important to maintain E&DCR control

logs up to date. The control logs provide a formal control to track the

E&DCRs which have been issued as changes to specific engineering documents.

Tr. 10,856 (Eifert). The primary function of the master E&DCR log is to

assure that E&DCRs are logged against affected documents so there is an

accurate reference of what advanced changes have been considered when

someone is utilizing the affected documents, e.g1, drawings. Tr. 10,247

(Museler).

K-464. For procedures and specifications in the construction area,

one must write the E&DCR number on the cover page of the specification

and then file the specification with that E&DCR. Tr. 10,904 (Museler).

K-465. When a recipient receives a controlled document, such as an

E&DCR, he is required to note the E&DCR against the controlled document

in his possession. This involves noting it on a drawing or a series of

drawings, or on the specification or procedure, if the recipient has

those control documents. The recipients are also required in the case of

specifications and procedures to place the E&DCR in the file or at the

location where the specification or procedure is located. Tr. 11,093-94

| (Museler).
!

|
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K-466. Procedures have been in effect for the control of the E&DCRs

in one form or another since the inception of the project. However, for

many of the companies, contractors and many of the SWEC and LILCO person-

nel on the site, these procedures were new. A large amount of mechanical

work at Shoreham began in 1976 and grew rapidly through 1977-78. Accord-

ingly, while the E&DCR procedures had been in existence for some time the

implementation of the procedures by the various site organizations was,

in some respects, a new experience. Various site organizations experienced

growing pains in getting people to understand that all aspects of those

procedures had to be adhered to. Tr. 11,023 (Museler).

K-467. During the 1976-77 time phase, there were problems with the

distribution and proper posting of E&DCRs, although there was no indica-

tion that this problem caused any problem with the installation activi-

ties going on or the inspection activities. Tr. 10,862 (Museler, Kelly).

The problems which occurred related to things like signing and dating

of E&DCRs, updating the master E&DCR log and also the distribution and

posting of E&DCRs to drawings. Tr. 10,863 (Museler). LILCO considered

the E&DCR situation at the site at this time to be unacceptable.

Tr. 10,859 (Museler).

K-468. Mr. Museler believes that during the 1976-77 time period,

the E&DCR system was operating satisfactorily from the standpoint of

ensuring that- the final product in the field was implemented in accord-

ance with design documents. At the same time, however, the distribution
|

cf E&DCRs and the maintenance of certain of the E&DCR logs and posting
|

|
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of E&DCRs in the field, especially in certain specific areas, was not

satisfactory and corrective action was indicated in those areas.

Tr. 10,865 (Museler).

a). Logging and Posting

K-469. Logs are maintained by various departments and organizations.

The logs are in several forms, such as record cards, document control logs,

master document logs and change records. Tr. 13,553 (Baldwin). Compare

Tr. 10,853 (Eifert) with Tr. 10,857 (Museler).

K-470. Logging and posting. assist in identifying and tracking the

E&DCRs applicable to design documents. Tr. 10,853 (Eifert). Logs are

administrative tools that are used in the overall document control system

as a means by which users of the documents can assure that the documents

contain the proper revisions. Tr. 13,553 (Baldwin).

K-471. LILCO witnesses stated that observations in Categories 1 andr

: 2 of LILCO Exhibit 28, at 1, related to situations where E&DCR numbers
r

either were not properly logged or were not posted on the affected docu-

! ment. The. fact that an E&DCR number was not logged at a particular loca-

tion, or was not posted on the affected document, did not necessarily

,
mean that the E&DCR was not filed with or near the document or that any

!-
'

individual who needed the E&DCR to proceed with work did not have it.

Tr. 10,955, 11,067, 11,097-100 (Museler); 11,055-56, 11,065, 11,072,

i
!

. _ .
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11,125-26 (Kelly); 11,127-34 (Kelly, Museler); 11,272, 11,282, 13,591

(Baldwin); 11,391 (Arrington).

i). Significance Generally

K-472. The specific conditions in the observations in Categories 1

and 2 of LILCO Exhibit 28 did not affect the integrity of the design or

construction of the plant. The potential impact'on quality was extremely

remote. Tr. 11,113 (Kelly), 11,277 (Gerecke); 13,555-58 (Museler); 13,593
,

(Baldwin); see Tr. 16,374-76 (Higgins).

K-473. LILCO was concerned with the number of observations regard-

ing logging and posting. Initially, LILCO was concerned that these

conditions might have had an impact on the safety of the plant. LILCO

investigated and assured itself that there was not safety significance

with respect to the observat. ions. Viguruus and successful action was

taken to reduce the number of such findings. Tr. 10,957-58 (Baldwin);

13,569-71, 13,601 (Museler).

!

|

K-474. With respect to logging and posting, even though the number

of findings appears large when viewed alone, this number is put in

perspective when one considers the extensive distribution of E&DCRs. For

example, during the latter part of 1977, there were several contractor

organizations at the site with numerous people on distribution lists for

E&DCRs. In addition, within the LILCO organization there were several

onsite construction organizations and departments. At least three or

!
,

E

__ _.- 4 ._. _ . _ , y
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four of these organizations were quality assurance organizations. Thus,

the observations concerning logging and posting were relatively few when

viewed against the hundreds of thousands of documents that were controlled,

distributed, logged, filed and posted. Tr. 10,863-64 (Museler); 10,957

(Baldwin); 10,942 (Arrington); 13,600-01 (Baldwin).

|

|

K-475. Both NRC Staff and LILCO witnesses concluded that any diffi-

culties with logging and postinb have not affected the safety of the

plant. Every time a check was made to ensure that E&DCRs were incorpo-

rated into the as-built plant, the answer was the same: the plant

reflected the correct design documents including E&DCRs. The logging

and posting difficulties were, however, a concern from the standpoint

of administration and management. Tr. 10,863-64, 10,866-67, 10,952-54,

11,066-67, 11,075, 11,093-94, 11,100, 11,287, 11,392, 11,859-60,

13,561-62, 13,595 (Museler); 11,377 (Gerecke); 16,374-76 (Higgins).

K-476. Regarding the E&DCR problems in 1977, LILCO has serious

concerns for the efficiency of the construction management process,

I specifically if there were not a timely updating of the design documents.

This could, and in some cases did result in doing unnecessary work. As

a result of the 1977 audits, there may have been some rework required.
A

Tr. 10,919-20 (Museler).
'

K-477. LILCO witnesses believed that the E&DCR situation during the

1976-77 time frame did not have any impact on the plant. One reason for

this conclusion is that the in process and final inspections performed by

k
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various groups did not identify that final installation or in process ,

Installation was being accomplished without utilizing the proper design

dacuments. Tr. 10,901, 10,904-05 (Museler). In addition, the audits

which were done by SWEC and LILCO did not identify any installation

problems. 7- 10,906 (Kelly).

ii). Reasons Why Logging and Posting Difficulties
Were Not Significant

3

K-478. The E&DCR itself is the document used for installation. The*

installer receives a copy of the E&DCR whether or not the E&DCR number is

noted on the affected drawing. See Tr. 13,556 (Museler). The installer

utilizes the E&DCR itself unless the E&DCR has been incorporated into a

revision of the drawing. Tr. 11,392, 13,594-95 (Museler). Inspections

indicated that in the large majority of the cases the construction

department and the audited organizations were aware of the E&DCRs and that

the E&DCRs were getting to the persons performing the work. Tr. 10,945

(Arrington), 10,950, 10,969, (Kelly), 10,952-54 (Museler). .The inspec-

tions also found that the condition of the plant, as installed, was as

required by the E&DCRs. Tr. 10,945-47 (Arrington), 11,113 (Kelly), 13,562

(Museler).

K-479. E&DCRs are distributed to a large number of. people, many of

whom are responsible for installation and inspection of the plant. The

people and organizations that receive copies of E&DCRs include: (1) the

initiator of the E&DCR, who is generally also the end user who performs
,

work pursuant to the E&DCR; (2) the contractor, the area supervisors and

- - - -
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coordinators, and the schedulers in the work area; (3) UNICO Construction

Management responsible for the particular phase of the work and their

supervisors, coordinators and schedulers; and (4) Stone & Webster Field

Quality Control. All of these people and organizations would have to be

omitted from the distribution, or would have to ignore an E&DCR, in order

to create a possibility that the E&DCR could be missed. Tr. 13,555-58

(Museler).

K-480. Every safety-related E&DCR is included in the Stone &

Webster FQC final inspection program. Tr. 13,595 (Museler). Inspections

are performed using the latest drawing revisions including E&DCRs. The
,

inspectors look to ensure that all E&DCRs applicable to a particular

design document are properly implemented. Tr.-10,939 (Arrington), 13,556

(Museler). To date, Stone & Webster FQC has performed some three quarters

of a million inspections. Though there were isolated cases where an E&DCR

was implemented in the field incompletely, this was a rare occurrence.

Tr. 10,945, 11,398 (Arrington). These occurrences were detected and

corrected. Tr. 13,562 (Museler). There was only one case where an E&DCR

was not implemented in the field; that incident was identified by the final

FQC inspection, and promptly corrected. Tr. 13,562, 11,463 (Museler).

K-481. In addition to the distribution listed above, several organi-

zations who receive separate copies of the E&DCRs ensure that any missing

E&DCR is detected and incorporated into the plant. See Tr. 13,566-67

(Museler). First, the various groups that are responsible for the as-built

program for particular installations (e.g., pipe supports) would pick up

- - ..
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a missing E&DCR. Second, the stress reconciliatica program which uses

as-built piping drawings, also helps to ensure that the E&DCRs are incor-

porated. Third, during the process of turning the plant over from con-

struction groups to startup groups, the LILCO startup group and the con-

struction turnover group also receive copies of the E&DCRs or a list of

the E&DCR. There is another turnover process from the startup groups,

who perform testing and other functions, to the plant staff responsible

for operation. All of these groups ensure at the time of each turnover

that all E&DCRs have been incorporated into the plant. Tr. 13,556-58

(Museler). Fourth, the "A" release process also provides a quality check

to ensure that all E&DCRs are included in the systems that are being

released to the plant staff. Tr. 13,558 (Museler).

K-482. As a result of these multiple levels of checks, it is ex-

tremely unlikely that an E&DCR could escape being discovered and incor-

porated into the plant. See Tr. 11,400-01, 13,556-59, 13,594-95 (Museler).

All of these individuals and groups would have to miss getting the E&DCR

or fail to act upon it. Thus, these checks ensure that all E&DCRs have

been accounted for. Tr. 13,558 (Museler).

K-483. In addition, an E&DCR Implementation Verification Program

was established in 1976 to provide additional assurance that E&DCRs were

being properly implemented. This program was established prior to certain

audits that revealed difficulties in about 1977-78 and not as a result

of any E&DCR problems at Shoreham. Alexander et al., LILCO Ex. 21, at

179-81; Tr. 11,438-49 (Museler).
|

~

__ _
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iii). Specific Logging and Posting Difficulties

K-484. LILCO witnesses testified that, in their opinion, the E&DCR

deficiencies noted in LILCO and SWEC audits could be broken down into

several groups, including ten audits involvir.g 13 audit observations where

E&DCRs were not properly logged. See LILCO Ex. 28, at 1; Tr. 13,553-54

(Baldwin). Mr. Baldwin believes these items would not have affected the

design or safety of the plant because there was only a remote chance that

E&DCRs would not have gone to the proper people and because the inspection

processes would have ensured proper implementation. Furthermore, correc-

tive action was taken. Tr. 13,555-58 (Baldwin). Similar conclusions

were expressed regarding some other groupings of E&DCRs described on

LILCO Ex. 28: Tr. 13,593-97 (posting problems); 13,606 (clarification

examples); 13,608 (missing from files); 13,625-26 (timely distribution

and incorporation); 13,636 (miscellaneous items). Mr. Baldwin felt that

none of the E&DCR noncompliances constituted an Appendix B violation.

Tr. 13,639-43 (Baldwin).

K-485. In the 1977 Field Audits, the auditors found unsatisfactory

attributes in the range of 17-24 percent. These percentages are unaccept-

able to LILCO. The percentage of inaccuracies typically runs at or below

five percent. Tr. 11,105 (Museler). Mr. Museler believes that if the

deficiency rate for E&DCR control runs at or below five percent, this is

an acceptable figure. Tr. 11,111-12 (Museler). Mr. Kelly agrees that a

five percent mark for E&DCR controls would be acceptable, although that
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does not mean one would not correct discrepancies if an audit showed less

than five percent unacceptable. Tr. 11,112 (Kelly).

K-486. Certain difficulties in logging and posting were identified

by audits in 1977. A problem with Courter & Company was identified in FA

602. Tr. 11,373 (Kelly). FA 602 A/0 4.6 noted difficulties relating to

logging E&DCR numbers and posting them on affected drawings by contractors.

The conclusion was drawn from a limited sample taken on or about July 5,

1977. Tr. 10,896 (Kelly); see 11,032 (Baldwin), 10,941-42 (Arrington).

1

K-487. In early 1980 and again in mid-1981, there were problems

with E&DCR control. Although not as severe as those first identified in

Field Audit 602, see Findings K-492 to 494, they indicated a need for

increased attention. Tr. 11,114 (Museler). These were both instances
:

which involved Courter and Company. There was fairly rapid improvement

for each of these instances. Tr. 11,115 (Museler). Mr. Kelly does not

believe that the findings in Field Audit 602 represented a sudden

deterioration in the E&DCR program at the time of this audit but were

more indicative of a significant increase in work activity and that this

audit demonstrated a need for LILC0 to focus much more attention on

solving the problem. Tr. 10,898-99 (Kelly). Prior to Field Audit 602,

there were previous audit findings identifying specific departures from

requirements. There was nothing that indicated, however, in Mr. Kelly's

opinion, the degree of problems that were identified in Field Audit 602.
<

Tr.10,899-900 (Kelly). Certain of the problems in Audit 602 pertained

L
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to Courter and Company. Tr. 11,272 (Kelly); 10,976-77, 11,075, 11,374

-(Museler).

K-488. Mr. Arrington disagreed with the conclusion in paragraph 3.1

of Field Audit 602. He believed the overall E&DCR process was acceptable.

He agrees that there were areas where there were problems, but stated

that these were isolated cases where some contractors were not completely

up to speed. Tr. 10,941-43 (Arrington). Mr. Arrington could point to

nothing in the Field Audit 602 upon which he based his conclusion that

the observations in this audit were isolated cases. He apparently based

this view on knowledge of the process in 1977 and the fact that his

inspections did not identify instances where the installed plant differed

from the E&DCR. He believed this was more of a posting problem, not an

actual problem in the field. Tr. 10,945 (Arrington).

K-489. LILCO did not consider the E&DCR problem in 1977 to be sig-

nificant in the context of plant safety. In terms of the normal utiliza-

tion of work, the numbers of audit findings was considered to be a serious

problem. Thus, in terms of safety of the plant, Mr. Museler and Mr. Kelly
.,

also disagree with paragraph 3.1 of Field Audit 602. Tr. 10,947-49,

10,951 (Museler, Kelly).

K-490. Paragraph 4.2 of Field Audit 602 states: "Out of 89 drawings

sampled 28.08% were missing applicable E&DCRs." SC Ex. 55, at 1;

Tr. 11,056 (Kelly). Mr. Baldwin was not surprised by this finding given

| the particular point in time in the Shoreham project. Tr. 10,959
|
t

i

|

.- -_ _
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(Baldwin). For this observation to have had an impact on the installed

plant, LILCO states that the same E&DCR would have had to have missed

going to the UNICO construction supervisor, to the contractor and to the

FQC inspection organization. They believed this to be an extremely remote

possibility. Tr. 10,912 (Kelly). Although the problem in tracking up-

to-date design documents, specifically E&DCRs, could have an impact on-
4

the specific design, it does not affect the adequacy of the total design.

Tr. 10,926 (Museler). For example, instead of modifying a pipe support

that had been completed, it might be more prudent to modify two adjacent

supports that were not complete.

K-491. The preparation, issuance and control of E&DCRs is subject

to the QA program. Tr.10,951 (Museler). With respect to those QA

aspects which affected the safety of the plant, Mr. Museler believes

the program was effective. With respect to meeting stated procedural

requirements, such as the instances outlined in Field Audit 602, the

program was not meeting those requirements. Those procedural require-

mants are part of the QA program. Tr. 10,951-52 (Museler).

K-492. Criterion VI of Part 50, Appendix B states in part:

Heasures shall be established to control the issuance
of documents, such as instructions, procedures, and
drawings, including changes thereto, which describe
all activities affecting quality.

_ _ - -
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As of July 1977, Mr. Museler believes that LILC0 was meeting Criterion VI.

Mr. Museler believes that E&DCRs and other documents were reaching the

appropriate personnel so that the work was performed properly in the field,

although there may have been instances where delay in distribution led to

some delay in the work. Tr. 10,953-54.

K-493. Audit Observation 4.1 of Field Audit 602 concerns a sampling

of holders of controlled :opies of certain specifications. In most

instances, specifications were not prefaced by all their pertinent E&DCRs.

Out of the 700 E&DCRs sampled, 10.57 percent were missing. See SC Ex. 55,

at 1. The E&DCRs may not actually have been missing. This observation

may mean that the specifications do not have the E&DCRs written on the

cover page, but the E&DCRs may have been filed. Tr. 10,955 (Museler).

Observation 4.1 of Field Audit 602 is indicative of a situation where a

number of E&DCRs were missing from the specification files. Tr. 11,056

(Kelly).

.

K-494. Out of 89 drawings sampled in Field Audit 602, 17.97 percent
,

were not the latest applicable revisions. SC Ex. 55, at 2, paragraph 4.3.

i
.

K-495. In Field Audit 602's review of controlled copies of proce-

dures, it was revealed that in most cases the procedures were not prefaced

by all of the appropriate E&DCRs. Out of 228 E&DCRs sampled, 18.42 per-

cent were missing. SC Ex. 55, at 2, paragraph 4.4. ; Tr.11,056, (Kelly).

1

I

-. _. - _ .- -_. .
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K-496. During Field Audit 602, a review was made of subcontractor

document distribution cards for drawings to ascertain the amount of

control that Courter and Company exercised at field locations. Out of 89

drawings sampled, the following discrepancies were noted:

Ten drawings were found in the field, but according to Courter-

records, they had not been distributed to the field. Mr. Muselert

does not believe this observation is serious because he assumes

that the ten drawings were the proper revisions of the drawings

that were in the field. The fact that the Courter drawing log

did not reflect the fact that they were in the field does not,

in his opinion, have a significant impact on the process.
T

Seven outdated revisions of drawings were found in the field-
,

but Courter's records indicated that these had either been

voided or returned.

One drawing was found in a different location than Courter's-

records specified.

One drawing was found in the field but it had been superseded.-

'

SC Ex. 55, at 2, paragraph 4.5;/Tr. 10,960-62 (Museler).

K-497. As of July 1977, the Boston SWEC change records for E&DCRs

and N&Ds were supposed to be the latest listing of E&DCRs pertaining to

specifications. However, out of 175 separate E&DCRs reviewed for five
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specifications, the Boston list did not list 26.86 percent of the E&DCRs.

SC Ex. 55, at 2, paragraph 4.6; Tr. 13,554 (Baldwin). A primary reason

for this discrepancy was that a large. number of the E&DCRs generated in

the field had not been transmitted to Boston in time to be incorporated

into the Boston log. One of the corrective actions taken was to have the

master log brought up to date and to centralize responsibility for

updating the master log. This responsibility was shifted to the field

since the majority of E&DCRs were issued in the field. By the beginning

of 1979 or in late 1978, the log was about 98-99 percent accurate.

Tr.10,964 (Museler); 13,566 (Baldwin).

K-498. During mid-1977, the E&DCR system was operating satisfac-

torily from the standpoint of ensuring that construction was completed in

accordance with the design documents. Tr. 10,865, 10,919-20 (Museler).

At the same time, however, the maintenance of certain E&DCR logs and the

posting of E&DCRs in the field in certain specific areas was not satis-

factory. Tr. 10,864-65 (Museler).

K-499. The audit conclusion contained in paragraph 3.1 of FA 602

stated in simple terms that the preparation, issuance and control of

E&DCRs was unsatisfactory; it did not state that there was any concern

as to the safety of the plant. See SC Ex. 55, at 1. LILCO witnesses

testified that the audit conclusion was accurate in that the system of

administrative controls was not functioning satisfactorily. The wit-

nesses pointed to a number of actions that were taken to correct the

situation in order to prevent unnecessary costs and to maintain design:

l

|
|

I
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control so that there would be no adverse effect on the safety of the

plant. The LILCO witnesses concluded that these admitted implementation

difficulties did not have an adverse impact on the safety of the plant.

See Tr. 10,942-43 (Arrington), 10,949, 11,254, 13,569-70 (Museler),

10,951 (Kelly), 11,031-33 (Baldwin).

K-500. As a result of FA 602, a sampling plan was instituted at

the request of the LILCO project manager to assure that the logging and

posting difficulties did not adversely affect the safety of the plant.

The results of the sample showed that there was no impact on the physical

plant. Tr.11,251-57 (Museler, Kelly). LILCO randomly selected 200

E&DCRs from all disciplines and in no case was there a discrepancy

between the E&DCRs and the condition of the plant. Tr. 11,040 (Kelly),

11,251-70 (Kelly, Museler, Arrington), 13,559 (Museler).

| iv). Corrective and Preventive Action

' K-501. LILCO, Stone & Webster and others have taken extensive

action to correct the difficulties identified in these observations and

prevent them from recurring. Tr. 10,957 (Baldwin). This action included

program improvements which eventually resulted in satisfactory conditions

by late 1978. Tr. 11,075, 11,374 (Museler); see Tr. 10,976-77 (Museler).

K-514 In each of the observations relating to logging and posting

identified in LILCO Ex. 28, appropriate corrective and preventive action

was taken. Tr. 13,565, 13,595-96 (Baldwin). FQC 19 A/O 0.1, FQC 25 A/O
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D.2.A, EA 22, A/0 017, FA 602 A/0 4.6 and FA 654 A/0 4.6 are examples of

observations for which such corrective and preventive action was taken.

Tr. 13,565-66, 13,596-97 (Baldwin).

K-503. In FQC 19 A/0 D.1, 4 out of 30 documents reviewed did not

have the E&DCR listed on or attached to the document. The auditor noted,

however, that, with one exception, the E&DCRs were found in the work area

and filed. With regard to the one exception, it appeared likely that the

E&DCRs were either being used in the field or had not been received in

the work area at the time of the audit. Tr. 13,591-95 (Baldwin, Museler).

With respect to the observation, construction management reviewed all the

documents and corrected the posting of the E&DCRs where necessary. The

corrective action was addressed to the whole population of documents, not

just the specific ones identified by the auditor. Tr. 13,597 (Baldwin).

K-504. In the case of FQC 25 A/O D2.A, all of the document control

cards were reviewed and updated to show incorporation of the E&DCRs.

Tr. 13,565-66 (Baldwin).

K-505. In response to EA 22 A/O 017 and FA 602 A/0 4.6, Stone &

Webster decided to change the responsibility for the master log from

Project Engineering in Boston to the UNICO Document Control Group at the

construction site. A task force of 6 people was organized to form a

master computer log. The master computer log was designed to be used at

the site as well as to be cross-referenced with the manual listing for

,
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use at Boston headquarters and Project Engineering. Tr. 11,006-07,
,

11,012-13 (Eifert), 13,566 (Baldwin).

K-506. In response to FA 602 A/0 4.6, broad and sweeping corrective

and preventive action was undertaken. Tr. 13,566 (Baldwin). FA 602 and

the Engineering Assurance audits that were conducted during the same time

frame, in part, motivated Stone & Webster to take a hard look at adminis-

trative practices regarding E&DCRs and to refine those practices to

assure design control and effective mechanisms for tracking E&DCRs.

Tr. 11,017 (Eifert).

K-507. FA 602 A/0 4.6 focused on the practices of one contractor,

Courter & Company. In response, Courter & Company took prompt action,

but in LILCO's judgment those actions were not effective in the short

term. Accordingly, LILCO required further action to ensure that require-

ments were met. Tr. 10,976-77, 11,075, 11,374 (Museler).

K-508. In response to FA 602 A/0 4.6, LILCO and Stone & Webster

required corrective action that included updating the listings of all

E&DCRs that had to be incorporated, comparing all document record cards

to the then master log, inspecting safety-related E&DCRs that had to be

incorporated, comparing all document record cards to -the then :naster log,

inspecting safety-related E&DCRs to augment the review of the construction

inspection group, establishing quarterly surveillance by Field Quality

Control of E&DCR control, modifying existing procedures and instructions
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where appropriate and undertaking a more extensive training program. Tr.

13,566 (Baldwin). This action was focused primarily at the construction

site, but also involved Boston Project Engineering. The master log for

E&DCRs was nearing completion and undergoing " debugging" at the time.

The log would be used ultimately by Boston Project Engineering in cross--

referencing to its manual log that it was keeping on the project. By the

end of 1978, the observations indicated that the log was 98-99 percent

accurate. It remained that accurate through each subsequent audit.

Tr. 10,964, 11,297-98 (Museler), 13,567 (Baldwin), 11,291-92 (Eifert).

K-509. A more extensive training program was instituted. It

included formalizing training programs given to personnel that were

responsible for posting and logging E&DCRs, particularly contractor

personnel. The program emphasized the importance of keeping these

records in accordance with established procedures. Tr. 10,974 (Museler).

K-510. A continuing audit program has been maintained with respect

to contractor logging and posting. In addition, a separate audit

program, conducted by construction management, was also incorporated to ,

provide an additional layer of assurance that E&DCR distribution was

being managed r,atisfactorily. A LILCO vice president was directly

involved in FA 602 and in following up to correct the difficulties.

Finally, the president of Courter & Company and the presidents of other
.

contractors were advised by LILCO's senior management of the extreme

importance of the proper handling of E&DCRs. Tr. 10,948-49, 10,974-75

(Museler).
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K-511. FA 602 thus precipitated an extensive corrective and preven-

tive action program. Though the administrative difficulties were not

completely corrected immediately, they were vigorously pursued. As of

the time of the hearings on this issue, audit findings indicated approxi-

mately 5 percent or fewer errors in logging and posting. The master log

of E&DCRs, based on LILCO's audits, has shown no inaccuracies for the

last 4 years. Thus the extensive response to FA 602 and subsequent

audits indicate that the program appropriately responds to and satisfies

Appendix B requirements. Tr. 10,975-76 (Museler).

K-512. In the case of FA 654 A/0 4.6, the construction manager-

issued, in November 1977, an edict to contractors outlining several

programs that had to be developed and implemented, or continued, to

resolve the problems identified in that audit. One of those programs

required the contractors to return all unnecessary parent documents,

thereby reducing the potential for logginh and posting problems. Another

program directed the frequency of self-audits to be increased. Support

was also provided to the different groups involved in document control.

The construction manager also' required an outgoing and continuous review

of all documents for discrepancies, and directed that reviews be con-

ducted to enhance the accuracy of the E&DCR weekly logs and distribution

lists. Finally, continued training of personnel and the hiring, or re-

assignment, of people to these problem areas was required. Tr. 13,596-97

(Baldwin); see 11,074-75 (Museler), 11,128-31 (Kelly, Museler).
.

|

|
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K-513. This same directive also required a review not just of the

E&DCRs that were included in FA 654, but also a reexamination of essen-

tially all E&DCRs assigned or distributed to the various contractors.

Tr. 13,598 (Museler). This directive addressed all of the items within

the audit report, not just observation 4.6 of FA 654. Tr. 13,598-99

(Baldwin).

K-514. The corrective ac-. ion for Field Audit 602 included such

things as updating the master log, reviewing and updating the oistribu--

tion list, updating construction procedures, dedicating certain contractor

personnel to document control within the contractor organization, and

also instituting various daily pickup procedures to ensure that documents

were distributed rapidly. Furthermore, responsibility for its master E&DCR

log was centralized in the UNICO construction management organization.

Tr. 10,973 (Museler). Training was also undertaken for personnel who

were responsible for posting and logging E&DCRs, and a further audit

program was maintained in this area. Tr. 10,974 (Museler). Thus, Mr.

Museler believed that a very extensive corrective and preventive action

program resulted from the observations of Field Audit 602. It did not

lead to correction of the situation overnight. Tr. 10,975 (Museler).

K-515. Mr. Kelly testified that in response to Field Audit 602,

a sample of 200 E&DCRs was picked randomly from all disciplines and

verified as far as the correctness of the permanent plant installation

was concerned. It was found that each item looked at was installed

properly. Tr. 11,040-42 (Kelly). The inspection results are marked as

i
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Suffolk County Exhibit 60. See Tr. 11,251-54 (Kelly, Museler). The

sampling indicated that 163 of the E&DCRs had already been accomplished

in accordance with the requirement of the E&DCRs. Twenty-five E&DCRs had

not been implemented because they had not been scheduled by construction

for completion by that point in time. Four of the E&DCRs, even though

they referenced permanent plant drawings, did not apply to a piece of

permanent plant installation. Six of the E&DCRs exhibited one of the

deficiencies that have been referenced before. The deficiency was that

they have not been incorporated into the specification. This, however,

did not affect the permanent plant installation. The result of the audit

was that LILCO did not discover any instance where the plant had not been

constructed in accordance with the E&DCRs. Tr. 11,255-57 (Museler).

K-516. Another reason that LILC0 does not believe that the E&DCR-
.

related problems affected the as-built plant is that both the in process

and final insoections by the Construction and QA groups have not shown

that the plant was not constructed in accordance with the E&DCRs.

Tr. 11,396, 13,599-60 (Museler). The sampling of 100-200 E&DCRs dis-

cussed in SC Ex. 60 is one basis for this view, but Mr. Museler relies

on the overall process that checks exactly whether or not this kind of a

logging discrepancy does impact the final product. Tr. 11,397 (Museler).

K-517. LILCO has suggested that the E&DCR Implementation Verifica-

tion Program is an additional reason to have confidence that E&DCRs are

in fact incorporated in the as-built plant. LILCO Ex. 21, at 179-81.

i
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K-518. In Field Audit 654, dattd November 16, 1977, paragraph 4.2,

states that the Weekly E&DCR Summary, the official list of E&DCRs, did

not reference all of the E&DCRs which are applicable to five specifica-

tions, three procedures, and 85 drawings reviewed during the audit. Out

of a total of 372 outstanding E&DCRs, 27 E&DCRs (7.26 percent) were found

to be missing from the Weekly Summary. SC Ex. 57, at 2. The Weekly

Summary, which was audited in Field Audit 654, was instituted as a con-

sequence of Field Audit 602. Mr. Kelly thinks that the 7.2 percent

problem was indicative of a good record given the short time that the

Weekly Summary had been in effect. Tr. 11,057-58 (Kelly). The purpose

of the Weekly Summary was to provide a more advanced warning of E&DCRs to

all personnel who hold control'ed documents. This was needed because the

master E&DCR log is published just monthly or bi-monthly. Tr. 11,059

(Museler).

K-519. Observation 4.3 of Ficld Audit 654 identifies further

inaccuracies of the Weekly E&DCR Summary, including the fact that the

summary was not complete as of November 1977 in identifying those E&DCRs

! which had been superseded or incorporated in applicable revisions of

affected documents. The audit als6 indicates that four E&DCRs were

inaccurhtely listed against certain specifications and drawings. SC

Ex. 57, at 2; Tr. 11,064 (Kelly).

'K-520. Observation 4.6 of Field Audit 654 reflects that a review of

five specifications and three procedures revealed that most copies were

not prefaced by all their pertinent E&DCRs. Out of 853 E&DCRs sampled,

b

_
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209 (24.5 percent) were missing from those documents. It is noted that

with respect to Courter & Company, ten specifications or procedures were

reviewed involving 180 applicable E&DCRs. Seventy-one or 39.4 percent of

the E&DCRs related to the Courter specifications or procedures were

missing. SC Ex. 57, at 3. The documents were not actually missing but,
t

rather, had not been posted against the specification as required.

Tr. 11,369-70, 11,395-86 (Museler). Mr. Kelly states that this is an

example of where Courter and Company had more documents than it really

needed and as part of the corrective and preventive action, it returned

22 specifications which were duplicate copies. Tr. 11,065 (Kelly).;

K-521. In paragraph 3.1 of SC Exhibit 57, Field Audit 654, the

auditor concluded that the preparation, issuance and control of E&DCRs

affecting specifications, procedures and drawings remained unsatisfactory,

and that a significant number of shortcomings in the handling of E&DCRs

still existed as of November 16, 1977. SC Ex. 57, at 1. This audit

report was approved by Mr. Kelly and sent to Mr. Gerecke. SC. Ex. 57, at

,
1, 5. During this time period, corrective and preventive action was being

|
taken but it was not meeting standards that LILCO thought should be met.

The magnitude of the undertaking was such that it took approximately until

the end of 1978 for the action to become fully effective. Tr. 11,075

| (Museler).

K-522. Mr. Museler agrees that in paragraph 4.6 of Field Audit 654,

|
the auditor reported that procedural requirements related to specifica-

tions and procedures were not being adhered to. Tr. 11,097 (Museler).

i
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The E&DCRs had not been prefaced with the proper E&DCR numbers.

Tr. 13,592 (Baldwin).

K-523. In paragraph 4.7 of Field Audit 654, the auditors sampled

88 drawings in the field. Twenty-five were noted as missing E&DCRs and

eight were not the latect revisions per document control in the contrac-

tor's records. These figures revealed that a total of 37.5 percent of

the drawings reviewed in the audit were incorrect per the latest avail-

able information. With respect to Courter and Company, 54 drawings were

reviewed which had 110 applicable E&DCRs. Thirty-four E&DCRs were missing

and 18 drawings did not have E&DCRs posted. In addition, five drawings

were the wrong revision. In total for C7,"rter, out of 54 drawings re-

viewed, 42.6 percent had problems. SC Ex. 57, at 3. Mr. Museler agrees

that the procedural requirements were not being adhered to with respect

to the items noted in paragraph 4.7 of Field Audit 654. Tr. 11,097

(Museler). This problem involved having E&DCRs not being posted against

the affected drawing. Tr. 11,099 (Museler). While the E&DCRs were not

being posted against the drawing, the E&DCRs were, in fact, being used in

the field to construct the plant. Tr. 11,100 (Museler).

K-524. The master log is one of the control documents for the design

process. Tr. 11,295 (Museler). The auditor in Field Audit 654 found,

that the master log had not been sent to Boston as required. SC Ex. 57,

at 2, paragraph 4.4; Tr. 11,294 (Museler). Thus, between July 29, 1977

and December 1977, the Boston office received copies of individual E&DCRs,

|

._--_ _- __ _ -__ _
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but did not receive the master log during that period. Tr. 11,295

(Museler).

K-525. Field Audit 718, paragraph 4.3, dated March 13, 1978 iden-

tified discrepancies pertaining to four specifications and one weld

procedure scheduled for audit. Out of 259 E&DCRs reviewed, 35, or 13.5

percent, were found to be missing. Inaddition,E&DCRswerenotbeing

properly filed with the proper welding procedure technique sheets. With

respect to Courter and Company, the findings were that seven specifica-

tions and/or procedures were reviewed involving a total of 102 outstanding

E&DCRs. Twenty-three E&DCRs were missing, constituting 22.3 percent. In

addition, the wrong revision of the document was identified three times.

SC Ex. 58, at 2; Tr. 13,608 (Baldwin). Mr. Kelly confirms that 13.5

percent of E&DCRs were not referenced on the specifications or procedures

that were looked at during the audit. Mr. Kelly does not find this to be

a satisfactory situation. Tr. 11,123 (Kelly).

K-526. In Field Audit 718, paragraph 4.4, 71 drawings were selected
I

| for audit. Out of a total of 185 drawings reviewed in various areas, 38

[
did not have the proper notations of E&DCRs and six were not the proper

revisiors for the site document control. Courter and Company was respon-

sible for 30 of the 44 found to be in error. All areas except for Courter -

and Company had shown improvement in tne control of E&DCRs affecting-

_

drawings. Field Audit 718, ff. Tr. 11,138, at 3. With respect to Courter

and Company, 53 drawings were reviewed that had a total of 369 outstanding

E&DCRs. One hundred E&DCRs were missing and 26 drawings did not have the

!

!
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E&DCRs noted thereon. In addition, four drawings were the wrong revision.

Accordingly, of the 53 Courter drawings which were reviewed, 56.6 percent

had errors. SC Ex. 58, at 3. Even though progress was noted in other

areas, for Comstock/ Jackson, 6.25 percent of the drawings were in error

I and 10.1 percent of the UNICO drawings were in error. SC Ex. 58, at 3;

see Tr. 11,125-26 (Kelly).

t

K-527. LILCO Field Audit 842, dated November 16, 1978, reflects

the review of nine separate copies of two specifications. Six hundred

seventy-four outstanding E&DCRs were noted. Seventy-six E&DCRs, or 11.3

percent were missing from the specifications. For Courter and Company,

five specifications were reviewed involving a total of 354 E&DCRs.

Fifty-three E&DCRs, or 14.9 percent, were missing. SC Ex. 59, at 1. By

the time Field Audit 842 was issued, LILCO had advised its contractors of

the need to ensure that copies of controlled documents in their possession

were maintained up to date and complete. Tr. 11,130 (Museler). With

respect t'o this audit, the notation that E&DCRs were missing means that

they were not in the specification file or that they were not listed on

the specification or both deficiencies were present. Mr. Museler agrees

that this audit indicates that 11.3 percent of the specifications included

in the audit did not meat the requirements of LILCO's procedures.

Tr. 11,131-32 (Museler). The audit also indicates that UNICO piping and

instrumentation, which is a separate holder of the specifications, had

one specification audited and 17.5 percent of the E&DCRs were missing.

See SC Ex. 59, at 1.
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K-528. In Field Audit 842, the auditor reviewed 32 separate

drawings which involved 115 outstanding E&DCRs. Twelve of the drawings

were found to be missing 19 E&DCRs, or 16.5 percent. With respect to

Courter, 15 drawings were reviewed involving a total of 71 E&DCRs. Ten

E&DCRs were missing, involving six documents. A total of 14.1 percent of

the Courter E&DCRs was missing. For Comstock/ Jackson, 20 percent of the

E&DCRs were missing. SC Ex. 59, at 2. Mr. Museler testified that the

19 E&DCRs listed as " missing" had not been posted or written on the

individual copies of the drawings. It is not a requirement for E&DCRs

to be attached or filed with the drawings. Tr. 11,133 (Museler). Accord-

ingly, this audit finding pertaining to drawings indicates that 19 E&DCRs

were not properly recorded on the drawings. This constitutes a deviation

from the procedural requirements affecting the control of E&DCRs. It,

does not indicate that the E&DCRs were not distributed or were not in the

appropriate files. Tr. 11,133-34 (Museler).

K-529. Mr. Kelly disagrees that Courter and Company had E&DCR-
:

related problems between November 1977 and June 1981. Tr. 11,366 (Kelly).

Mr. Kelly also would not agree that in Field Audit 654, dated November

1977, E&DCR problems related to Courter were identified. He does say

that there were some problems with some Courter documents. Tr. 11,366

(Kelly).

K-530. -With respect to Courter.and Company,.the E&DCR problems

were identified in 1977 and Mr. Museler believed that they had reached a

. .. . - - - _ _ . - - -
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satisfactory status by early 1979. One audit in 1981 gave some cause for

further concern. Tr. 11,373-74 (Museler).

K-531. The August 20, 1979 Quarterly Report to Management, a part

of SC Exhibit 63, states that in Field Audit 970, dated June 1979, the

control of E&DCRs at the site, which had been identified as unsatisfactory

in earlier audit reports, was now considered generally satisfactory,

except that Courter and Company control of E&DCRs affecting specifica-

tions still was only 91 percent effective. See SC Ex. 63. Mr. Gerecke

stated that he believes that the Courter program was effective, but only

91 percent effective. Tr. 11,275 (Gerecke). As of August 1979, LILCO

considered the Courter control of E&DCRs affecting specifications as

unsatisfactory from a management or QA standpoint. It was not unsatis-"

factory in LILCO's opinion, in the sense of the impact that this lack of
'

control had on the integrity of the design or the safety of the plant.

Tr. 11,377 (Gerecke). Mr. Kelly stated that in Field Audit 970, which

was reported upon in the August 1979 report, only a few specifications

were.actually looked at, and accordingly,.the 91 percent effective number

may be misleading. Tr. 11,377-78 (Kelly).

K-532. The LILCO quarterly reports to management do not discuss

all auditr, that have taken place during the previous. quarter. Rather,

a report generally only discusses those audit findings that are of such

. significance so as to warrant management attention. Tr. 11,378

(Gerecke). In August 1979, the E&DCR problem had been reported in

several consecutive quarterly reports to management. Since these E&DCR

_-. - - - - . _ - - - - - _ _ _ . .-
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audit findings were not totally closed out from the quality assurance

standpoint, it was felt appropriate to note their continuing status.

Tr. 11,378-79 (Gerecke). The quarterly reports were given to upper

management because they contain data that the QA Department feels

management should know. Mr. Museler thinks the important aspect of the

August 20, 1979 report is that, in the judgment of the QA Department, the

problem was being addressed and satisfactorily solved. Thus, it was a

problem that they wanted management to know about, but Mr. Museler thinks

it is important to know that the problem was under control. Tr. 11,379-80

(Museler).
:

K-533. The LILCO quarterly reports to management are information-

type / overview reports to keep management apprised of the overall status

of the audit program. Tr. 11,426 (Gerecke). At the end of each quarter,

the division managers initially look at all the audits that have been

performed and make a recommendation to the QA Department manager of those

audit findings that should be brought to management's attention.

Mr. Gerecke then reviews them and will discuss ~them as necessary.and then

a final report to management will be prepared. Tr. 11,426-27 (Gerecke).

K- 534. Courter and Company had its own QA personnel starting in

January 1978. Accordingly, SWEC reviewed Courter's work on a surveil-

lance inspection and in process inspection basis. SWEC did a 100 percent

documentatien review of all E&DCRs, drawings and specifications to which

the work was intended to comply. Tr. 11,399-400 (Arrington).

.
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K-535. Courter first began work on the Shoreham project in early

1975. The bulk of its work began in late 1975 and early 1976 and has

continued uninterrupted to the present. Tr. 11,428-29 (Museler).

K-536. On January 1, 1978, Courter assumed the first line QA

responsibilities and Code responsibilities for the direction of the ASME

piping on the site. Prior to that time, the overall responsibility had

always been with SWEC. Subsequent to this date, the installation Code

responsibility was Courter's and the final overall Code responsibility

remained with SWEC. Thus, there was a change in the first line QA and

installation Code responsibilities as of January 1,1978. Tr. 11,429-30

(Museler). While there was a concern with E&OCRs, LILCO had satisfied

itself that there was no problem with the actual installation.

Tr. 11,430-32 (Museler). The ASME qualification process. included a look

at the Courter E&DCR program; the program was found to be satisfactory.

Tr. 11,436 (Arrington).

,

K-537. In EA Audit 19, Item 2.B.5, dated December 1976, it is

reported'that one of the responsible engineers did not maintain a file of!.
|

E&DCRs which applied to specifications under his control. SC Ex. 51,

Attachment 19. The E&DCRs were not in the required specification file,
t

but the E&DCR change record of the master log was current for that
' particular specification at that particular time. Tr. 10,993 (Eifert).

The requirement to have the E&DCR filed with the specification was an

independent requirement separate from maintenance of the change record or

change'1og. .Tr. 10,999-11,000 (Eifert).

.
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K-538. EA Audit 21, Observation 011, Item 1, dated May 20, 1977,

identifies a need to revise project procedures to provide for maintaining

a change record for E&DCRs which affected manufacturer's drawings.

Tr. 11,005 (Eifert); SC Ex. 51, Attachment 21.

K-539. In EA Audit 22, Observation 017, Item 2, dated August 19,

1977, the auditor noted that some specification changes affected by

E&DCRs were not listed in the change records against the affected docu-

ments. SC Ex. 51, Attachment 22. The auditor selected 25 specification

changes in E&DCRs to determine if they were listed on the change record

and identified that four out of the 25 had not been identified in this'

mid-1977 audit. Tr. 11,006 (Eifert). This was one of the audit observa-

tions which ultimately led to maintenance of the change record being

transferred to the site. Tr. 11,007 (Eifert).

K-540. EA Audit 23, Observation 041, item 2, dated December 28,

1977, indicates that seven of 43 drawing and specification changes in

E&DCRs were found to be incorrectly listed or not listed in the change

record against the affected document. See SC Ex. 51, Attachment 23;

Tr. 11,023 (Eifert). As corrective action, the project reviewed the cur-

rent practice to update the then existing change records. As preventive

action, the project advised the EA Division that they were developing a

revised mechanism for tracking E&DCRs through the site engineering office.

Tr. 11,024 (Eifert).

L
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K-541. In FQC Audit 19, Observation D.1, dating from August 1976,

15 specifications and 15 drawings were checked to determine whether asso-

ciated E&DCRs were either listed on or attached to the affected documents.

It was determined that four E&DCRs were missing or not listed on the

applicable document and that two specification E&DCRs were misfiled. All

of these discrepancies were found in the turbine trailer, except one which

was missing from the reacto'r trailer files. SC Ex. 56, Attachment 19.

Mr. Baldwin agrees that this observation involves four E&DCRs which were

missing or were not listed on the applicable document. Tr. 11,026

(Bal dwi.i) . This was a posting problem, with one e<ception, the E&DCRs

were found and filed in the work area. Tr. 13,591-92 (Baldwin).

K-542. FQC Audit 25, Observation D.2, dating from April 1978, notes

that out of a sample of approximately 200 drawing record cards, some

document record cards were not up to date and listed E&DCRs that had been
,

incorporated in the latest revisions of numerous drawings. Further, some

document record cards were not up to date in that they did not, in all

cases, reference the applicable E&DCRs which were outstanding. SC Ex. 56,

Attachment 25. The document record cards are utilized by contractors to

record the E&DCR distribution which is made. Tr. 11,049 (Museler). This

audit observation indicates that there were some inaccuracies in document

record cards, but it does not indicate that the E&DCRs were not at the

right locations. Tr. 11,051, 13,537-38 (Baldwin). This observation also

indicates that the document record cards were not up to date. Tr. 11,051

(Baldwin). Mr. Museler agrees that the audit observation is correct. He

does not bclieve, however, that it is significant in terms of the E&DCR

_ . . _ _ _ _ _
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process in the instance where the record cards did not reflect that E&DCRs

had already been incorporated into the revised document. Tr. 11,052,

11,054 (Museler). Mr. Museler agrees that the second part of the observa-

tion, where the document record cards failed to reference applicable E&DCRs

which were outstanding, is not without meaning. Tr. 11,054 (Museler).

K-543. In EA Audit 23, Observation 041, dated December 28, 197.7,

the auditor found that one specification had 12 outstanding E&DCRs that

were approved prior to issuance of Addendum 2 of the specification. All

the outstanding E&DCRs, at the time of the amendment, had not been incor-

porated as required by procedures. SC Ex. 51, Attachment 23. Earlier

that year, the project had revised incorporation guidelines. A guideline

was included that revised incorporation guidelines. A guideline was

included that indicated that the outstanding E&DCRs to be incorporated

should be incorporated at the time of a specification addendum. Prior to

that time, the existing guidance was not specific regarding when E&DCRs

should be incorporated. This audit observation indicated a revision or

an addendum to a specification without incorporating all the E&DCRs out-

standing at that point in time. In response to this situation, the

project took action to ensure that all people were aware of the revised

project requirement for incorporation of E&DCRs and that they were

implementing that requirement. Tr. 11,140-41 (Eifert).

K-544. New guidelines to track the incorporation of E&DCRs were

established in the spring of 1982. Tr. 11,143 (Eifert). Prior to this
i

! new tracking device, the master E&DCR log was utilized as a means of

__
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tracking outstanding E&DCRs. Tr. 11,144 (Museler). Increasing frequency

of issuance of E&DCRs in the later years of the Shoreham project has made

it difficult to revise and update various documents. The process of
,

updating a drawing or specification is a more lengthy process than just

issuing an E&DCR. Tr. 11,137-48 (Museler).

K-545. Prior to EA' Audit 23, specifications were to be revised when

more than ten E&DCRs were outstanding or every 12 months if more than

three E&DCRs has been issued. They also were to be revised at the

completion of work. However, with the large number of E&DCRs being

issued, it was determined not to be practical or desirable to continue

that guideline. Tr. 11,148-49 (Eifert).

K-546. FQC Audit 33, Observations B3 and F1, dated March 31, 1980,

constitutes a situation where an E&DCR had an error in it. The E&DCR

then was to be, incorporated into a revision cf a drawing. It was not

incorporated correctly into the drawing revision, resulting in the

welding detail on a pipe hanger differing from the condition which was

required by the E&DCR. It turned out that the actual as-welded condition

was correct, but that was due to the fact that the E&DCR, in the first-

place,_ had an error in it. The final FQC inspection had taken place, and

the inspector had failed to identify the inconsistency between the as-

built condition and what was called for by the E&DCR. The error which

was missed by the inspector was subsequently picked up by the auditor.

Tr. 11,171-76, 13,633 (Arrington, Baldwin, Museler).

.
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K-547. In FQC Audit 23, dated September 5, 1977, the auditor found

that over 25 percent of the E&DCRs which were reviewed during the audit

did not comply with the procedural requirement of either being listed on

or attached to the affected document. Of the 144 E&DCRs which were

examined, 38 had not been listed on or attached to the affected document.

The auditor felt that the distribution and control of E&DCRs at the job

site was suspect. SC Ex. 56, Attachment 23, at 2, paragraph 3.1.1.A and

Item D.2. This audit occurred in the autumn of 1977, and Mr. Baldwin

had no reason to disagree with the auditor's remarks. Tr. 11,272-73

(Baldwin). Part of the problem was also that some of the E&DCRs were not

being correctly distributed. It appears that this situation involved

both procedures and specifications. Tr. 11,276 (Arrington).

K-548. In EA Audit 23, dated December 28, 1977, it is noted that

seven of 40 sampled E&DCRs which revise other E&DCRs did not contain a

cross reference to the revised E&DCR. SC Ex. 51, Attachment 23,

Observation 041, Item 8.*

K-549. In FQC Audit 33, dated March 31, 1980, it is noted that a

review of the FQC structural steel inspection revealed that many E&DCRs

had not been noted on the affected drawings. The E&DCRs were present in

the file folders. SC Ex. S6, Attachment 33, B.1. Thus, the E&DCRs were

not posted on the drawing. Tr. 11,282 (Baldwin). It was a requirement

at that point in time, in March 1980, that the E&DCR number actually be

noted on the affected drawing. Tr. 11,282 (Baldwin).

- _ _ _ _ _ _ _ _ _ _ _ _ _
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K-550. In reference to FQC Audit 23, the LILC0 witnesses agreed

that the timely distribution of documents is important to the document

control process. SC Ex. 56, FQC Audit 23, at 2; Tr. 11,285-86 (Baldwin).

Contrary to procedural requirements, some E&DCRs are not being

distributed. Instead, a weekly summary is issued to all holders of

controlled documents. Also, FQC Audit 23 revealed that E&DCRs are not

always being listed nor are copies attached to affected documents. Of

the 144 E&DCRs examined, 38 had not been so handled. SC Ex. 56, FQC

Audit 23.

K-551. In EA Audit 15, dated November 1975, the auditor reported

that the project was not distributing E&DCR change records on a weekly
.

basis or with the minimum distribution required by EAP 6.3. SC Ex. 51,

Attachment 15. The project was distributing documents, or the change

record, on a monthly basis, rather than on a weekly basis. Subsequently,

the requirement was changed so that the distribution of change records

could be made on a monthly basis. Tr. 11,289-90 (Eifert); Tr. 13,625-26

(Baldwin). However, prior to the change in procedure, the EAP required a

weekly distribution; this requirement was not being met. Tr. 11,290

| (Eifert).

K-552. Mr. Arrington agreed that in FQC Audit 38, dated June 1981,

,

there were some Courter problems with logging of E&DCRs. Tr. 11,366
i

(Arrington). In FQC Audit 38, dating from May and June 1981, the E&DCRs,

|

| were in file cabinets in boxes in the area where they were supposed to

(
!

f
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be. However, they were not filed in accordance with the procedural

requirements. Tr. 11,367 (Baldwin).

!

v). I&E Reports Concerning E&DCRs

K-553. In SC Ex. 106, I&E Report 76-06, dated June 22, 1976, the

auditor noted that in Field Audit 322, dated November 6, 1975, LILCO had

identified that the constructor was not filing E&DCRs with the applicable

specifications and procedures as was required by site procedures. A

follow-up audit was then performed by the licensee and documented in Field

Audit 399, dated April 27, 1976. The same problem was again identified.

The failure of the constructor to effect corrective action was

contrary to the requirement that nonconformances be identified and

corrective action be taken to preclude repetition. This item was cited

as being contrary to Criterion 16 of Appendix B. SC Ex. 106, Appendix A;

Tr. 16,755 (Narrow). This item subsequently was closed out in I&E

Inspection Report 76-12. I&E subsequently noted no violation concerning

control of E&DCRs in 1977. SC Ex. 898, Attachment 5; See Tr. 16,756

(Narrow). The staff witnesses do not recall ever reviewing Field Audit

602 or 654. The same is true with respect to Field Audit 708.

Tr. 16,757-58 (Higgins).

K-554. In I&E Report 76-06, I&E cited LILCO for failure to initiate

proper corrective action for an E&DCR problem. This was identified

through I&E review of certain LILC0 field audits. However, the subject

_ - w
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of E&DCRs was closed out in I&E Report 76-12 and was never again cited

as a violation by I&E during the 1977-1979 period. Given Mr. Hubbard's

review of E&DCR audits which occurred in the 1977 time frame, he is

concerned that I&E did not continue to focus on this subject matter.

Tr. 16,143-44 (Hubbard). Mr. Hubbard concluded that although the Staff

initially identified the problem, they closed out the corrective action

prematurely. Tr. 16,157 (Hubbard).

K-555. Mr. Narrow, as NRC inspector, routinely reviewed E&DCRs.

Tr. 16,309 (Narrow). During all of his years at Shoreham, however,

Mr. Narrow has looked at approximately 100-200 E&DCRs. He regularly

reviewed E&DCRs although the number of E&DCRs considered was small.

Tr. 16,304 (Narrow). Mr. Narrow's inspection of E&DCRs was primar'ly to

see that the engineering decisions that were made had been revieweu and

approved by someone in engineering. Mr. Narrow did not review engineering

calculations or the input that went into the E&DCRs. However, he reviewed

the results of the calculations to determine whether they appeared to be

acceptable. This was just a matter of engineering judgment. Similarly,

I Mr. Narrow's review of E&DCRs'in general would have been a judgmental

review instead of a close technical review. Tr. 16,310-11 (Narrow).

K-556. In the CAT _ inspection, the inspector noted that the E&DCR

system was being used for documenting interpretation of design require-

ments and site project technical communications. This practice led to a

| large number of E&DCRs. In addition, many E&DCRs themselves had been
!-

! revised, modified or augmented. Finally, some E&DCRs were classified as
|
|

. .. - -- . - .
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generic and thus were comprehensive primary design documents used over a

long period of time. The E&DCR system was primarily intended to be a

change control system. Its scope had been expanded, however, so that it

became a cumbersome system. SC Ex. 898, at 4-41. Clear, concise and

timely dissemination of technical and design information is essential for

effective and error-free execution of engineered construction. The E&DCR

system, as implemented at Shoreham, lacked timely drawing revision and

thus did not provide for such clear, concise and timely dissemination.

The NRC Staff considered this a weak area in the licensee's management

control program. SC Ex. 89B, at 4-41, 4-42.
4

K-557. The Staff witnesses believe that the E&DCR concerns

described in the CAT inspection were primarily a matter for engineering

resolution. However, they agree that it is an area that QA/QC should

consider. Tr. 16,374-76 (Higgins). See also Section 10.C., CAT Inspec-

tion, below,

K-558. In I&E Inspection Report 82-26, Suffolk County Exhibit 91,

the Staff cited LILCO for a violation of Criterion 6. This was a

violation because a revision to the drawings issued in 1981 indicated

that a particular E&DCR had been incorporated when, in fact, the wiring

changas of the E&DCR were not incorporated into the drawings. The

Shoreham FSAR, 10 C.F.R. Part 50, Appendix B, Criterion 6 and the LILCO

Engineering QA Manual all require that measures be establisned to control

the issuance of drawings, including the prompt incorporation of changes

and a review for adequacy before release. SC Ex. 91, Appendix A.
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K-559. Mr. Higgins indicated that the 82-26 problem was not directly

related to the weaknesses in E&DCRs identified in the CAT inspection.

Tr. 16,376-77 (Higgins). The situation in 82-26 was an instance where

LILCO did not incorporate an E&DCR when it thought it had, while the

weakness in the CAT inspection relates to the large backlog of E&DCRs

that were not being promptly incorporated. Tr. 16,378 (Higgins). The

! matters, however, are not totally unrelated items. The CAT inspection

expressed concern that the program for timely incorporation of E&DCRs was

not as good as it should have been. The timely incorporation of E&DCRs

is important because, without incorportion, use of a drawing is made more

difficult; also, errors in the revision of the drawing are more likely

since a large number of E&DCRs eventually has to be incorporated. In

82-26, the reason for the error apparently was an oversight; the error

was not due to the fact that there was a large number of E&DCRs outstanding

against the drawing. Tr. 16,379-80 (Higgins). The concern in 82-26 was

that, even though the index indicated that the E&DCR was incorporated,

someone using the drawing might think it was accurate and rely upon it.

|
In fact, however, the drawing would not be accurate because it did not

include the E&DCR. Tr. 16,380 (Higgins). The concern in the CAT inspec-
,

|
| tion was also that the failure to have prompt incorporation of E&DCRs

j might lead to errors as well. Tr. 16,380-81 (Higgins).
1
!

K-560. The violation cited in I&E Inspection Report 82-26 relates

to the proper control of design documents. The Staff does not consider

this a design control problem. Mr. Higgins agrees, however, that the

82-26 deficiency relates to the adequacy of the design document.
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Tr. 16,381-84 (Higgins). Mr. Higgins considers items to be design con-

trol problems only if there were hardware problems in terms of improper

design or lack of accordance with the design basis. Tr. 16,384-85

(Higgins).

K-561. In I&E Inspection Report 82-26, there was also a problem

with the master E&DCR log. When a revision to a drawing is made, and

E&DCRs against the drawing are incorporated, that would be indicated on

the drawing and in the index or master E&DCR log. The master E&DCE log

in this instance showed that it had been incorporated when, in fact, it

had not been. Tr. 16,390-91 (Higgins). The master E&DCR log, dated

August 27, 1982, indicated that the E&DCR has been incorporated intoa

Revision C of the particular drawings in question. SC Ex. 91, at 9.

K-562. From I&E's standpoint, there were no recurrent violations at

Shoreham in the E&DCR area. LILCO may have had more than one finding in

LILCO's internal audits in this area, but I&E is of the opinion that

LILCO's program was addressing that, and therefore I&E did not find addi-

tional violations of a recurrent nature. However, Mr. Higgins is not-

in a position to make a judgment on whether LILCO's corrective actions

concerning control of E&DCRs were adequately prompt. Tr. 16,762-63

(Higgins).

K-563. Mr. Narrow had not been aware during the 1977 time frame

that LILCO had found or reached the conclusion that the preparation,

_____ . - - - _ - - _ _ _ _ _ _ .-. _.
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issuance and control of E&DCRs effecting specifications, procedures and

drawings was considered unsatisfactory. Tr. 16,766 (Narrow).

K-564. Mr. Higgins and Mr. Narrow testified that they were not

previously aware of the conclusions relating to E&DCR control contained

in LILC0 Field Audits 602 and 654. If they had been aware in the 1977

time frame, the violation of 76-06 which had been closed in 76-12 would

not have been re-opened because they would have had the opinion that

LILCO was effectively following up on the audit findings which has been

identified. Tr. 16,771 (Higgins, Narrow).

K-565. In I&E Inspection Report 76-06, the Staff also identified a

design control violation: there were four E&DCRs which had been issued

concerning safety-related items which had not been reviewed by the quality

assurance organization as required by LILCO procedure. Staff Ex. 8, at

24; SC Ex. 106, Appendix A, at 2; Tr. 16,913 (Narrow).

K-566. In I&E Report 80-14, vent lines and valves had been installed

without a specific authorizing E&DCR. There was a generic E&DCR, but not

a specific one, which had been issued covering the particular activity.

Accordingly, a necessary process of the design change, the issuance of the

E&DCR, had not taken place. Staff Ex. 8, at 24; Tr. 16,914 (Higgins).

There had been no prior QA approval of the particular installations of vent

and drain lines, which was why the violation was written. Tr. 16,917-18

(Higgins).'



-1084-

K-567. In I&E Inspection Report 81-22, Suffolk County Exhibit 104,

at 7, the inspector noted that E&DCRs and drawing updates were not being

distributed in a controlled manner to the startup engineers who were

responsible for implementing design changes and for incorporating those

changes into the testing program. The inspector also noted that the

procedures that were in place did not fully detail methods to ensure

and document that each design change, issued after startup jurisdiction

took over, is incorporated into the plant and into the test program.

Particular areas which were noted are as follows:

[D]ocumentation of actions for an E&DCR issued when
a drawing change does not result; documentation of
action for E&DCRs and drawing changes for other than
electrical drawings; actions to be taken and resulting
documentation when changes occur after the preopera-
tional test has been released for performance.

LILCO did not have a system set up whereby the startup engineer would

have to signify receipt for an E&DCR or provide any type of record that

he had gotten it and taken the required actions. LILCO had some dis-

tribution controls, but Mr. Higgins did not feel they were adequate,

particularly in view of other problems which he had identified.

Tr. 16,977-78 (Higgins); SC Ex. 104, at 7. Mr. Higgins thought that

there needed to be improvements in the controlled distribution of E&DCRs.

Tr. 16,979 (Higgins).

.- _ _ _ _ _ _ _ _
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vi). E&0CR Verification

K-568. The E&DCR implementation verification program was started

in July 1976. LILCO Ex. 21, at 179. The purpose of the program was to

provide additional assurance that all E&DCRs were properly implemented.

Tr. 11,438 (Museler). There was no particular event which caused the

program to be started at that time. However, Mr. Museler recalls that

this was about the time that the startup organization was beginning to

get geared up, and SWEC encountered an E&DCR implementation problem on

another project. That problem caused some heightened concern.

Tr. 11,438-39 (Museler).

K-569. Through October 4, 1982, there were 69,946 E&DCRs on the

Shoreham project. For particular years, the numbers have been as follows:

1976, 3322; 1977, 4812; 1978, 6518; 1979, 9373; 1980, 11,433; 1981,

11,260; and 1982, as of the time of hearing, 8423. Tr. 11,010 (Kelly).

See also Tr. 10,861 (Museler). There are three phases in the E&DCR veri-

fication program: the period prior to July 15, 1976, which is Phase 1;

Phase 2, which is from July 1976 through August 5, 1977; and Phase 3

which is the rest. In Phase'1, up to July 15, 1976, a total of 4331

E&DCRs had been issued, of which 1445 required verification. Thirteen

hundred sixty-six (1366) had already been verified, leaving 79 more to be

verified. In Phase 2, July 15, 1976, through August 5, 1977, a total of

5832 E&DCRs were issued. . Nineteen hundred sixty-one (1961) required

verification, and 1956 had been verified as of October 2. During Phase 3,

the time period August 5, 1977 to October 4, 1982, 59,783 E&DCRs had

_. . . ._
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been issued, of which 4480 required verification and 3720 had been veri-

fied. Thus a total of 69,946 E&DCRs had been issued with 7886 requiring

} verification. Tr. 12,030-32 (Arrington); LILCO Ex. 22.

K-570. Not all of the 69,946 E&DCRs required physical work, but a

large number did. Tr. 13,563 (Museler).

K-571. The E&DCR verification program was not part of the Appendix B

QA program. The E&DCR verification program is adiinistered by the UNICO

construction organization. The inspections are performed by UNICO per-4

sonnel. In some cases, QA personnel will perform inspections. The QA
'

personnel are involved only with those items that involve nondestructive

testing. Tr. 11,440-41 (Museler).

K-572. All E&DCRs that affect startup or operation of the plant,

or that reo;1re nondestructive testing, are included in the program.

Mechanical, electrical and piping changes that affect the function of a

system must also be verified under the program. LILCO Ex. 21, at 180.

The verification of a pipe support would not be covered by the E&DCR

verification program. However, a change.in the rechanical logic of the

system or a change in the piping, for instance the additior of a bypass

path around a pump _or the addition of a valve, would direc.tly affect the

functioning of the system and would be included in the program.

Tr.11,441-42 (Museler).

- - - . - _ - _
_ _ _ _ _ __ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ _ _
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I
vii). Effectiveness of Program

K-573. The quality assurance program and the procedures used by :

i *

LILCO and'its agents in these audits and inspections indicate that these
!

,, types of difficulties were and are being captured by the program. Thus,
!

the program is effective and there has been no breakdown. Tr. 10,956-58

'

(Baldwin), 16,374-76 (Higgins); see Tr. 16,730 (Higgins). LILCO's and
'

Stone & Webster's audit programs identified these conditions, appropriate

i management attention was given, and extensive corrective action was

' implemented. Tr. 11,029, 11,274 (Baldwin).-

;.

{ b). Additional Uses and Clarifications
.

I 1

K-574. With regard to LILCO Exhibit 28, at 2 (Additional Uses and j

' Clarifications, Category 3), the observations primarily resulted from

:
i using the E&DCR system to document or control certain unique situations

that previously has not been procedurally addressed. These observations
.

generally reflected two situations: (1) the use of an E&DCR to control

j an aspect of the design process that the written procedures did not -
;

anticipate, and (2) instances that required a clarification of E&DCR

procedures. Tr. 13,602-03.(Baldwin).

i

For example,' Site Engineering Office (SEO) Audit 12, Number 1.4.6

involved a unique use of E&DCRs to document changes to manufacturers'

instruction manuals. Tr. 13,602 (Baldwin). Prior to the audit, the

Stone & Webster Engineering Project had identified this situation to the

*
-_.
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Engineering Assurance Division and had requested authorization to use

E&DCRs for this purpose. After the audit, this authorization was granted

and a project procedure was issued, implementing the authorization.

Tr. 13,602 (Baldwin). This use of E&DCRs has proved to be an effective

part of the design control program. Tr. 11,209-10, 11,213 (Eifert).

K-575. Had the conditions in the observations in this category gone

undetected, they would have had no adve*se effect on the integrity of the

design or construction of the plant. In fact, the practices observed in

EQ 13 C.1, FA 40 A/0 158, SEO 12 Number 146, and EA 21 008, Item 1

enhanced the E&DCR program and were later incorporated into the approved

procedures for these types of conditions and items. Tr. 13,606-07
'

(Baldwin), 13,607-08 (Eifert).

K-576. In EA 40 A/0 158, the auditor observed that the E&DCR was

listed as a change to a Stone & Webster drawing that did not exist. The

original drawing was a General Electric drawing, but the responsibility

for the design had been transferred from General Electric to Stone &

Webster. Work needed to proceed and the Stone & Webster drawing would

not be available until a later date. The E&DCR, therefore, was used to

transmit to the field information necessary for construction to proceed

with a modification to a pipe support attachment to the reactor head sup-

port structure. The engineers took out a Stone & Webster drawing number

and identified the E&DCR as a change to that drawing as a mechanism to

track the E&DCR. Tr. 11,163-65 (Eifert). The E&DCR system required

identification of the document being changed (e.g., a Stone & Webster
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drawing number) in order to be accepted and tracked through the system.

Tr. 11,168-69 (Eifert, Museler). The E&DCR was processed and the design
' fully reviewed and approved by appropriate engineering personnel,

including a professional engineer. See Tr. 11,167 (Eifert). The Stone &

Webster drawing was issued later; it referred to the General Electric

drawing to provide the design link. The E&DCR was incorporated into the

issued drawing to resolve the condition. The observation was issued to

assure that the documentation link between the General Electric and Stone

& Webster drawings was provided. This use of the E&DCR was a unique,

unusual circumstance. Tr. 11,165 (Eifert).,

K-577. EA 23 041, Item 10 identified two E&DCRs that were written

to document changes to elementary diagrams (ESKs) and logic diagrams

(LSKs). The procedures did not allow the E&DCR system to be used for

these particular types of drawings because these drawings were not gen-

erally used in construction. Tr. 11,202-04 (Eifert, Museler). This

condition had no relationship to the design control or safety of the

plant. The E&DCRs were reviewed and approved by the proper personnel and

the control system for E&DCRs was used. The design control system would

have ensured that these E&DCRs were incorporated in the proper drawings;

; anyone who was going to use those drawings would know that the E&DCRs

existed. This deviation from the procedure did not impair the safety of

the plant. Tr. 11,204 (Museler).

K-578. The observation in EA 13, Item C.1 indicates that E&DCRs

were being used to change manufacturers' drawings. The auditor had

__
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discussed the situation with the Procedures and Methods Group of Engi-

neering Assurance to ensure that this practice did not violate design

control policy. Tr. 11,195-97 (Eifert). The appropriate review and

! approvals of the changes were being obtained. This practice, however,

although not specifically restricted by procedure, was not specifically

1
; addressed. The normal process to change a manufacturer's drawing was for
1

f the engineer to communicate directly with the supplier. The supplier

would process the change within his own system, then resubmit the revised

drawing to Stone & Webster. It became evident in 1974-75 that situations

would arise that would require a faster method of changing supplier draw-

'

ings in order to support the field construction schedule. As a result of
!

this audit, Project Engineering issued a project instruction to document

specifically the control and review process for such E&DCRs. These E&DCRs

were reviewed and documented properly in accordance with the engineering

assurance procedure; the field work was performed and controlled properly.

Tr. 11,975-98 (Eifert).

i

K-579. EA 21 008, Item 1 was written against the Engineering

Assurance Procedural Group, indicating they had not developed specific

guidance in the corporate standard procedures (EAPs) on how to address

the issue-of changes to manufacturers' drawings. Tr. 11,199 (Eifert).

Specific project instructions and procedures were in effcct at the time

of the audit to cover this situation. Tr. 11,200 (Eifert). The-Stone &

Webster Engineering Project identified the need and took action to estab-

lish clear guidance on the use of E&DCRs for changes to manufacturers'

documents in the corporate standard procedures. The observation was the
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|

-mechanism to provide input from the audit program to the corporate stand-
' ard procedural system to determine what, if any, changes should be made

to corporate standard design control procedures. This instance shows the

audit program' functioning usefully by providing feedback to upgrade the
>

| Stone & Webster standard design control procedures. Tr. 11,201-02'

(Eifert). As a result of these observations, the EAPs were reviewed and

revised to include specific guidance on changes to manufacturer documents.

Tr. 11,199 (Ei fert).
,

K-580. The observations in this category were unique, were not
* -repeated and do not indicate any pattern of programmatic concern. The

g

practices observed did not violate established procedures, but instead,

. identified areas that had not been clearly addressed in the procedures.

g. - See Tr.-13,603 (Baldwin).

f

'~ K-581. Corrective and preventive action was taken in all cases. i

For example, in EA 13, Item C.1, Project Engineering issued a new project

' level proce' dure to control the use'of E&DCRs to change manufacturers'

drawings. Tr..11,197 (Eifert). In EA 21 008 . Item 1 the EAPs were
7

i

! changed and now contain specific' guidance on changes to manufacturers'
1

documents. Tr. 11,199 (Eiffert). EA 23 041, Item 10 involved an unusual
,

I'
and isolated circumstance where the E&DCRs~were issued against.the ESKs

p 'and LSKs. The E&DCRs were incorporat'ed into these drawings. Preventive.
~

~

- action included additional instruction to personnel on the.E&DCR pystem.
'

This'was effective since a followup audit indicated no further use of

E&DCRs'with respect to ESKs and LSKs was observed. Tr. 11,206 (Eifert).
- .

a
.
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c). Missing from Files

K-582. Three observations involved instances where the auditor

found E&DCRs or specifications that were missing from the files. LILCO

Ex. 28 (Category 4, at 2). As an example, FA 718 A/0 4.3 revealed that

out of a sample 259 E&DCRs, 35 were not filed with their respective

specifications or procedure >. Tr. 13,608 (Baldwin).

K-583. None of the audit observations relating to missing E&DCRs or

specifications had an effect on the integrity of the design or construc-

tion of the plant. Tr. 13,608 (Baldwin). If the person performing the

work did not have a copy of the E&DCR, he would be expected to request

the correct copy of the E&DCR. Tr. 13,609 (Baldwin). The person who was

to perform the work generally was the person who wrote the E&DCR, sinces

most E&DCRs involved requested field changes. Accordingly, that person

would know the E&DCR number as well as where to find it. Tr. 13,618

(Museler). In the unlikely event that the person performing the work

failed to request or check for the correct copy of the E&DCR, a correct

copy would be available to cognizant supervisory and inspection personnel

through a separate distribution, thereby assuring that the worker and

supervisor worked from a different distribution for document control.

Tr. 13,619, 13,621-23 (Museler). Finally, surveillance, checkout, "A"

release, as-built, in process and final inspections are some of the dif-

ferent layers of inspection at the construction site that would ensure

that the work was performed or corrected in accordance with the issued

E&DCR. Tr. 13,609 (Baldwin), 13,619-20 (Museler).

.. . _ _ . . _ _ _ _ _ . _ _ _ _ _ - - - _ _ _ _ _ _ _ -
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K-584. The probable reason that some documentation was missing from

the files while audits were being performed in those areas was that some-

one was using the document to perform work. Tr. 13,611 (Museler). None

of the areas covered by FAs 718 and 970 and EA 19 required sign-out cards.

Tr. 13,614-15 (Museler). Due to the many thousands of E&DCRs issued, a

judgment was made to control and maintain E&DCR files through logging and

posting rather than sign-out cards. Tr. 13,615 (Museler), 13,644 (Eifert).

K-585. The audits show that relatively few E&DCRs were missing and

that the process was effective in assuring quality of design and con-

struction even though it was not a perfect process. Tr. 13,620 (Museler).

I

K-586. The three observations relating to missing E&DCRs do not

constitute a pattern of programmatic significance. The two observations

dealing with field activities lack the frequency of occurrence necessary

to be considered significant. The other observation involved an engineer

who failed to maintain his desk file up to date; this single occurrence

was isolated and of no programmatic significance. The detailed procedure

that required desk files to be maintained up to date was later eliminated

because it was not necessary for ensuring use of the correct design docu-

ment. Tr.11,000-01 (Ei fert), 13,623-24 (Baldwin).

K-587. Though this category involved some concerns, there were

no significant conditions adverse to quality. Tr. 13,641 (Baldwin).

Appropriate and effective corrective action was nevertheless applied to

! all observations in the category by replacing all missing E&DCRs and

_
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updating'the files. The effectiveness of this action was verified during

subsequent audits. Tr. 13,509-10 (Baldwin). In addition, preventive

action included stricter surveillance by Field Quality Control within the

affected discipline and additional training for contractor personnel.

Tr. 13,610 (Baldwin).

K-588. None of the conditions relating to missing E&DCRs constitute

a violation of Appendix B. (Tr. 13,639 (Baldwin)); see Section C.4,

" Compliance with Appendix B," supra.

d). Timeliness

K-589. Three audits contained observations concerning the timeliness

of receipt of certain E&DCR documentation. LILCO Ex. 28 (Category 5, at

2); Tr. 13,623-26 (Baldwin).
.

K-590. The three observations as to timeliness involved concerns

with three different types of situations: (1) the timely distribution

of the site E&DCR master computer log to Stone & Webster in Boston for

cross-referencing; (2) the distribution of E&DCR change records to the

site on a monthly basis instead of weekly as required by the guidelines;

and-(3) the timely incorporation of E&DCRs into the parent document.

Tr. 13,625 (Baldwin).

K-591. The Shoreham project organization established various guide-

lines for incorporation of E&DCRs and distribution of E&DCR master logs,

__ _ __ __.
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and updated these guidelines as the number of E&DCRs increased during the

construction of the plant. Whether a particular document physically

incorporated all E&DCRs at a certain frequency, or whether change records

were distributed in a timely manner, the status of the design was always

known. The latest issue of the drawing and the E&DCR, both being con-

trolled documents, could always be identified, and they constituted the

. design in effect at any time. Tr. 11,145-46 (Museler), 13,625 (Baldwin).

The E&DCR system was apparently effective since the final as-built con-

dition of the plant reflects the correct design documents; no instances

were found that revealed a problem in the plant. Tr. 10,859 (Museler).

K-592. The primary quality consideration is that the plant be built

in accordance with design documents, that is, that the design changes in

the E&DCRs.are incorporated into the plant. Timing of receipt of E&DCR

logs or incorporation of E&DCRs into parent documents does not directly

affect the ultimate quality or safety of the plant. The quality

assurance concern is that the plant be built and inspected in accordance

with correct design documents; thus, timing of the document distribution

does not significantly relate to quality. Tr. 11,287-88 (Museler).

!

!- K-593. The concern with respect to the timeliness of transmittir g

E&DCR logs and incorporating E&DCRs into the parent document had no

adverse impact on the quality of the design or construction of the

; Shoreham plant. Had the items in the audit observations gone undetected,
|

they would not have affected the integrity or the safe construction of

the plant. Tr. 13,626-28 (Baldwin). From LILCO's perspective, the

i

i

i
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timely implementation of the E&DCR system may be significant from a job

management standpoint. The consequence is that field work may be delayed

or not completed in the preferred sequence. It is not significant from a

safety standpoint for a variety of reasons, including the fact that LILCO

and Stone & Webster procedures provided that work would be audited and

inspected in accordance with the latest design drawings and E&DCRs. See

Tr. 10,866 (Museler). LILCO and Stone & Webster quality inspection pro-

grams, construction inspection programs and the E&DCR Verification Pro-

gram indicated that these timing concerns did not result in any improper

installations in the field. Tr. 10,863-64 (Museler).

,

K-594. As a result of these observations, appropriate and effective

corrective actions were taken in each instance. In response to FA 654,

the site listing of field generated E&DCRs went to the Stone & Webster

Boston project for cross referencing. For EA 15, Stone & Webster engi-

neering, quality and construction concurred that distribution of E&DCR

change records could be changed from weekly to monthly without sacrificing

adequate document control; the procedure was changed accordingly. In

response to EA 23.041, number 4, Project Engineering specifically informed

all affected personnel of the requirements. The effectiveness of these,

corrective actions was verified by subsequent audits. Tr. 13,628-29

(Baldwin); see Tr. 11,289-90 (Eifert). Thus, the audits themselves has

assured the effectiveness of the E&DCR program.

_
_ -. ._ ___. _______ - _ _ _ _ . _ _ _ _
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e). Miscellaneous Construction and Engineering Items
,

,

|

K-595. Categories 6 and 7, in LILCO Exhibit 28, are entitled

" Miscellaneous Site and Miscellaneous Engineering." The observations in

these categories involve several random events, spread over time, which

occurred at both the construction site and within Stone & Webster's Boston

, organizations. These events include items such as a failure to cross-
|

| reference one E&DCR to another, E&DCR change records not being sent to
(

Procurement Quality Assurance, a resident engineer approving changes,

|

beyond his authority, a review of the status of the E&DCR implementation
! verification program and so forth. The only similarity among these events '

is that they relate to the E&DCR system. These random events do not con-

stitute a trend or a pattern of programmatic significance. Tr. 13,631-35

(Baldwin), 11,120-21 (Kelly, Museler), 11,207-08, 11,278, 11,280, 11,292-93

(Eifert).

K-596. The majority of these items were not problems. Tr. 13,632

(Baldwin), 11,120 (Kelly, Museler), 11,278 (Eifert). For example, EA 40

refers to the as-built drawing program contained in Project Procedure

No. 38. That procedure identifies certain drawings which will physically

incorporate the changes made by all outstanding E&DCRs relating to each
'

drawing. This procedure was issued in March 1982 and the audit was con-

ducted in April and May 1982. The audit disclosed, not surprisingly,

that the Project Engineering group was in the initial stages of imple-

[ menting the procedure; the procedure had not been implemented sufficiently

for the audit to draw adequate conclusions. Tr. 11,154-57 (Eifert).

|
|

i

.

, _, .&
- - . - --. - -y- ,.-
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Following discussions with people at the working level, the auditors had

questions whether some of the people understood the criteria for judging

whether to incorporate the E&DCR physically, because it was significant

to the understanding of the drawing, or whether to incorporate it by
'

reference. This situation was discussed at the post-audit conference

with the Project Engineer and his staff to ensure that they thoroughly

explained the new requirements to all persons under their supervision.

The auditors did not find any deviation from the requirements, since no

work had been performed. Tr. 11,156-57 (Eifert).

K-597. The conditions observed in these observations and recommenda-

tions had no effect on the integrity of the design or construction of the

plant. Tr. 11,172 (Arrington), 11,174 (Museler), 13,636 (Baldwin); see

Tr.11,207-08 (Eifert). In FQC 33, observation 3, for example, there was

an ambiguity between sheets 2 and 3 of the E&DCR. One sheet required

welding on bcch sides of the member and the other sheet called for weld-

ing on one side. Tr. 11,171 (Arrington). The inspector did not note the

difference between sheet 2 and sheet 3. The member was inspected in

accordance with the page that called for a weld on one side of the member.
f

Tr. 11,175-76 (Arrington). The second revision of the E&DCR clarified

that the member required a weld on only one side. Thus, the condition
!

[ inspected in the field conformed with the correct design. Tr. 11,174

(Museler), 11,175 (Arrington).
,

!

,

K-598. These miscellaneous events do not reflect any concerns of

programmatic or safety significance s_ince they are random. They have no

|

__.
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relationship to each other, they happened at different times, and they

involved several groups of individuals. Tr. 13,636-37 (Baldwin). Given

that 69,000 E&DCRs were issued, a few anomalies of this nature should be

expected. Tr. 13,637 (Baldwin).

K-599. In the case of each observation listed in Categories 6 and 7

of LILCO Exhibit 28, appropriate and effective corrective action was taken.

The effectiveness of the corrective action was verified by susequent audits

or by other means. Tr. 13,637-38 (Baldwin).

L

K-600. None of the observations or recommendations individually or

collectively, in LILCO Exhibit 28 csnstitutes a violation of Appendix B.

Tr. 13,639 (Baldwin).

?

6). Storage'

Background

K-601. 10 C.F.R. Part 50, Appendix B, Criterion XIII sets forth

basic requirements for storage, receiving and handling of materials and

equipment during the construction phase. ANSI N45.2.2, 1972, as endorsed

by Regulatory Guide 1.38, provides further guidance on storage, receiving

and handling. As stated in Appenaix 3B of the FSAR, Shoreham complies

with ANSI N45.2.2, 1972, with the exception of some items and procedures

which predated Regulatory Guide 1.38. Tr. 11,463-66 (Museler, Kelly).
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K-602. The basic purpose of the LILCO storage program is to provide

ccatrols to minimize the possibility of damage or lowering of quality due

to corrosion, contamination, deterioration or physical damage frcm the

time an item is stored upon receipt until it is removed from storage and

placed in its final location. After release from storage, the specific

requirements of the storage program may or may not continue to apply, but

activities are maintained to meet the same intent. Tr. 11,468-69, 11,474

(Kelly).

K-603. LILCO identified seven audit findings in the storage /

housekeeping area where, in its opinion, damage was sustained: FA 425,

Finding 4.4; FA 470, Finding 4.3; FQC 24, Finding D.5; FA 740, Findings

4.1 and 4.2; FA 1086, Finding 4.1; and FQC 20, Finding D.4. See

Tr. 13,752-53 (Kelly); LILCO Ex. 31, at 6-7. Mr. Kelly testified that

this damage would not have been prevented if the missing caps or covers

had been present. Rather, this damage was due to other causes.

Tr. 13,752 (Kelly). The damage in these cases was caused by things that

happened during the construction process, and it is not reasonable to

expect that there will not be some such damage. Tr. 13,754 (Museler).

The damage was not reported promptly because when a craftsman acciden-

tally damages something, he may be quite reluctant to report it.

Tr. 13,755 (Museler).

__. _ _ _ _ _ _ - - _ _ _ _
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a). LILCO Storage Surveillances

K-604. LILCO has storage-related surveillance programs for mech-

anical, electrical and instrumentation equipment. These programs are

described in LILC0's 3 refiled QA/QC Testimony. Tr. 10,840 (Kelly); LILCO

Ex. 21, at 175-76. These surveillances are hardware-oriented and con-

stitute a supplement to the regular storage program of inspections and

audits. Tr. 10,841-42 (Kelly).

K-605. Beginning in 1976, LILCO QA management decided to review the

major safety-related activities at Shoreham more frequently than just as

provided in the audit program. Accordingly, LILCO instituted a formal

surveillance program related to welding, mechanical, electrical and

instrumentation disciplines. A sample LILCO surveillance report form is

Attachment 42 to the LILCO Prefiled Testimony. There were about 725

welding and mechanical surveillances, and over 450 electrical and instru-

mentation surveillances. As a result, more than 9,000 attributes were

verified, with the program identifying about 160 unsatisfactory items.

LILCO Ex. 21, at 175-76. Thus, about 1.77 percent of all attributes were ,

found unsatisfactory. Tr. 12,457 (Kelly).

K-606. The LILCO witness testified that in the storage area, the

vast majority of the attributes verified during surveillances has been

determined to be acceptable. Tr. 10,8/.4 (Kelly). However, environmental

protection is the area in which attributes needing verification occur
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most frequently. This basically relates to equipment which has poly-

ethylene covers on it or other coverings that would protect it from con-

struction activities. Tr. 10,846-47 (Kelly). Mr. Kelly testified that

the number of unsatisfactory surveillances in that category is small in

comparison to the total number of reviews which are done. Such a number

of unsatisfactory surveillances is expected given the amount of construc-

tion activity at the site. Tr. 10,845-46 (Kelly).

K-607. In addition to storage of electrical, mechanical and instru-

mentational items, the LILC0 surveillance program also covers electrical

cable installation, electrical terminations, welding material control,

welding performance, pressure testing, welding procedures and welder

qualification. In the storage area relating to electrical, mechanical

and instrumentation items, 2,500 attributes were looked at. Of the 2,500

storage attributes, 108 unsatisfactory items were found. Fifty-two

unsatisfactory conditions were identified and verified in verifying the

other 7,000 attributes. Tr. 13,773-74 (Kelly).

K-608. Some of the surveillance categories are instrumentation,

mechanical equipment and electrical equipment in short term storage.

Tr. 12,458 (Kelly). SC Exhibit 73 is a summation of the surveillance

reports concerning instrumentation in short-term storage, mechanical

equipment in short-term storage and electrical equipment in e.hort-term
.

storage.

_
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K-609. In SC Exhibit 73, the environmental protection category

relates mostly to whether items were properly covered. Tr. 12,463

(Kelly). For all of the years covered, 1978-82, 6.67 percent of the

instances in which the environmental protection category was considered

for the instrumentation area, the situation was deemed unsatisfactory.

Tr. 12,463 (Kelly); SC Ex. 73, at 1-2. During the time period 1976-82,

7.2 percent of the instances in which the environmental protection

category was considered for mechanical equipment storage, the situation

was found to be unsatisfactory. Tr. 12,464 (Kelly); SC Ex. 73, at 4-6.

Electrical equipment in short-term storage was evaluated during the years

1977-82. The environmental protection category's attributes were found

to be unsatisfactory in 14.4 percent of the cases. Tr. 12,464 (Kelly);

SC Ex. 73, at 7-9. Mr. Kelly adds that this does not imply that there is

any damage or detriment to the equipment. Tr. 12,464-65 (Kelly). The

rate for unsatisfactory surveillances for the environmental protection

category was 9.85 percent for all years, for all storage surveillances.

Mr. Kelly does not believe that this is significant. 1r. 12,465 (Kelly).

K-610. In the instrumentational surveillance class, there is a

category for openings capped. A simil..a category does not appear for the

electrical and .sechanical inspections. The openings capped category was

evaluated for ael years of instrumentation in short-term storage. In

12.64 to 13.79 percent of the cases in which this attribute was examined,

i the attribute was deemed unsatisfactory. Tr. 12,465-66; SC Ex. 73, at 3.

i

|

.

.
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K-611. With respect to all storage surveillances, combining

electrical, mechanical and instrumentation, the following results were

achieved:

Percentage
of Attributes

Category Unsatisfactory

Environmental P-otection 9.85
Storage History Card 6.04
Dunnage 15.21
Internal Heaters 11.90
Visible Damage 4.71
Tubing Free from Damage 9.22
Identification 2.99
Openings Cap 12.64
Other 0.50

Total 4.33

SC Ex. 73, at 12-13.

K-612. A number of Stone & Webster and LILCO observations were

introduced which related to the implementation of the storage program.

Some were discussed in detail by the LILCO witnesses, while others were

admitted into evidence without specific discussion. The audits related

to the storage program fell into the four general categories, shown on

LILCO Exhibit 31: (1) storage history cards, (2) protection against

weather, (3) covers and caps for material and equipment and (4) environ-

mental protection. These categories were selected by the County. The

categories were further subdivided by the LILCO witnesses. The subgroups'

identified were very general characterizations of the observations.

. ____ - . _ . - -
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Although the observations in a subgroup were not related, they had some

similarity. Tr. 13,735-37 (Kelly).

K-613. The LILCO witnesses did not attach any significance relative

to the quality of Shoreham to the number of storage-related observations

in any group or subgroup of LILC0 Exhibit 31. The number of findings was

not excessive given the large number of components involved and the length

of construction time. The substance of the findings did not indicats

adverse effects on the hardware involved. Some damage was observed, but

it was attributable to normal construction occurrences and not storage

program failures. The number of findings, given the size of the plant

and the programs in place, was not excessive. Tr. 13,772-73 (Museler).

K-614. The LILCO Fleid Quality Assurance Division surveillance

program includes surveillance of storage. Of approximately 9500 attri-

butes examined by the surveillance program, 2500 attributes were in the

area of storage. Of these 2500, only 108 unsatisfactory conditions were

identified. Tr. 13,773-74 (Kelly).

K-615. None of the conditions in the observations in the storage

area, individually or collectively, constitutes a violation of Appendix

B. With respect to Criterion XIII, LILCO had measures established and in

place to control the handling, storage, shipping, cleaning and preserva-

tion of materials and equipment in accordance with work and inspection

instructions to prevent damage or deterioration. With respect to

Criterion XVI, LILCO had measures established and functioning to identify
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and correct promptly conditions adverse to cuality. There were no sign-

ificant conditions adverse to quality in the storage area. Nonetheless,

LILC0 attempted to determine causes and prevent recurrence. With respect

to Criterion XVIII, LILCO had in place a comprehensive audit program, in

addition to inspection and surveillance, to ensure compliance with all

aspects of the quality program related to storage. Tr. 13,775-76

(Kelly). NRC witness Narrow strongly disagreed with County testimony

that LILCO's audit program was not effectively implemented. He stated

that the LILCO field audit program, including the surveillance by LILCO,

is in fact one of the better field quality assurance audit programs he

has encountered during inspection of a number of plants. Tr. 17,186

(Narrow).

K-616. The NRC Staff identified equipment storage as one of four

areas that, over the construction period at Shoreham, had required some

increased management attention. Although a number of violations had been

cited by I&E in this area, the violations were not indicative of a

programmatic problem or a quality assurance / quality control breakdown.

Gallo g al., Staff Ex. 8, at 4-5, 12, 14-19.

K-617. The conditions encountered in the area of equipment storage

at Shoreham were quite similar to those at other construction sites.

With large quantities of equipment stored for long periods of time, it is

not surprising to identify some items of nonconformance in the storage

area. Shoreham was characterized by NRC witness Narrow as being neither

better nor worse than any of the other sites with which he was familiar.
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Tr. 17,320-21 (Narrow). Mr. Narrow, considering the NRC I&E program, the

LILCO testimony and his familiarity with the Shoreham site, concluded

that the observations made were what would normally be expected in an
,

Appendix B storage program audit. Tr. 17,325-26 (Narrow).

K-618. NRC witness Higgins identified several areas of the storage

program at Shoreham that he felt were particularly noteworthy. One such

area involved the practices of the startup organization when equipment is

opened for repair or rework during the startup phase. Excellent control

is maintained for equipment preservation and cleanliness, including full

documentation. Another area worthy of note is LILCO's practice of en-

closing installed equipment which has been turned over to startup. This

protects the equipment from construction activities and debris. A third

area Mr. Higgins mentioned was LILCO's frequent surveillance of elec-

trical penetrations to ensure maintenance of proper nitrogen pressure.

These practices are applied to nonsafety-related as well as safety-

related equipment. Tr. 17,318-20 (Higgins).

K-619. In I&E Report 79-16, the Staff cited LILCO for a violation

because, contrary to the requirements of ANSI standard N43.2.2, LILCO

failed to take actions to ensure compliance with the standard. The Staff

found that the LILCO commitment in the FSAR to this ANSI standard imple-

mented LILCO's program for compliance with Appendix B, Criterion 2.

Accordingly, when LILCO failed to comply with this ANSI standard, it

similarly failed to comply with the Appendix B requirement and the viola-

tion was cited. Staff Ex. 8, Attachment 2.a; Tr. 16,435-36 (Higgins).

I

.
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K-620. ANSI N45.2.2 states in part:

Levels and methods of storage necessary are defined
'

to minimize the possibility of damage or lowering of
quality due to corrosion, contamination, deterioration
or physical damage from the time an item is stored
upon receipt until the time the item is removed from
storage and placed in its final location. ANSI N45.2.2,
at 10-11.

Such protection is the basic purpose for LILCO's storage program under

the ANSI standard. To the extent practicable, LILCO attempts to assure

that cleanliness and good housekeeping practices are enforced at all

times. Tr. 11,469-70 (Kelly). ~

b). Storage History Cards

K-621. ANSI N45.2.2, at page 12, specifies that "[w]ritten records

shall be prepared that will include such pertinent information as storage

location, inspection results, protection, and personnel access." LILCO

has a program to comply with this storage record requirement. The stor-

age history cards are part of this program to comply. The purpose of the

storage history card is to document necessary preventive maintenance and

inspection activities that need to take place for an item. They also

provide for component identification, the component's location for pre-

ventive maintenance and the times when inspection activities are to be

performed. Tr. 11,472-73 (Kelly). In addition to specifying inspections

and possible preventive maintenance, the storage history cards may also

specify other. requirements. Such requirements may specify whether local

.
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heat i.as to be applied or whether covers have to be over the equipment.

The storage history cards are used by LILCO to ensure that storage and

preventive maintenance requirements are implemented. The storage history

card is one part of LILCO's overall program designed to comply with

Appendix B, Criterion 13. Tr. 11,494-95 (Museler).

K-622. LILCO maintained a central file of storage history cards and

required that they be updated to reflect current storage requirements and

conditions. Tr. 11,491-94 (Museler). LILCO procedures also required, in

some cases, that copies of the cards be attached to the equipment for

identification only; the information on these copies was not required to

be updated since the maintenance and inspection of the equipment was

handled based on the central file. Tr. 11,491-92, 11,589 (Museler). The

storage history card is but one part of the storage program documenta-

tion. It is not the only control mechanism of the program. Tr. 11,493-

94 (Museler). The same general storage procedures applied to safety-

related and nonsafety-related equipment. Tr.11,497-98 (Museler).

K-623. During the construction of Shoreham, there were in excess of

2500 storage history cards. Between 1500 and 1800 of these cards are

now active. Probably in excess of 500 of these cards are on components

that require some type of preventive maintenance within a month's period

of time. Such preventive maintenance might be a meggering check, oil

check or rotation of equipment. Tr. 11,514 (Baldwin).

L-
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K-624. Twenty-three observations selected by the County involved

storage history cards. See SC Ex. 65, LILCO Ex. 31, at 1-2; Tr. 13,735

(Kelly). The County cross-examined the LILCO witnesses regarding 21 of

these observations.

K-625. These audit observations fell into seven different areas of

general similarity. These areas were identified on LILCO Exhibit 31 as:

(1) missing /not issued, (2) form completion, (3) inspections, (4) pre-

ventive maintenance, (5) logging, (6) internal heaters and (7) Poly

covers. There were 3 to 5 observations in each area. LILCO Ex. 31, at

1-2; Tr. 13,737 (Kelly). There were no identifiable patterns of recur-

rence of problems regarding storage history cards. Tr. 11,495-98

(Museler).

K-626. The observations identified random discreponcles relating

to storage history cards. In some instances, directions on the cards

apparently were not followed. See, e A , Tr. 11,580-83 (Museler). For

example, some inspections were not performed on schedule; inspection

after the audit revealed that the equipment was in satisfactory condi-

tion. Tr. 11,498, 11,502-04, 11,542-43 (Museler). In some other

instances, some information on the storage history cards was not

accurate; in these instances, no equipment was damaged, and the remedy

generally was simply to change the information on the card. Tr. 11,505,

11,566-67 (Museler), 11,597, 13,739 (Kelly). In other instances, copies

of the cards were not attached to the stored equipment; nevertheless, the

equipment was in the proper storage environment and receiving the proper

J



-1111-

inspections and maintenance. Tr. 11,587-88, 11,591-93 ( Arri ngton) .

There were other minor discrepancies. See Tr. 11,506-10, 11,512-13,

11,523-24, 11,567, 13,739-41 (Baldwin, Arrington, Museler, Kelly).

K-627. In some instances, the observation itself was in error. One

observation, for example, indicated that copies of storage history cards

were not attached to certain equipment. Investigation confirmed that the

cards were properly attached underneath poly covers. Tr. 11,588-90

(Kelly, Museler); see also Tr. 11,578-80 (Baldwin, Arrington).

K-628. Concerning the storage history card problems reported in

the field audits and FQC audits, LILCO testified that corrective action

had been taken. Such corrective action included completion of the

storage history cards, performance of investigations of suspected damage

and performing tests. Tr. 13,737-38 (Museler).

K-629. FA 238, Finding 4.3, noted that a pump motor was not meg-

gered at the frequency specified by the specification. In fact, it was

being meggered at the frequency specified by the manufacturer's manual.

The storage history card was changed to reflect the manufacturer's

requirements. The item was meggered and it was satisfactory. There was

no damage to the item, nor could there have been damage as a result of

this situation. Tr. 13,739 (Kelly).

K-630. All motors are meggered before they are released to the

field for installation. They are meggered again at the time of final
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!

construction completion before cables are terminated to them. In many

cases, this last step must be witnessed by the startup organization prior

to acceptance. Tr. 13,740-41 (Kelly), 13,770-71 (Museler).

K-631. There are four storage levels, A through D. Level A has the

most stringent requirements and Level D generally has the least stringent

requirements. The Categories A through D utilized by LILCO are the same
'

categories as those specified in ANSI Standard N45.2.2. Tr. 11,489-90

(Museler). Level B storage requires covered, heated storage above 40
|
' degrees (Fahrenheit). Tr. 11,519-20 (Museler). ANSI Standard N45.2.2,
i

! for Level D storage requires that the storage area be well drainad.
l

Tr. 11,608 (Long). Storage Levels A and B require indoor storage.

L Storage Level C requires protection against weather, including rain, and

is also indoor storage which need not be heated. Level C storage, how-

ever, can also be outdoors it' the equipment'is protected against rain by

a building or by putting a waterproof covering around it. Level D storage
'

need not be indoors or in a weather protected area. Tr. 11,654 (Museler).

Section 6.1.2(3) of ANSI N45.2.2 states: " Level C items shall be stored

indoors or equivalent with all provisions and requirements as set forth

in Level B items, except that heat and temperature control is not

L required." Tr. 11,655. Storage Levels A and B require heated storage.
|

!- Maximum and minimum temperatures are specified, with the minimum

temperature in Level B storage being 40 degrees. Tr. 11,834-35 (Kelly,
:

Arrington).

!

!
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K-632. FA 699, Finding 4.1 dealt with two motors that were in a

level C storage area (indoor storage heated) as indicated by the storage

history card. The storage history card correctly indicated that level B

storage was appropriate. The items in question were meggered and the

megger readings were acceptable. There was no damage to the equipment

as a result of storage in the level C environment. Tr. 13,740 (Kelly),

Tr. 11,580-81 (Museler).

K-633. In another instance, FQC 15, Observation D.8, an item's

storage history card disagreed with its actual storage location in that

the card identified the correct storage area but not the correct bin or

sublocation within that storage area. There was no indication that

required inspections or preventive maintenance were not performed. There

was no damage involved, the item being in the proper storage level with

the correct environment. Personnel performing inspections and mainten-

ance would not have had difficulty finding the equipment. The card was

corrected for the exact location. Tr. 13,739-40 (Kelly); see also

Tr. 11,506-11 (Baldwin, Arrington), 11,513 (Museler).

K-634. For each instance identified in the observations related to

storage history cards, corrective action was taken. This included such

actions as completing the storage history cards and performing investiga-

tions for damage. One case involved a review by Construction of every

single storage history card. Tr.13,737-38 (Kelly); see e gs, Tr.11,498

(Museler).

_ _ - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ __
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K-635. The audit observations in the storage history card category

did not identify any damage or suspected damage. In addition, there

would have been further inspections of the stored items, in addition

to the audit program, to identify deficient conditions. Thus, these

observations do not reflect or indicate conditions significantly adverse

to quality. Tr. 13,738-39 (Kelly),

c). Protection Against Weather

K-636. LILCO has procedures to ensure that potential deterioration

due to water or moisture is prevented, or is minimized to the extent

possible. QC-17.1, entitled " Storage of Equipment and Material," is a QA

procedure in this regard. There are also site procedures covering this

subject. Tr. 11,602 (Museler). These site procedures, together with the

QA procedures, are LILCO's means of meeting Appendix B, Criterion 13 in
,

terms of protecting against potential weather damage or deterioration.

Tr. 11,602-03 (Museler). QC Procedure 17.1 is the implementing procedure

for storage of material and equipment that meets the requirements of ANSI

N45.2.2. Tr. 11,741 (Arrington).

K-637. With respect to the audit observations concerning failure to

protect against weather, LILCO testified that corrective action was taken
,

in all cases. The corrective actions consisted of such things as replace-

ment of a poly cover, placement of an item on dunnage, replacement of an

end cap and similar actions. In the opinion of LILCO witnesses, these

actions do not represent anything that is significantly adverse to

L _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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quality because, in no case, to their knowledge, did any damage occur.

Tr. 13,742-43 (Kelly). By lack of damage, Mr. Kelly means that nothing

different had to be done in the way of repair or other actions than would

have been done anyway. Thus, with respect to Field Audit 444, Finding

4.4, where there was severe corrosion on structural steel, damage was not

considered to occur because sand blasting would have taken place in any

case. Tr. 13,745 (Kelly).

K-638. Thirty-two observations selected by the County involved
,

protection against weather. See LILCO Ex. 31, at 3-4. The County

cross-examined the LILCO witnesses to some extent on all of these

observations. Id.; Tr. 13,735-36 (Kelly).

K-639. The observations in the protection against weather category

were divided into seven different areas of general similarity. These

areas were identified on LILCO Exhibit 31 as: (1) covers / tarpaulins, (2)

dunnage, (3) and caps, (4) leaky roof, (5) poor drainage, (6) storage

conditions and (7) protective coatings. See LILCO Ex. 31, at 3-4.

K-640. In all of the subcategories of the protection against

weather category containing multiple observations, with the exceptions

of " storage conditions" which had only two findings, the observations

were generally scattered over a 5 to 6 year period. LILCO Ex. 31,

at 3-4. In some instances, the observations related to torn or missing

tarpaulins. See, e.Es, Tr. 11636 (Kelly), 11,649 (Museler). In gener61,

the equipment involved in observations related to coverings was equipment

_
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that was not sensitive to the storage conditions involved. Tr. 11,642-43

(Museler). Another type of observation involved the use "of dunnage to

keep stored equipment elevated. In at least one of the three observations

of this type addressed, the large steel plates involved were on dry grouad.

Another of the dunnage observations related to nonsafety related equipment.

Tr. 11,616-17 (Museler), 11,630 (Baldwin). Five observations related to

drainage in outdoor storage areas. With respect to these observations,

generally only a small or specific area of a storage location was involved.

Each situation was corrected. Tr. 11,604-08 (Baldwin, Kelly, Arrington,

Museler). Another group of five observations in the protection against

weather category involved leaky roofs in storage areas. Of these observa-

tions, four involved the same two roofs for which difficulties were

encountered in making repairs. In only one case was there a potential

concern regarding moisture reaching stored material. Tr. 11,655-60

(Museler, Kelly, Arrington, Baldwin). The remaining observations involved

diverse situations such as torn end coverings, Tr. 11,649-50 (Arrington),

untaped electrical leads, Tr. 11,664-65 (Museler), and water unavoidably

collected in structural steel shapes which, in any event, are sandblasted

and primed when removed from storage for installation. Tr. 11,620-23

(Museler, Arrington).

K-641. For each instance identified in the observations related to

protection against weather, corrective action was taken. This included

replacing covers, providing additional dunnage and replacing end caps.

Where necessary, additional drainage was provided or stored items were

moved. For observations dealing with accumulation of water on structural

.. - . _
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steel shapes, the items were turned so water could drain. Protective

coating was applied when needed. Tr. 13,742-43 (Kelly).

K-642. FQC Audit 13, Finding D.5, Field Audit 226, Findings 4.4 and

4.14, FQC Audit 23, Finding D.7, and FQC 40, Observation 1.4, Subpart 4,

all relate to the same subject matter of drainage situations that needed

correction. Tr. 11,611 (Kelly).

K-643. With respect to Field Audit 444, Finding 4.2, Mr. Arrington

believes that the ANSI standard is talking about equipment, and not

materials such as structural steel. Rebar and structural steel shapes

are constantly subjected to weather conditions, although it is not allow-

able to store them in mud. Tr. 11,619-20, 11,623 (Arrington). ANSI

N45.2.2 specifies that structural items and reinforcing steel are

included as Level D items. Tr. 11,627 (Arrington).

K-644. Dunnage is defined as storing something off the ground.

Tr. 11,504, 11,616 (Museler). ANSI N45.2.2, in Section 6.1.2(4), states:

" Items shall be stored on cribbing or equivalent to allow for air circula-

tion and to avoid trapping of water." Tr. 11,622 (Museler).

K-645. The observations in the category of protection against

weather did not reflect conditions significantly adverse to quality. In

no case was there damage or suspected damage to the material or equipment

involved requiring non-routine maintenance or repair attention. For

example, Field Audit 444, Finding 4.4 addressed structural steel that
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exhibited corrosion, in this instance characterized as severe. This

corrosion did not constitute damage. The steel was simply sandblasted

and primed. All structural steel items taken from storage, regardless

of their condition, were sandblasted and primed before installation.

Tr. 13,744-46 (Kelly).

d). Covers and Caps'

K-646. The LILCO witnesses agreed that the purpose of covering

items as specified in the ANSI standard is to provide drainage and to

assure air circulation to minimize condensation. In addition, certain

coverings are intended to prevent dirt from getting into the equipment.

Tr. 11,470-71 (Museler).

K-647. The I&E inspectors in the CAT inspection, when inspecting

instrumentation, controls and electrical power areas, identified a number

of vent valves that had not been plugged or capped to prevent dirt and

dust from entering the valves on two panels. In addition, certain

identification tags were missing from the instrument line at instrument

panels. SC Ex. 898, at 4-19. This constitutes a violation of ANSI

H45.2.2, paragraph 6.4.2(1). Mr. Higgins does not know why it was not

cited as a violation. Tr. 16,533-34 (Higgins). Mr. Higgins states that-

this situation does not meet the ANSI standard to which LILCO had com-

mitted. Mr. Higgins believes, however, that this was a case where it

was decided that the observations were not significant enough to merit

citation as a violation. Tr. 16,535-36 (Higgins). Mr. Higgins agrees
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that this situation could literally have been cited as a violation.

Tr. 16,536-37 (Higgins). Mr. Higgins agrees that the item at page 4-19 of

the CAT inspection is similar to the item in I&E Inspection Report 79-16.

Mr. Higgins does not agree that this situation was one where no effective

corrective action had been taken. Tr.' 16,537-38 (Higgins).

K-648. The CAT inspectors noted that electrical components had not

been completely sealed to prevent motsture entry. The final cable run to

components was often by means of a metal conduit, but the conduit was not
'

sealed where the electrical cable entered it. Because it was not sealed,

the opening provided a moisture entry path to the component. SC Ex. 89B,

at 4-23. '

K-649. The LILCO witnesses cite NRC I&E Inspection Report 79-16,

at 6, as evidence that the inspector had noted that LILCO appeared to ~

have a very ' effective program for maintaining temporary heat on motors

and generators. The LILCO witnesses also consider the inspector's nota-

tionasadditionalevidencethadLILCOplacedemphasisontryingtokeep
'

its storage program completely effective. Tr. 13,767-68 (Kelly). The

LILCO witnesses do,not believe the findings concerning heaters, etc.,

constitute conditions significantly adverse to quality, basically because

no damage was sustained by the equipment. Further, where there was a pos-

sibility of a potential impact-on quality, additional evaluations were

made to ensure that the necessary quality was achieved. Tr. 13,769-71

(Kelly, Museler).

. -
e
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K-650. ANSI N45.2.2-1972, in paragraph 6.4.2(1), states in part,

_

" Items in storage shall have all covers, caps, plugs or otherthat:

closures intact... Covers removed for internal access at any time for any
^

reason shall be immediately replaced and resealed after completion of the

purpose for removal." Staff Ex. 8, Attachment 2.a. LILCO had committed

to this ANSI standard. Tr. 16,533 (Higgins). In I&E Report 79-16, dated

January 19, 1980, the Staff discovered instances where caps and covers

had been removed and not been immediately replaced. Because LILCO had

not complied with its commitment to the ANSI standard, the Staff

determined it was a violation of Criterion 2. Tr. 16,533 (Higgins).

t

K-651. In I&E Report 81-14, dated September 14, 1981, LILCO is

cited for a violation which involved leads in a panel which had been4

lifted with no documentation in the log. This was a violation because

LILCO had procedures that required this documentation. Moreover, the

lifting has not been tagged as required. In I&E's opinion, LILCO was not

complying with those procedures. Tr. 16,540 (Higgins); SC Ex. 97,

Appendix A. Subsequently, in I&E Inspection Report 82-13, dated July 14,

1982, the same general problem, as identified in 81-14, recurred. In-

deed, in the cover letter to Inspection Report 82-13, it is noted that

the inadequately lifted lead and jumper control were similar to items

7j identified during Inspections 81-14 and 81-20. Tr. 16,541 (Higgins); SC

Ex. 98, cover and Appendix A, Violation C; SC Ex. 99, at 4. Mr. Higgins
~ .

agrees that Inspection Report 81-20 constituted another situation where
.

~

the Staff had a concern with discrepancies identified initially as a

violation and then, upon followup, additional problems nf the same kind

_. - _ _ _ _ _ _ _ _ _ - _ _ _ . _ _ _ _ _ _ _ - _ _ _ - _ _ _
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as those in 81-20 were found. Accordingly, the violation was held open

and an additional violation was not written. Then, in 82-13, the Staff

found additional problems and felt it was necessary to escalate the

attention given to it. Accordingly, it was put in a cover letter and

the violation was cited. Subsequent to 82-13, LILCO gave additional

attention and corrected the problem. Tr. 16,541-43 (Higgins). The

violation was being held open because I&E had a concern that the

corrective action which was taken was not fully adequate. Tr. 16,544

(Higgins).

K-652. In the CAT inspection, SC Ex. 898, at 4-20, the Staff

identified an instance where several electric jumpers had been removed

from a terminal block, but were not tagged. Mr. Higgins agrees that this

is similar to the problem which originally was identified in Inspection

Report 81-14. Mr. Higgins does not know why this was not cited as a

violation. Tr. 16,545-46 (Higgins). Mr. Higgins agrees that this con-

stitutes a violation of Appendix B. Tr. 16,546 (Higgins). Mr. Higgins

would agree that in this instance, along with the citation for a viola-

tion in 82-13, the jumper and lead problem did constitute a recurrent

item. Tr. 16,547 (Gallo).

K-653. The purpose of lifted lead and tag program is that the

necessary testing and maintenance can be accomplished in a controlled

manner. Tr. 16,550 (Higgins).

;
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K-654. In I&E Report 76-07, SC Ex. 100, LILCO is cited for a viola-

tion of Criterion 13. The 480 volt switchgear and the associated trans-

former were not maintained in a clean condition as required by the

electrical installation specification. At the time of the inspection,

the cover installed for protection of the equipment was torn and was too

small to completely cover the equipment, resulting in deposits of dust

and debris on the relay contacts and transformer windings. SC Ex. 100,

Appendix A. The failure to comply with the requirements of the specifi-

cation constituted a violation of Appendix 8. Tr. 16,564-66 (Narrow).

K-655. In I&E Report 82-15, dated August 30, 1982, SC Ex. 101, at

6, the I&E inspectors identified corrosion in various areas of this

suppression pool. Tr. 16,613 (Higgins). The concern of Mr. Higgins in

citing this matter was the potential deterioration resulting from the

corrosion. Mr. Higgins did not know whether this was a serious concern

or not, and awaited LILCO's response to this item. Tr. 16,618-19

(Higgins).

K-656. The primary purpose of caps for pipes and other materials is

to protect the ends of the pipes which are prepared for welding. They

also prevent debris and water from entering the pipe. Tr. 11,471
.

(Museler). If an end cap is not provided and the pipe is banged against

a hard surface, the end preparation of the pipe would have to be reworked.

The requirement for end caps also provides some protection against cor-

rosion and other kinds of damage besides banging. Tr. 11,471-72 (Museler).

. .
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K-657. An end cap is something that is on a piece of pipe, conduit

or tubing. Caps are also found on the female entrances to instruments

and motors. The term " covers" is sometimes used interchangeably with the

term "end caps." Usually, however, covers refer to a tarpaulin or poly

which is placed over an entire piece of equipment. An end cap is

normally closed to protect the end of something while a cover would be

for the entire piece of equipment or material. Scme end caps are for the

purpose of protecting machined ends of pipes or conduit. Other caps, for

example, caps on open instrumentation tubing, are primarily to keep dirt

from entering the tube. Caps also might prevent water from entering a

tube. Tr. 11,710-12 (Museler). Covers and caps are part of the total

storage problem to protect equipment. Tr. 11,712 (Museler). This is

part of the total 10 C.F.R. Part 50, Appendix B program to comply with

Criterion 13. Tr. 11,713-14 (Museler).

K-658. Forty-one observations selected by the County involved

Covers and Caps for Material and Equipment. SC Ex. 65; LILCO Ex. 31,

at 5-7. The County cross-examined the LILCO witnesses regarding 26 of

these observations. See LILC0 Ex. 31, at 5-6; Tr. 13,735-36 (Kelly).
|

| K-659. The observations in the category of covers and caps for
r

j material and equipment involved conditions where protective covers or

caps either were not attached to or did not completely cover a stored

item. The observations covered four different areas of general simi-

larity: (1) end caps, (2) covers, (3) damage, and (4) miscellaneous.

.
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Twenty-six of the 41 observations were in the end cap areas.

Tr. 13,747-48 (Kelly).

K-660. The purpose of having a tarpaulin is generally to keep water

off the equipment. While tarpaulins are not completely waterproof, the

purpose of such covers is to help prevent damage due to deterioration.

Tr. 11,643-44 (Museler).

K-661. Audit followup and the experience of the LILCO witnesses

indicated that the covers or caps were not properly in place generally

because work was being performed in connection with the particular mate-

rials or equipment. See, e.g., Tr. 11,718-22, 11,729-30 (Museler,

Arrington), 11,743-45, 11,773 (Arrington), 13,748-52 (Kelly, Museler).

In one instance, a strike was in progress and workmen were not in the

area. Tr. 11,734 (Arrington). In another, certain valves were tempo-

rarily in the control room prior to installation. Tr. 11,720-21

(Arrington). Because of the size of the project and the amount of stored

material and equipment, the reasons that some caps and covers were not in

place was not determined. See Tr. 13,748-52 (Kelly, Museler).

K-662. The number of caps and covers that were discovered not to be

in place by audits was large in absolute terms but relatively small in

comparison to the number of caps and covers on stored items and inspected

during the audits. Tr. 11,742-43 (Kelly), 11,745-47, 11,753, 13,750-52

(Museler). There were, for example, approximately 50,000 end caps at the

site. Tr. 11,743 (Arrington).
.



_

-1125-

K-663. Even if these misplaced covers and caps had gone undetected

by audits, they would have had no effect on the quality or integrity of

the plant. Tr. 13,760-61, 13,764 (Museler), 13,762 (Kelly). Stone &

Webster Field Quality Control, for example, performs monthly inspections

of all areas, including storage areas, and performs annual preventive

maintenance inspections of all stored items. Tr. 11,772 (Arrington).

Quality assurance audits and inspections take place. Tr. 11,735-39

(Arrington and Museler). When an audit or inspection found any damage,

the item was repaired or replaced. Tr. 11,830-31 (Kelly). These inspec-

tions, as well as testing by startup organizations and other checks,

would have prevented any such problem from going undetected. Tr. 13,762

(Kelly).

K-664. Quality requirements include both cleanliness inspections or

components and inspections of-pipe end weld preparations upon removal-

from storage, whether or not caps are in place. Similar requirements'

; exist for components with flanged connections. Thus, these observations

do not reflect or indicate conditions significantly adverse to quality.

The mere absence of an end cap by itself has no significance and causes+

no additional rework. In addition, construction and preoperational tests

would have discovered any problem. Tr. 11,735-39 (Arrington, Museler),

11,820-21 (Arrington), 13,748-52 (Kelly, Museler), 13,762 (Kelly).

j K-665. The observations relating to end caps and covers, see LILCO
(

j Ex. 31, at 5-7, did not identify any damage ~or suspected damage.
!

|
:

1
l

,__ -.-- -- , .,
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Tr. 11,715-17 (Arrington, Kelly), 11,726-27, 11,741, 13,748 (Kelly),

11,734 (Arrington).

K-666. The third subcategory of the covers and caps category on

LILCO Exhibit 31 was " damage." These were instances in which the equip-

ment involved sustained actual damage. The damage, however, was not due

to missing caps or covers; it was due to other causes. The nature of the

damage was such that it could not have been prevented by covers or end

caps. Thus, these observations do not reflect or indicate conditions

significantly adverse to quality. Subsequent, normal inspection programs

would have identified the damage independent of the audit program.

Tr. 13,752-53, 13,762 (Kelly), 11,818-19, 13,760-61 (Museler). In all

instances where damage is found, the materials or equipment are repaired
,

or replaced. Thus, no missing cover or cap had any safety or quality

consequence. Tr. 11,830-31 (Kelly), 13,752, 13,760-61 (Museler).

K-667. One observation, FQC 23 D.8, was placed in the miscellaneous

' subcategory. This observation apparently related to a review of the pre-

ventive maintenance program. The observation noted that 112 Deficiency

Correction Orders (DCOs) had been written in that program between August

1977 and August 1978, and 31 of those had not been closed as of the time

of the audit. A DC0 was issued if the noted deficiencies could be cor-

rected within existing procedures. The number of DCOs was not unacceptable

given the magnitude of the storage program. LILCO's and Stone & Webster's

procedures required satisfactory corrective action and close-out of all

DCOs. Followup ensures that any damage or deterioration of material or

__
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equipment is found. If any damage or deterioration is found, it is cor-

rected by repair or replacement. This observation shows the LILCO program

working, in accordance with Appendix B, to find and correct deficiencies.

Tr. 11,826-31 (Arrington, Kelly).
.

%

K-668. There were no overall or recurring patterns of missing caps

and covers, particularly given the number of such caps and covers at the

site. Tr. 11,742-43 (Kelly), 11,745-47, 11,753 (Museler), 11,771-72

(Arrington).

K-669. In FQC 15, Finding 0.7, it was determined that five gate

valves were left without protective end caps that were required by pro-

cedure. Mr. Arrington stated that there was no damage as a result of

the caps' absence. Mr. Arrington stated that damage checks are done by

visual inspection, and will detect debris or damage to the end prepara- '

tions.* In addition, material that is in storage receives testing during

the construction phase and the operational phase. Those tests will also

indicate whether there was any damage. Mr. Arrington believes that these
,

processes will pick up any damage. Tr. 11,734-37 (Arrington). Mr. Museler

confirmed that in storage observations, the condition observed might have

an effect that is not immediately visually apparent. When this is the,

case, and it does not occur often, it is referred to engineering for
i evaluation and some pieces of equipment have had to be returned to manu-

facturers for checkout or for refurbishing. Mr. Arrington later clarified

that it is not always readily apparent just by visual inspection whether

there is or is not damage. Tr. 11,737-39 (Museler, Arrington). End caps
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are important in relation to potential damage or deterioration to the

component itself. When an end cap is identified to the SWEC QA organiza-

tion as not being in place, checks are made to see whether or not there
|

| was any damage. Tr. 11,770-71 (Arrington).
|

K-670. In most instances, end caps for items are furnished by the
_

| manufacturer. Tr. 11,742 (Museler). End caps are taken off frequently,

! sometimes by test personnel to perform measurements for end preparations.
I

! It is not uncommon that end caps are not put back immediately because
!

there may be additional information that is needed. Also, workmen often

do not like to put them back immediately if they know they are going to

have to return to that same area again. Thus, in Mr. Arrington's opinion,
;

| there is usually a reason why the end caps are off. However, workers do
l

not take time to document if the end caps are left off or what the reason

is for not putting back the end caps. Tr. 11,742-45 (Kelly, Arrington).

The principal cause for leaving end caps off of valves and pieces'of pipe

. is inattention on the part of the craft personnel who are handling these
|

pieces of equipment. Tr. 11,798 (Museler).

,

K-671. The Suffolk County examination documented the following
|' audits involving failure to have end caps: FQC Audit 15, Finding D.7;

Field Audit 601, Findings 4.1, 4,2, and 4.3; Field Audit 1180, Finding

4.3; and Field Audit 1234, Finding 4.1. In addition, the LILCO witnesses

agreed that the following additional audits also involved the lack of end

caps: Field Audit 470, Finding 4.9; FQC Audit 23, Finding 0.5.3; Field

i Audit 656, Finding 4.2; Field Audit 721, Findings 4.1 and 4.2; Field
;
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Audit 803, Findings 4.3 and 4.4; Field Audit 934, Findings 4.2 and 4.3;

Field Audit 980, Findings 4.2 and 4.3; Field Audit 1026, Findings 4.1 and

4.2; FQC Audit 33, page 2 in Finding D.4; Field Audit 1086, Finding 4.2;

and FQC Audit 34, Finding N.2. Tr. 11,751-53 (Museler). At a number of

times during the project, QA personnel indicated that greater attention

was needed with respect to end caps. Tr. 11,798-99 (Museler).

K-672. Corrective action was taken where appropriate for each in-

stance identified in the observations related to covers and caps. This

involved replacing end caps and covers. For the subcategory which in-

volved damage, the items were either repaired or replaced as part of

LILCO's normal program. Tr. 13,747-48 (Kelly). When a cover er cap was

not in place, the item was inspected for damage or deterioration.

Tr. 11,770-72, 11,804 (Arrington). When additional attention by craft

personnel was necessary, quality assurance organizations notified super-

visors or sent out memoranda; since inattention by personnel was the

probable cause for most misplaced covers or caps, this was the most ap-

propriate preventive action. See Tr. 11,798-99 (Museler). The audit

program ensured thorough and documented followup and corrective action as

appropriate to close all observations. Tr. 11,763-66 (Arrington),

11,766-67 (Museler), 11,767-68 (Baldwin); see Tr. 11,768-70 (Baldwin).

e). Environmental Protection

:

K-673. Audits FQC 20, Finding D.4; FA 425, Finding 4.4; FA 470,
|

| Finding 4.3; FQC 24, Finding D.5; FA 740, Findings 4.1 and 4.2; FA 1086,

'

__
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Finding 4.1; and FA 1313, Finding 4.2, all relate in one degree or

another to actual damage being observed during the storage program audits.

Tr. 11,815-24 (Arrington, Museler, Kelly).

K-674. During the time period of May 1980 through December 1981,

Mr. Gerecke advised management in each quarterly QA report that there

I were problems related to environmental protection for installed or stored

equipment. Tr. 11,878-79 (Gerecke). Thus, the Quarterly QA Reports for

Mangement for May 1980, July 1980, November 1980, February 1981, August

1981, and December 1981, all identify problems related to environmental

protection of installed equipment. The first five reports refer to

installed equipment and the last one refers to stored equipment. See

SC Ex. 63. Mr. Gerecke confirms that each of these reports contain infor-

mation about Field Audits which have identified areas where adequate

protection has not been provided to equipment either stored in place or
i

otherwise. They also almost always identify instances from previous

audits that now have been corrected. Tr. 11,872-73, 11,828 (Gerecke).

Mr. Gerecke cannot recall whether he received any questions back from

management on these particular findings related to environmental protec-
.

Lion. Tr. 13,829-30 (Gerecke).

K-675. At the time of the May 1980 Quarterly Report, LILCO did con-

sider that this item regarding environmental protection of' installed

equipment was an item of sufficient significance which should be called

to management's attention. Skiequent reports were primarily to update

. - . - . _ _ _ . - __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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j. mangement on the status and the significance of lack of significance of

.the findings in subsequent audits. Tr. 11,873-74 (Gerecke).
,

1

K-676. A Quarterly QA Report to Management is a summary report to
!

advise management of what is happening in the audit area. Tr. 13,833 '

.

(Kelly). When audit report findings are significant or have the poten- !

tial of turning into a significant situtation, LILCO does not wait for
;

i quarterly reports in order to inform management. Rather, it is done
,

; '
right away. An example of this was in Field Audit 602 concerning E&DCRs.

.
.

'

i

The vice president was invited to the exit conference and took action

that he felt was necessary to get the audit management moving. Tr.'

13,830, 13,840 (Gerecke).

4

K-677. Mr. Museler did not hear from upper management relating to

the environmental protection problems reported in the quarterly reports,

'

in 1980 and 1981. He believes this was the case because management

understood this was not a problem'that required their attention. During

! earlier years, Mr. .Museler did hear from management on the E&DCR issue
~

i quite frequently in terms of getting that matter turned around.

.Tr. 13,844 (Museler).

K-678.' In the quarterly QA reports to management, Mr.: Gerecke'

normally brings one.or more field audits to mangement's attention. There

-are approximately 45 field audits every quarter. Because a field audit.

is singled out in a quarterly report does not imply that it necessarily

has great significance. Tr. 13,861-63 (Gerecke). However, the Board

,

;

I.
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notes that the Quarterly, Report of May 30, 1980, which is part of SC

Ex. 63, contains the following statement: "No other audit findings are
' of such significance as to warrant management attention at this time."

By this, Mr. Gerecke meant to call to management's attention that no

other audit had been singled out. It was not a.'.ticipated or expected

that any action should be taken on the basis of the quarterly reports

themselves. Action was initiated on the basis of other vehicles, e.g_

the audit report itself or through direct communication with the respon-

sible management personnel.

K-679. With respect to the audit observations concerning end caps

and covering, LILCO testified that corrective action was taken in every

case. This action would have involved replacing the end caps or the

covers and, where damaged, the item would have been discarded or

repaired. Tr. 13,747-48 (Kelly).

K-680. With respect to Field Audit 601, Findings 4.1, 4.2 and 4.3,

Mr. Kelly stated that there was a total of five valves which did not have

end caps. Mr. Kelly pointed out that there would have been QA inspec-

tions and cleanliness inspections at a later time. Accordingly, in

Mr. Kelly's opinion, anything that might have occurred due to the lack of

an end cap would have been discovered and rectified at a later time.

Tr. 13,748-49 (Kelly).

K-081. The purpose of end caps is to provide for cleanliness and,

to the extent possible, to protect the end preparations for welded-in

,

r-. - -- - -- -.
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components. Mr. Museler testified that the more absence of an end cap,

in itself, has no significance and causes no additional re vork. No'

matter whether the end cap is on or off, the item in the end preparation

is cleaned, polished and otherwise prepared. Further, cleanliness checks

are made whether or not the caps are there. Tr. 13,750-52 (Kelly).

K-682. Twelve observations selected by the County involved environ-

mental protection. LILCO Ex. 31, at 8. The County cross-examined the

LILC0 witnesses regarding 10 of these observations. Id.; Tr. 13,735-36

(Kelly).

K-683. The observations in the category of environmental protection

fell into two different areas of general similarity: (1) internal

heaters and (2) storage levels. LILCO Ex. 31, at 8.

K-684. The LILCO witnesses identified six observations as being

related to. internal heaters. Four of the six observations involved the

failure to have local heaters energized for equipment. In all cases the

heaters were provided. In three of the four, they appeared to have been

deenergized. In the fourth case, the heat source was a light bulb which

had burned out. In at least two of the four cases, however, the equipment

involved was stored in heateo buildings that met level B storage require-

ments. Tr. 11,835-36 (Kelly), 11,844 (Arrington), 11,847 (Museler). The
,

fifth observation in this group related to nonsafety-related components

that could be in either level B storage or level C storage with local

heat. The option was approved by the manufacturer. The storage history
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card called for level B storage, while the equipment was placed in level

C with local heat. It was not clear from the records available to the

witnesses whether the manufacturer's approval of local heat existed prior

to or only af ter the audit. Tr. 11,851-52 (Museler). -The sixth observa-

tion involved a question of excessive heat, as opposed to lack of heat,

by the auditor. Investigation showed the auditor to be in error in that

the equipment was stored in accordance with the manufacturer's instruc-

tions. Tr. 11,860-61 (Museler).

K-685. The observations in the category identified as " storage

levels" concern discrepant conditions that are unrelated except for a

general nexus of storage conditions and levels. Thus, one instance

involved valves believed to have exceeded allowable unheated transit

time. Tr. 11,855-56 (Museler). A second instance involved slight devia-

tions from prescribed relative humidity levels. This condition had been

detected by site personnel prior to the audit and corrective action

commenced at that time. Tr. 11,861-64 (Baldwin). In a third instance,

items were stored in a level C area, which suffered wind damage to the

roof resulting in the equivalent of level D conditions. No damage

occurred. These items were to-be sandblasted and covered with a protec-

| tive coating upon removal from storage in any event. Tr. 11,865
!

- (Arrington). In another instance, the storage history cards required

storage in level B, and the items were stored in level C. The manufac-
!

| turer permitted storage in either level B or C. The items were stored in
(

level C. 'The only corrective action required was updating the storage
,

l

history card. Tr. 11,866-67 (Baldwin, Arrington). In the last instance,

1

|



-1135-

items were stored in a heated area as prescribed, but absence of avail-

able power prevented heaters from operating. Tr. 11,837 (Museler).

Although power was unavailable for an extended period, some heat was

available. Alternative storage locations were not available. Based on

inspections performed, the LILCO witness did not believe the equipment

had been damaged. Tr. 11,838-43 (Kelly, Museler). In addition, the only

components in the area requiring level B (heated) storage were motor-

operated valves. All motors were meggered prior to release from storage.

Tr. 11,838-39, 13,771 (Museler).

K-686. For each instance identified in the observations related to

environmental protection, corrective action was taken. In the case of

observations related to internal heaters, corrective action typically

involved reenergizing heaters. Where storage level was in question,

action was taken to ensure the item was in the proper storage level.

Tr. 13,767 (Kelly).

K-687. The LILCO witnesses did not consider the conditions identi-'

fled by the observations in the environmental protection category to be

significantly adverse to quality. No damage was sustained by the equip-

ment in any of these instances. Tr. 13,767, 13,769 (Kelly). Although

many of the items in these observations involved internal heaters, this

was not an area to which LILCO was insensitive. There was no indication

any condition existed for a great length of time. If there was any

question as to the acceptability of equipment, the condition was referredi

!

! to engineering for evaluation and resolution. As with all equipment in
! .

.-

L__
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storage, all items involved in those observations would be inspected upon

removal storage. Tr. 13,767-71 (Kelly, Museler).

j K-688. Heaters for equipment in storage will occasionally malfunc-

tion or become deenergized. LILCO's program does not rely on quality

assurance audits of the storage program to detect those conditions. The

! storage program and, in this case, the heaters on equipment, are main-

tained by the Construction Department. These devices are checked,

regularly by construction personnel. In fact, this aspect of the storage

program was examined by the NRC and was the subject of comment in I&E

Inspection Report 79-16. The report stated, "The inspector noted that

the Licensee appeared to have a very effective program for maintaining

. temporary heat on electric motors and generators, which included daily

surveillance checks of each component." Tr. 13,767-68 (Kelly, Museler).

.

K-689. LILCO agrees that there are eight audit findings where;

inspections did not occur in a timely manner or the preventive main-
4

tenance activities had not taken place. These are: FA 376, Finding 4.8;

FA 601, Finding 4.4; FA 1016, Findings 4.1 and 4.3; FA 1213, Findings

4.1 and 4.2; and FA 1425, Finding 4.1. They all fall into a similar

category of timely inspections of maintenance activities not being per-

formed. Tr. 11,543 (Museler). While the inspection did not occur on

the correct schedule, in each instance, when the inspections were sub-

sequently performed after the audits, the equipment was found to be

satisfactory. Tr. 11,503-04 (Museler).

s

. _ - ._ -- __ _ _ _ _
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K-690. In I&E Report 74-05, one of the violations which was identi-

fied was that the environment which was observed for the pressure vessel

deviated from that which had been specified. Subsequently, the require-

ments were changed but, for purposes of the violation notice, it was at

least in part for failure to maintain the necessary environmental condi-

tions, i.e., the established pressure. Tr. 16,778 (Narrow). The primary

purpose of the environmental condition specification was to have an inert

atmosphere within the pressure vessel to minimize the amount of oxygen

and moisture. That objective was achieved, although the auditor

correctly noted that the pressure could not be maintained at the specified

level unless the flow is increased above the maximum. Tr. 17,378

(Narrow).

K-691. In I&E Report 75-05, the Staff noted that records of dew

point and outside temperature were not being maintained. Staff Ex. 8, at

15. This finding, as that in 74-05, involved the reactor pressure vessel.

The nature of the problem was that dew point with the nitrogen blanket

within the pressure vessel was not maintained within the limits specified

by the storage procedure. Tr. 16,779-80 (Narrow). Thus, this citation

involved a problem in maintaining temperature control. Tr. 16,781

(Narrow). Mr. Narrow believes that this citation was primarily a matter

of maintaining the proper environmental records and not primarily a

matter of maintaining proper environmental conditions. However, in one

case, the dew point was not maintained. Tr. 16,781-82 (Narrow).

|

|
1
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K-692. In I&E Report 79-16, one item of violation cited by the Staff

states that space heaters for two panels were found to be deenergized.

Space heaters are provided in order to control environmental conditions.

Tr. 16,785-86 (Higgins); Gallo e al., Staff Ex. 8, Attachment 2.a.

K-693. In I&E Inspection Report 74-02, Violation No. 2, cadwelds

were in the process of being installed but weather protection had not

been provided for the cadweld sleeves. Accordingly, they exhibited rust

inside the sleeves. Tr. 16,789-91 (Narrow).

K-694. I&E Report 76-01 reported corrosion on threads of pipe

hangers in storage. Gallo e al., Staff Ex. 8, at 15.

K-695. In I&E Report 76-12, LILC0 was cited for a violation because

there was molten iron splatter on the refueling cavity liner. Gallo d
al., Staff Ex. 8, at 15. This was an instance.where thermal cutting was

taking place without sufficient care to avoid potential damage to some

other items. This violation is similar to the details set forth in the

CAT inspection, at page 34, where the inspector observed that grinding

was being conducted next to the RHR pump and dust was settling around

the unprotected RHR pumpshaft. In each instance, an activity was being

carried out without sufficient care for the effects of that activity on

other items. Tr. 16,800-03 (Higgins). The Staff witnesses thought these

were different items because they involved different types of cutting

processes and protection of different kinds of items. Second, grinding
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is different than thermal cutting and the components that are being pro-

tected are different. Tr. 16,804 (Higgins). Mr. Gallo agrees that the

situation identified in the CAT inspection with grit and dust getting

into the RHR pumpshaft would be an item of concern. Tr. 16,805 (Gallo).

K-696. I&E Report 79-16 covers diverse storage-related problems,

including: failure to keep Category 1 components stored in a clean condi-

tion; problems with dust, dirt, grease, trash and broken glass around

Category 1 components; equipment openings not being covered; and de-

energized space heaters. The majority of these problems involved failure

to provide required protection or covering of installed equipment.

Tr. 16,828 (Higgins).

K-697. Mr. Higgins agrees that I&E Reports 76-07, 76-09, 78-16,

. 79-06 and 79-16 all involve the protection or covering of installed

equipment. .Tr. 16,829 (Higgins). Programmatic deficiencies were noted

in Inspection 79-16, which led LILCO to institute programmatic changes

thereafter. The Staff thought these changes were effective and closed

out the violation. Gallo et al., Staff Ex. 8, at 17-18 and Attachment 2. ,

K-698. Mr. Higgins would agree that in the period May 30, 1980

through December 1981, there were repeated instances of failure to pro-

vide adequate environmental protection to installed equipment.

Tr. 16,832 (Higgins).

. - -- - - -
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K-699. Mr. Higgins, after review of the Quarterly Reports to

Management relating to environmental protection of installed equipment,

still believes that the corrective action after I&E Report 79-16 was

effective. Tr. 16,837-40. Mr. Higgins thinks that LILCO's storage pro-

gram for installed equipment was adequate during the time period of May

1980 through December 1981. However, he believes that they could have

expended greater effort and had a more effective program. Tr. 16,853

(Higgins). Mr. Higgins would have liked to have seen LILCO do more.

However, he thinks LILCO's effort was adequate from a regulatory and QA

standpoint. Tr. 16,855 (Higgins).

K-700. Mr. Higgins believes that the findings concerning equipment

storage relating to such things as missing pipe caps and covers are

similar in nature to the types of storage findings that would be found at

other construction sites. Mr. Narrow thinks that the question of protec-

tion of equipment in storage has been overemphasized given the large

number of items to be stored for the long period of time that they were

stored. He would have been surprised if some nonconformances had not been

identified. Tr. 17,320 (Narrow).

K-701. With respect to the entire storage discussion, LILCO

witnesses attached no significance to the number of audit findings. They

do not believe that this is an excessive number in light of the large

number of components in the plant and the length of time over which the

construction process proceeded. Secondly, in their opinion, the findings
.

A
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do not indicate an adverse effect on the actual hardware involved, with

the few exceptions which were noted. Tr. 13,772 (Museler).

K-702. With respect to the entire storage category, the LILCO wit-

nesses are of the opinion that those findings neither constitute nor

indicate any violation of any Appendix B criteria. With respect to

Criterion 13, the witnesses stated that the necessary measures required

by Criterion 13 have been established and are in place. Furthermore,

there is an extensive inspection, surveillance and audit program to

ensure that it is implemented. With respect to Criterion 16, related to

corrective action, the necessary measures have been established and the

program is functional. With respect to significant conditions adverse to

quality, weather conditions have been significant, but necessary investi-

gations have been performed. With respect to Criterion 18, a comprehen-

sive system of audits to verify compliance has been established.

Tr. 13,774-76 (Kelly).

7). Housekeeping

a). General

K-703. LILCO has procedures and requirements to keep storage areas

clean and free from debris. One of the implementing procedures is QC-

17.1. LILCO's housekeeping procedures cover not only storage areas, but-

all areas of the construction site. These procedures are designed to

minimize the accumulation of matarial not directly related to the
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,

building of the plant. To the extent that these procedures cover por-

tions of the plant or portions of the storage areas relating to safety-

related equipment, they are part of the implementation of Appendix 8

requirements. Tr. 11,924-26 (Kelly, Arrington, Museler).

K-704. ANSI N45.2.2, in Section 6.2, states that cleanliness and

good housekeeping practices shall be enforced at all times. Mr. Kelly

stated that LILCO does enforce such practices at all times. Tr. 11,928-29

(Kelly). Section 6.2.2 of ANSI N45.2.2 specifies that storage areas

shall be cleaned as required to avoid the accumulation of trash, dis-

carded packaging materials and other detrimental soil. Tr. 11,931-32

(Kelly). The LILCO witnesses believe that it is acceptable for normal

accumulation of construction material to be present in the storage area

when construction activities are taking place. Tr. 11,932-33 (Museler).

,

K-705. The overall control of housekeeping can be tied to the

defense-in-depth concept. One lessens the probability that things might

work improperly if these regulations are adhered to since it is desirable

to avoid exposure to potential causes of equipment degradation.

Tr. 16,861-62 (Higgins).

.K-706. The LILCO. witnesses indicated there were 16 observations

that could be categorized as housekeeping concerns. They were listed as

Group V, entitled " Litter and Debris," of LILCO Ex. 31, ff. Tr.13,734-35

(Kelly). The reported concerns typically resulted from the NRC's judgment

as'to the degree of accumulation that should exist at a given time. See,

.-
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e.g., Tr. 16,463, 16,475 (Higgins). Housekeeping concerns were also iden-

tified in I&E inspection reports including the CAT inspection and the RAT

inspection.

K-707. Housekeeping, as addressed in the above reports, deals with

the expected accumulation of litter and debris during construction as

distinguished, for example, from internal cleanliness of installed piping
systems. See, e.g., Tr. 11,930 (Museler), 16,447 (Higgins), 16,459-60

(Gallo). The NRC Staff testified that LILCO exercised good and more

stringent area cleanliness control when piping systems or components were

open. Tr. 16,466-67 (Higgins).

K-708. Given the size of the work force and the duration of the

construction, the number of housekeeping observations was not unreason-

able. Tr. 13,772 (Museler). It was LILCO's standard practice to clean

the plant continuously, but the quantity of construction personnel (3,600

at peak) contributed to the accumulation of waste material. Tr. 11,962-63

(Museler). LILCO witness Museler testified that the conditicos were

typical of such a large scale nuclear construction project. Tr. 11,930,

11,963 (Museler).

K-709. In regard to housekeeping practice applied to the Shoreham

reactor building, Mr. Museler stated, "I have been through at least eight

nuclear plants and worked at various times at two others, and Shoreham is

not different and, in my opinion, is better than the other plants I have

worked at." Tr. 11,963'(Museler).
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K-710. The NRC Staff also indicated that with the large number of

onsite workers at Shoreham there was expected to be continual debris and

trash, but there were instances when there was more than the NRC inspec-

tors believed there should have been. Tr. 16,447 (Higgins).

K-711. The LILC0 Field Quality Assurance Division has conducted 230

audits in which it assessed the housekeeping of stor0e areas, including

'

work areas of the plant. During these audits, 580 examinations of storage

areas were performed. Unsatisf actory conditions were identified in only

23 of those examinations. This indicates that, in the view of LILCO's

auditors, acceptable conditions generally were being maintained.

Tr. 12,029-30 (Kelly); see Tr. 12,038 (Kelly).

K-712. Of the 16 housekeeping observations listed in Group V of

LILC0 Exhibit 31, only one noted any damage to plant equipment.

Tr. 11,950 (Kelly); SC Ex. 56, FA 40, at 3 of 5; SC Ex. 65, at Ex. 5.

In that case, the LILCO witnesses testified that the damage resulted

from construction activity in the area and not from improper storage or

housekeeping. Tr. 13,772-73 (Museler).

K-713. NRC Staff witnesses testified as to the adequacy of house-

keeping with respect to plant systems during preoperating tests. The

LILCO startup program requires a special cleanliness form whenever access

into components or piping systems is needed. This process is performed

with strict controls, including supervision by LILCO Quality Assurance.

LILCO also establishes more stringent housekeeping zones around open

. . , . _ _ .-.
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piping systems and components and performs inspections prior to closing a

system or components to verify that they have been kept adequately clean.

The Staff verified that LILC0 did institute more stringent controls for

such systems and equipments than for general housekeeping.

Tr. 16,466-67, 17,318 (Higgins).

K-714. The Staff agreed that each plant must establish a transition

from the construction mode to the operational mode, which includes

improvements in plant housekeeping. The Staff found that conditions at

Shoreham were improving as of the latter part of 1982. Tr. 16,459-61

(Gallo, Higgins).

K-715. The Quality Assurance program and construction management

requirements of housekeeping on the Shoreham site not only include

auditing and surveillance activities but also include regularly assigned

cleanup crews and regular inspections of these areas. Tr. 11,930-31

(Museler). The quality assurance audit program of housekeeping at

Shoreham addressed housekeeping and required corrective and preventive

actions to be taken as appropriate. Tr. 11,925-26 (Museler).

K-716. LILCO Field QA conducted 230 audits that address storage

areas as far as housekeeping (trash and debris) was concerned. During

those audits, 580 storage areas were inspected. Of those areas, 23

revealed departures from requirements. That represents a 3.97 percent

rate of departure, which LILCO's witnesses believe indicates the program's

success. Tr. 12,029-30, 12,036 (Kelly).

,

_ _ _ .._,
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b). The Construction Assessment Team (CAT)
Inspection and Other I&E Reports

K-717. The NRC noted housekeeping concerns in the CAT Inspection

and other I&E inspections. See subsection c), "The Readiness Assessment

Team (RAT) Inspection" (immediately following this section). See also

Section 10.C., CAT Inspection, below.

K-718. Housekeeping and cleanliness is an area that the NRC Staff

reviews. It is a very difficult area, and it is an area that does not

directly affect equipment operability. The NRC Staff witness recognized

that LILCO does, in fact, try to address housekeeping and that LILC0 has

m?de continual efforts in the housekeeping area. Tr. 16,453 (Higgins).

K-719. The NRC Staff witnesses testified that the housekeeping

conditions described in I&Es findings can be expected at any nuclear

power plant site while it is under construction. Tr. 16,458-60 (Gallo).

The housekeeping conditions at Shoreham were described as not signifi-

cantly worse than the Staff would have expected given the ongoing con-

struction and the number of workers involved. Tr. 16,447, 16,475

(Higgins).

K-720. Staff witness Gallo testified that during the transition

from construction to operations the NRC looks for improvements in clean-

liness. Tr. 16,459 (Gallo). Although LILCO is making the transition

from construction to operations and improvements in housekeeping have

.
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been made, the inspectors did not feel that LILCO was as far along as it

should'have been. It is not atypical for a Licensee to have housekeeping

problems in this transition period. The Staff stated that'LILCO's

corrective actions are an attempt to improve cleanliness and that LILCO's

programs _ar.d procedures should elevate Shoreham's state of cleanliness to

the required level. Tr. 16,460-61 (Gallo, Higgins).

K-721. Although LILCO has many layers and sequenced inspections for

turnover of equipment and for preoperational tests and inspections, the

NRC wanted LILCO to eliminate the " potential" for problems caused by

housekeeping. The NRC noted, however, that the checks and balances that

exist at Shoreham are adequate and probably would be adequate even for

conditions worse than those found at Shoreham. Tr. 16,474 (Higgins).

K-722. In I&E Inspection Report 82-04, the 1982 CAT inspection,

LILC0 was cited for violation of 10 C.F.R. Part 50, Appendix B, Criterion V.

The violations stemmed from " lack of management control of housekeeping,

cleanlines,s and fire protection." SC Ex. 898, at 4-44; see SC Ex. 89D,
'

,

,
at 4-5. The specific violation involved LILCO's failure to keep certain

!
work areas sufficiently clean and orderly so that the construction

activity could proceed in an efficient manner. Construction Site
,

,
Instruction?l3.1 directed:

l

i

L Work areas shall be kept sufficiently clean and

i orderly so that construction activity can proceed in
an efficient manner . . . excess material shall not
be allowed to accumulate and create conditions that
will adversely affect quality . . . Equipment and

|
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instructions for the protection from the prevention
of damage by fire shall be provided . . ..

The NRC Staff found that this CSI had not been satisfied because of cer-

tain housekeeping deficiencies. Because this CSI had not been satisfied

and because this was part of LILCO's program to implement its compliances

with Criterion V of Appendix 3, the NRC Staff cited LILCO for a

violation. See SC Ex. 98B, at 4-4; Tr. 16,437 (Higgins).

.

K-723. In Violation No. 4 of the CAT inspection, the I&E inspectors

identified a deviation from Criterion V of Appendix B. The I&E irspec-

tors found:

(1) On February 12 and again on February 24, fire hazards were

identified in the fuel oil transfer rooms. These hazards included fuel

x.
leaking from pumps; fuel oil in drip trays, welds and buckets;

combustible fumes in rooms where pumps were running; and room vents which,

were taped closed. In addition, on February 25, 1982, welding was taking

place without fire extinguishers present. No fire watch was designated

nor had previously identified fire hazards been eliminated.

(2) On February 12 and again on February 24, fire hazards were

identified in the emergency diesel generator room. These included fuel

oil on the-floor and foundations. On February 25, welding was observed -

on two of the diesels with fuel still under the engine generators.
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(3) On February 24, both rooms of the screen well pump house were

observed to have excess material ana were extremely dirty. The material

blocked access to the electrical panels and hindered work. SC Ex. 89B,

at 4-4, 4-5.

The I&E inspectors stated that it was "of particular concern" that

there were "many observed instances of dirt, grit and debris in, on and

around electrical boxes, cabling, and operating shafts and stems of motor

operated valves." SC Ex. 89B, at 4-44. The I&E inspector noted that the
\;
! example.s of housekeeping,. cleanliness and fire prevention deficiencies

were judged a violation stemming from lack of management control. As a

result of the inspection, LILCO committed to assign a ten person cleanup

crew to the-plant buildings, beginning March 1, 1982. SC Ex. 89B, at

4-44; Tr. 13,811-13 (Museler).

K-724. During the CAT inspection, the housekeeping deficiencies

were initially identified early in the inspection. This was on February 11:-

or 12, 1982, and the Staff concerns in this regard were communicated

to LILCO at or about that time. In this instance, the same problems were
i

then reidentified on February 25, 1982. Some things had been cleaned

up,.but the inspector went back and found similar problems and, in somej

; instances, almost exactly the same problems. Mr. Higgins would not have
|

expected to have found the same problems in late February which had been

identified initially on February 11 and 12. Tr. 16,486-90 (Higgins).

.
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K-725. Subsequent to the CAT inspection, in a memorandum dated

i March 8,1982, signed by Mr. Museler and Mr. Youngling, LILCO specified
,

corrective action measures to be taken by LILC0 to confirm or reconfirm

efforts to maintain acceptable levels of cleanliness at Shoreham. LILCO

Ex. 54; Tr. 17,301-02 (Higgins).

K-726. LILCO Ex. 54 indicates that strict compliance with house-

keeping and cleanliness instructions is mandatory and that violations will

subject persons to disciplinary actions up to and including termination.

Mr. Higgins would agree that these strong words indicate a strong attitude

towards such cleanliness requirements. Tr. 17,304 (Higgins). Mr. Higgins,

however, was unaware of any disciplinary action against any employees in

violation of housekeeping or cleanliness requirements. Tr. 17,304 (Higgins).

K-727. Although LILC0 Ex. 54 relating to housekeeping and cleanliness

was, in the Staff's opinion, a strong statement of corrective action-by LILCO,

as indicated by Inspection 82-27, LILCO subsequently had similar housekeeping

problems. Tr. 17,462-63 (Higgins).

K-728. I&E Report 82-27 is dated November 22, 1982. At page 5,

under the heading, " Plant Tours," the following information was observed:

Inspection of battery and emergency switchgear rooms
revealed many unacceptable items such as wood, rags,
paper, metal, poly bottles, drop cords, welding lead,
air hose, a damaged ammeter on a battery charger
which had been damaged since May 1982, a 24 VDC
battery cell which has been jumpered out with a

,

e
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damaged connector since July 1982, and all three
battery doors unlocked and propped open . . . .

The reactor building and containment were very
dirty with debris, hardware, wood, rags, paper and
dirt on components, piping, and in electrical trays.

It was noticed that a concerted effort was being
made in the containment drywell, but it is not
evident in the reactor building. In screenwell room
A, a ladder was against the electrical cabinet and no
fire extinguisher is present in the room. In
screenwell room B, a large workbench is up against
the electrical cabinet also. SC Ex. 93, at 5.

K-729. The items that were identified in Inspection Report 82-27

were similar to those that were found in the CAT inspection. They were

not cited as a new violation in 82-27 because there was still an open

item in the CAT inspection. Tr. 16,442-44 (Higgins).

K-730. After the Staff had reviewed proposed corrective action to

the housekeeping deficiencies in the CAT inspection as described in

LILCO's July 28, 1982 letter (SC Ex. 70), the Staff was not completely

satisfied with the adequacy of those corrective actions. Accordingly,

during the week of September 5, there were discussions regarding the need

for further actions. Subsequently, in Inspection Report 82-27, conducted
.

subsequent to the September 5 meeting, the inspector identified condi-

.tions that he felt should have been better. Tr. 16,444-49 (Higgins).

K-733. Mr. Higgins agrees that the findings in I&E Inspection

Report 82-27 are basically the same situation as that-identified in

Violation No. 4 of the CAT inspection. Tr. 16,449-50 (Higgins). The
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observations in I&E Report 82-27 were approximately eight months after

the CAT inspection. These were not the same instances of litter and

debris, but rather, they were additional instances of the same type of

problem. Mr. Higgins would agree that as of October 1982, there were

still problems with housekeeping and cleanliness and with inadequacy of

fire protection. Tr. 16,450-52 (Higgins). It indicates continuing pro-

blems in housekeeping and cleanliness. Tr. 16,452 (Higgins).

K-732. By the time the CAT inspectors left the site in February

1982, the specific housekeeping / cleanliness deficiencies had been cleaned

up. These deficiencies involved the battery and switchgear rooms. There

is nothing special about these rooms that would make them logical candi-

dates to be more dirty than other places. Indeed, the NRC Staff believes
,

that these are areas that the Staff expects to see cleaner than other

areas. Tr. 16,456-57 (Higgins). The CAT observations related to clean-

liness and housekeeping were made because the Staff felt that LILCO had

erred on the side of allowing too much trash to accumulate. Tr. 16,458

(Higgins).

K-733. Mr. Higgins agrees that the CAT inspection and I&E

Report 82-27 constitute two observations eight months apart which do not

show much improvement at a time when it could be expected that improve-

ment would take place as construction activities decreased. Tr. 16,462

(Higgins).
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K-734. LILCO's attitude with respect to the cleanliness and house-
.

keeping issues is that they will clean up as they go along with a " big

push" at the conclusion. They did not completely ignore this situation.

When it was brought up by the NRC Staff, LILCO ultimately said that the

plant was still in the construction mode, and that there is a lot of

'

dirt generating activity and that it would not be productive or cost

effective to be doing as much cleanup as the Staff wanted. Accordingly,

the Staff testified that this has been an area where the Staff has

differed with LILCO management. Tr. 16,463-64 (Higgins).

K-735. The Staff witnesses believe that there is some assurance

that the housekeeping and similar deficiencies have not really resulted

in conditions adverse to quality because of subsequent checks. These

include such things as final inspections, pre-operational tests, etc.

Mr. Higgins believes that the inspections, tests and flushes that are

done are adequate to cover any deficiencies that might have resulted from

the storage deficiencies that have been identified. Tr. 16,467-70

_(Higgins).

K-736. Mr. Narrow cannot give specific details, but he recalls that

there have been times when some equipment required major repair because

of deterioration due to exposure to the elements, possibly during stor-

age. Tr. 16,472 (Narrow). Mr. Higgins recalls an air conditioning

system filtration electrical control box that was so corroded due to

improper storage that it needed to be replaced completely. Tr. 16,472

(Higgins).
,

.
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K-737. The litter and debris deficiencies noted in the CAT inspec-

tion and in I&E Inspection Report 82-27 had the potential to cause prob-

lems. Because of this potential, the Staff sought to have them remove

all possible causes of problems. The Staff does not like to depend on

subsequent checks (such as pre-op tests) to insure quality. Tr. 16,474

(Higgins).

K-738. Testifying on December 15, 1982, Mr. Higgins said that the

amount of dirt and the disorderly nature of the Shoreham facility is

somewhat greater than the Staff would have expected. Mr. Higgins char-

acterized the cleanliness situation as "over the border." Tr. 16,475

(Higgins).

K-739. After the meeting of the I&E Staff with LILCO management on

tne week of September 5, 1982, LILC0 management committed to doing the

work to eliminate the problem. The Staff thought it was noteworthy that

- subsequently, in Inspection Report 82-27, the same types of problems did

turn up. Tr. 16,476 (Higgins).

K-740. LILCO Ex. 33, a November 4, 1982 letter from the NRC Staff

to LILCO, is a further followup on the CAT inspection. This letter grew

out of the meetings held the week of September 5, 1982. With respect to

the housekeeping / cleanliness violation in the CAT inspection, the Staff

had not been entirely satisfied with the responses contained in SC Ex. 7

(the LILCO formal response to the CAT inspection) and the Staff felt it

4

- -_ _ _ _ _ _ _ . _ _ _ _ _
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was necessary to elicit additional commitments. The additional commit-

ments included one in which senior LILCO management would perform periodic

walkthroughs in various areas to identify housekeeping deficiencies.

Tr. 16,480-82 (Higgins). In addition, electrical trays were being

I

inspected for quality control, cleanliness and freedom from debris. This

was an additional commitment in LILCO Ex. 33, which had resulted from the

September 5 meeting. Tr. 16,484 (Higgins).
.

K-741. In I&E Inspection Report 79-16, the insoector noted that on

tours conducted between October 3 and October 11, 1979, many Category I

components were not maintained with adequate cleanliness. Discrepancies

noted included accumulations of dust, dirt, grease, trash and broken glass.

Some of the affected components were the standby liquid control pumps and

motors, the HCPI pump and turbine, the RCIC pump and turbine and the

battery room. Gallo et al., Staff Ex. 8, Attachment 2.b, at 5-6.

Mr. Higgins agrees that, at least to some extent, this is similar to the

finding in Violation 4 of the CAT inspection. Tr. 16,493 (Higgins). In

response to the 79-16 finding, LILCO cleaned up the particular discrepan-

cies and also rewrote their QC instruction, which specified the cleanliness

checks needed to be made. Given this corrective action, Mr. Higgins would

still not expect that the corrective action for 79-16 would ensure cleanli-

ness in areas identified in the CAT inspection. Tr. 16,495-96 (Higgins).

K-742. The third violation in the CAT inspection was a pipe hanger'

which was found to be displaced from its accepted tolerance. The cause of

this was that carpenters had attached scaffolding to the pipe hanger, an

. .._ _ _
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act which is prohibited by site requirements. The pipe hanger was within

the vendor's design tolerance, but was outside LILCO's design tolerance

and thus was cited by the NRC. This item was corrected while the inspec-

tion was still ongoing. When the scaffolding was moved, the pipe hanger

returned to its proper position. Tr. 13,806-07 (Museler). This occurrence

of improper mounting of scaffolding to a pipe hanger occurred after final

FQC inspection. Tr. 13,810 (Museler). This was a valid observation on the

part of the NRC inspector. Tr. 13,810 (Museler).

K-743. Violation No. 3 in the CAT inspection involved the scaf-

folding being attached to a pipe support. SC Ex. 89B at 4-4. In I&E

Inspection Report 82-26, SC Ex. 91, at 4, it is noted that the inspector

on September 21, 1982, noted that scaffolding was hung from several pipe

supports and restraints. In one case, it was hung from a pipe which was

just next to its containment penetration. Tr. 16,518 (Higgins); SC

Ex. 91, at-4. This is somewhat different-from the situation in the CAT

inspection because the pipe supports and restraints which were being used

by the scaffolding in Report 82-26 were much more substantial and were

not the type that could be moved by the scaffolding. Mr. Higgins was

concerned, however, that this was contrary to a licensing memorandum that
,

had been put out to personnel stating that permanent plant components

must not be used in any manner to support scaffolding. Thus, the main

difference from the CAT inspection was that, in CAT, the support had

actually gone beyond its permitted tolerance while, in 82-26, no damage

was noted. The fact that scaffolding was being attached to permanent

plant components, as noted in Report 82-26, was contrary to the internal

_. _ _ _ _
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LILC0 memorandum to its personnel which Mr. Higgins believer. Jould have

been adhered to Tr. 16,519-20; SC Ex. 91, at 4. Mr. Higgins, af ter

reviewing the situation in 82-26, concluded that the earlier corrective

action was not sufficient. Tr. 16,521 (Higgins).

K-744. The NRC Staff witnesses testified that unsatisfactory house-'

keeping conditions did not directly affect the operability of plant equip-

ment. NRC inspectors have not encountered any situation where cleanliness

conditions have resulted in any safety problem. Tr. 16,452-53, 16,465

(Higgins). The NRC Staff has specifically considered the potential safety

implications each time the Staff found unsatisfactory housekeeping condi-

tions. In each instance, no safety problem was indicated. Tr. 16,465

(Higgins).

K-745. The lack of safety significance in the CAT housekeeping

findings is reflected in the Level V severity level assigned to the'vio-

lation. The NRC has five levels of severity, I~through V, Level I being

the most severe violation. Severity Level V violations have minor safety

or environmental significance. Tr. 13,813 (Museler), 13,815 (Eifert).

LILCO agreed that the housekeeping conditions contained in the CAT Report

were not significant in terms of the integrity or safe operation of the

plant. Tr. 13,813 (Museler).

K-746. Although the Staff has had differences with LILCO concerning

LILCO's philosophy on houskeeping, the Staff concluded that in general

LILCO's housekeeping is adequate. The Staff has not found a significant

..
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problem on an ongoing basis. Housekeeping and cleanliness are addressed

through continual efforts to maintain the site in a manner consistent with
,

the type of level of activity in work areas. Tr. 16,463-65, 16,474-77

(Higgins).

:

f K-747. There were some differences in judgment between LILCO and NRC

regarding the allocation of resources to cleanliness requirements and how

i these resources can be utilized.to the maximum extent. The NRC did recog-

nize that LILC0 has not completely ignored housekeeping and that LILCO has

not indicated that it feels housekeeping is not worthwhile. In fact, dur-

ing an NRC inspection, the inspector noted that there had been an improve-

ment in housekeeping. Tr. 16,461 (Gallo), 16,458, 16,463-64 (Higgins).

K-748. NRC Staff witness Higgins testified that the similarity
,

between violations identified in the CAT Inspection and NRC Inspection
*

82-27 for housekeeping in the battery and switchgear rooms was not indi-

cative of a failure by LILCO to clean the area. Mr. Higgins further indi-

cated that the battery and switchgear rooms had been cleaned before the

end of the CAT Inspection, but that because of the dirt and debris gen-

erated by a 2500-man work force it requires continual attention to keep

an area clean. Tr. 16,456-57 (Higgins). The Staff recognized there was

going to be some debris generated at any given time or place, but they

felt that LILC0 had erred a little bit on the side of allowing too much

accumulation. The Staff noted that it is a value judgment as to how much

dirt and debris is acceptable and that in LILCO's judgment the work force*

assigned was adequate to keep ahead of the debris. Tr. 16,458 (Higgins).

J

_-_ - , , - --, ,
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K-749. The NRC believes that LILCO is making an effort to clean up

the plant and has given priority to certain areas that are nearing

completion. Housekeeping difficulties noted in I&E reports late in 1982

were in areas of the plant having lower priority. No housekeeping

problems have been identified by I&E inspectors in plant areas that have

received final cleanup in preparation for operation. Tr. 16,476-77

(Higgins).

K-750. During the Torrey Pines Technology independent verification

of the adequacy of the construction of Shoreham, Torrey Pines did not

observe many discrepancies relating to housekeeping. The manager of the

Torrey Pines effort stated that housekeeping at Shoreham was consistent

with what he had observed at other nuclear construction sites. While

construction is necessarily a dirty activity, he did not feel Shoreham

was excessively dirty. Tr. 18,887-88 (Johnson),

c). The Readiness Assessment Team (RAT) Inspection

K-751. The NRC Staff RAT Report listed several unacceptable condi-*

tions in cleanliness and indicated that housekeeping was not acceptable

at Shoreham. However, the Staff concluded that the housekeeping condi-

tions noted were not adverse to quality and did not affect startup

activities or adversely affect plant equipment. Tr. 20,046 (Greenman),

20,057 (Higgins). For example, during the RAT inspection, the Staff

conducted an internal inspection of an RCIC barometric condenser at
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|

elevation 8', and this inspection revealed no degradation attributable to
,

|

lack of cleanliness. Museler et al. ff. Tr. 19,757, at 21.
|

|

K-752. During the RAT assessment, the NRC inspected several areas

of the plant that had reached a state of completion approaching opera-

tional status. Specifically, the upper elevations of the primary

containment and the radwaste building fall into this category, a-id the.

NRC concurred that cleanliness levels in these areas, while not perfect,

were appropriate for areas where construction was essentially completed.,

1

In LILCO's view, this confirms that LILCO's previously established
!

! programs and philosophy were achieving the desired goal. Museler et al.,

ff. Tr. 19,757, at 24; Tr. 20,054-55 (Greenman).

i K-753. LILCO believes the general conditions of the plant during

the RAT Inspection in January were compatible with the stage of construc-
,

1

tion at the time, i.e., four to five months from fuel load. Museler

et al., ff. Tr. 19,757, at 20.

K-754. Although the Staff did not agree with that position, they ,

did state that LILCO had informed the NRC earlier that fuel load was

sometime in late January or February 1983, i.e., within about a month of

the CAT inspection. Tr. 19,759, 20,045 (Greenman). See also. Findings

K-1134-38.

1

- , _ ._ _ _ __ _ _ _ _. _.
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K-755. Suffolk County attempted to establish that poor housekeeping

conditions at Shoreham demonstrated a poor management attitude by LILCO

with respect to quality assurance. See, e.9., Hubbard, ff. Tr. 15,362,

at 5-8. NRC staff witnesses testified that their concerns about house-

keeping, particularly those appearing in the RAT inspection, were not due

to e lack of management attention, but due to LILCO's philosophy that,

with the exception of certain equipment, most of the plant cleanup should

be performed after construction of a particular area is completed or

nearing completion, rather than being performed continually as construc-

tion progresses. Tr. 20,042 (Greenman); see also Museler et al. , f f.

Tr. 19,757, at 21-23. In general, other than this philosophical differ-

ence, the Staff has found LILCO management to be responsive to its con-

cerns. Tr. 20,077 (Higgins).

K 756. With regard to the overall cleanliness of the plant, LILCO

committed to the NRC to undertake the following measures as a result of

the RAT Inspection:

(a) A general clean-up of the major buildings in the
Plant will be conducted on at least a weekly basis. Addt-
tional craft personnel will be assigned full-time to house-
keeping duties until plant readiness is acceptable to NRC
inspectors. Fifty additional laborers have already been
dedicated full-time to this process.

i

(b) Specific eating areas were established in the Plant
even within zone 5 areas which normally permit eating and
smoking.

(c) Specific verbal instructions have been and will con-
tinue to be provided to Plant personnel and to all manual con-
struction personnel regarding housekeeping policies.

- . .. ._- _. --
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(d) Inspections have been and will be conducted of all
areas by LILCO management personnel and these inspections will
be documented.

(e) Field quality assurance will monitor these
additional activities as part of their normal surveillance
program.

(f) LILC0 has initiated weekly Monday morning walking
1

tours of the reactor building, control building, andt

screenwell with the following personnel generally in
attendance:

1. Manager of Construction and Engineering;

2. General Superintendent of Construction;

3. Safety Supervisor (head of plant clean-up
program);

4. NRC Resident Inspector; and

5. Field Quality Assurance Manager.

Museler et al., ff. Tr. 19,757, at 21-22.

K-757. In the three weekly inspections conducted pursuant to

LILCO's RAT response, improvements have been noted in all areas of the

plant. The NRC inspector concurs in this assessment, although both the
4

NRC and LILCO agree that additional improvement can still be achieved.
4

Tr. 20,051-52 (Higgins); Museler et al., (f. Tr. 19,757, at 22.

K-758. LILCO agreed with the Staff that the difference of opi.11on

on housekeeping does not reflect poor management attitude. Rather, it

represents a difference of opinion between professionals, in an area in

which judgment plays a substantial role. LILCO management involvement in

housekeeping during the construction phase of the project is illustrated

by a number of actions:

. . . _ . - . _ . - --
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(a) LILCO has maintained a comprehensive housekeeping
program throughout the project documented by formal construc-
tion site instructions.

(b) At various appropriate times in the construction
process, general roll-backs and clean-ups of various
buildings have been initiated in order to keep unused
construction material and debris from accumulating.

(c) LILC0 field quality assurance has maintained an
ongoing audit program of the site housekeeping program.

(d) LILCO's Manager of Construction and Engineering
personally reviews every FQA audit report.

(e) Various areas of the plant which have equipment
turned over to startup or plant staff have been separately
caged for cleanliness control.

(f) The LILCO Startup Manager and the LILCO Plant
Manager have communicated directly with the UNICO
Construction Manager on numerous occasions requesting
special cleanup activities or increased attention in
some areas. Joint tours of various areas have been
conduc'ed by the LILCO Startup Manager and the UNICO
Construction Manager.

Museler et al., ff. Tr. 19,757, at 22-23.

K-759. LILCO witnesses testified that management has been directly

and appropriately involved in the housekeeping activities at Shoreham.

LILCO believes that the actions taken in response to the RAT Inspection

have resulted in cleanliness improvements and that no further action will

be required by the NRC in this matter. Museler g al., ff. Tr. 19,757,

at 24. LILCO has committed to increase the housekeeping effort until the

plant obtains the cleanliness level sought by the NRC inspectors. Id. at

22.

L_
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K-760. The Licensing Board specifically asked Mr. Hubbard to answer

questions regarding why the housekeeping deficiencies discussed by

Suffolk County in cross-examination of the LILCO witness panel are sig-

nificant from a QA/QC point of view. See Tr. 11,969-70. As a result,

Mr. Hubbard submitted supplemental direct testimony in response to this

Board question. S3 SC Ex. 890.

K-761. Mr. Hubbard believes audit findings relating to litter and

debris are significant in the analysis of the adequacy of the implemen-

tation of LILCO's QA/QC program. First, there is the potential for

damage resulting from litter and debris. Each housekeeping deficiency is

not likely to cause significant damage and, indeed, some deficiencies

(such as loose paper) would likely never cause a problem. However, the

same measures which need to be implemented to control loose paper also

prohibit excess dirt in the storage area. If violated in that regard,

the dirt can enter into components and equipment and cause deterioration,

some of which may be very difficult to recognize. In this regard,

Mr. Hubbard pointed out that premature aging of a component is not always

readily observable, even assuming that proper inspections and tests are

conducted. SC Ex. 890, at 2-3.

K-762. Mr. Hubbard also found that the housekeeping deficiencies

were significant because they constitute violation of regulatory provi-

sions. The NRC's regulations, 10 C.F.R. Part 50, Appendix B, create a

standard which must be followed. If it is not followed, a violation
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exists which should be considered significant, because it may indicate a

disregard for Appendix B requirements. SC Ex. 890, at 3.

K-763. Criterion 2 of Appendix B states:

4

Activities affecting quality shall be accomplished
under suitably controlled conditions. Controlled
conditions include the use of appropriate equipment;
suitable environmental conditions for accomplishing
the activity, such as adequate cleanliness . . ..

' Criterion 13 of Appendix B, dealing with storage, echoes these require-

ments by specifying that a Licensee must establish measures for " cleaning ,

and preservation of material and equipment in accordance with work and

inspection instructions to prevent damage or deterioration." SC Ex. 890,

at 4.

P

K-764. ANSI N45.2.2-1972 states:

i

Cleanliness and good housekeeping practices shall be
enforced at all times in the storage areas. The
storage areas shall be cleaned as required to avoid the
accumulation of trash, discarded packaging materials and
other detrimental soil.

ANSI N45.2.2 also provides:
,

'The use of storage of food, drinks, and salt tablet!

dispensers in any storage areas shall not be permitted.
SC Ex. 890, at 4.

I

!

|

-- . , . .-. , - . . . - - . - _ . . . .
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!

K-765. Mr. Hubbard testified as follows: The housekeeping / storage

! related deficiencies at Shoreham are indicative of management failure to

ensure full implementation of the Shoreham QA/QC program. He recognized

that under Appendix B, the degree of QA/QC controls may vary, depending

i upon the need for such controls. This is emphasized by Criterion 2 of

Appendix B. However, the QA/QC program, once established, should also

reflect the degree of control which can be achieved with proper impleren-

tation. It would make no sense to establish a program which is unfeas-
|:
| ible to implement, since it may lead to personnel believing that full and
,

complete implementation of QA/QC measures is not important. Accordingly,

an extremely important aspect of a good QA/QC program is the prescription .
,

j- of a set of clear and understandable rules and vigorous enforcement of
!

those rules. Once such a program is established, any deviation must be

considered significant since it reflects a deviation from the defined,

I program. SC Ex. 890, at 6-7.
t

K-766. -The LILCO witnesses testified on several occasions that, in

their opinion, particular housekeeping / storage deficiencies were not
.

|. significant because they had not resulted in damage to otherwise affected

! systems, structures or components. 'Mr. Hubbard did not agree with this

conclusion. Mr. Hubbard believes these deficiencies are significant.

chiefly because they reflect a lack of discipline in, and management

attention to, the QA/QC program. That program required that storage

areas be maintained in a clean manner. The large number of-QA/QC defi-

ciencies indicates that this program is not fully implemented. The fact
|
| .

'
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that LILC0 QA/QC management (as reflected by the LILCO witnesses) finds

repeated litter and housekeeping deficiencies to be acceptable, or at

least not a significant concern, represents a lack of attention to the

necessary discipline and detail which are essential to a successful

program. SC Ex. 890, at 7-8.

K-767. The LIlC0 witnesses agreed that Field Audit 470, Finding

4.1; Field Audit 740, Finding 4.1; Field Audit 1275, Finding 4.1; and

Field Audit 1325, Findings 3.2 and 4.1 involved auditors' observations

that the requirements of LILCO's housekeeping procedures were not being

met. The LILCO witnesses believed that the requirements of LILCO's

procedures were being met, except in the case of Audit Finding 4.1 of

Field Audit 470. Tr. 11,947-49 (Museler). Mr. Museler stated that in

addition to the first five findings, there are additional similar

findings: Field Audit 226, Finding 4.3; Field Audit 444, Finding 4.1;

Field Audit 803, Finding 4.4; and FQC Audit 40, Finding 1.3, paragraph A,

subpart 5. Mr. Museler would characterize these audit observations as

ones where the auditor noted an accumulation of trash or other foreign

material in storage areas. Tr. 11,953-54 (Museler).

K-768. Mr. Museler believes that Field Audit 470, Finding 4.5,

where trash and debris were found in contact with equipment in storage, is

in a different class of housekeeping finding than the others. The pro-

gram's objectives are not to keep warehouses clean, but to keep equipment

clean. This finding, then, is more important than others since trash or

|

!

!

L
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4

debris has been in contact with equipment and could adversely affect the

equipment. Tr. 11,955-56 (Museler).

.

K-769. Field Audit 721, Item 4.1, and Field Audit 1086, Item 4.2,
!

are similar observations of instances where trash had accumulated. In

one case, trash had accumulated in large bore pipes, and, in another

case, in two air filters. These observations address situations where,

the site procedures had resulted in an unsatisfactory condition, although

it did not result in any damage. This is similar to Audit
.

Observation 4.1 of Field Audit 740 where damage did result. So these

three Audit Observations, together with Field Audit 470, Finding 4.5, do

constitute trash accumulating unsatisfactorily on, or near, equipment.

This is a deviation from required procedures. Tr. 11,960-61 (Museler).

8). Manuals Updating

K-770. Activities affecting quality must be prescribed by

documented instructions, procedures, or drawings. The documents that are
,

used to construct the plant, or to maintain the plant, and the related

procedures, documents and drawings, all should be followed. In addition,-

documents which affect the quality of the plant must be reviewed for

accuracy. Tr. 11,978 (Museler).

K-771. LILCO's requirements are that the latest revision of docu-

ments be used for work and that the final inspections and procedures

- _. ,_ , __ --_ . - . _ _ _ ,
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developed for the plant must use the latest information. LILCO's program

to comply with Appendix B requires utilization of the latest applicable

revision, if that latest revision affects or is applicable to safety-

related portions of the plant. Tr. 11,997-98 (Museler).

K-772. The project manual is a specific set of procedures, instruc-

tions and memoranda unique to the Shoreham project that are issued and

controlled by SWEC project engineering teams. Tr. 11,999-12,000

(Eifert).

K-773. In I&E Report 79-05, the Staff cited LILCO for violation of

Appendix B, Criterion 5, because certain engineering quality assurance

procedures had not been updated for more than one year. This failure to

update change notices within one year constituted a violation of EAP 5.1,

which states in part:

The Quality Program Division Manager shall annually
have effective EQAPs . . . reviewed, corrected, and
updated as indicated by the review. Staff Ex. 8,
Attachment 1.a.

The LILCO FSAR stated that the Engineering Quality Assurance Program

would provide for the control of documents including quality assurance

manuals, procedures and instructions. Gallo g al., Staff Ex. 8, Attach-

ment 1.a. The Staff determined that the LILCO program which required

updating of the EQAPs was a program which was designed to implement LILCO's

compliance with Appendix B, Criterion 5.- Tr. 16,434 (Gallo), Thus, LILCO's
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failure to follow its own internal procedures constituted a violation of

Appendix B, Criterion 5. Tr. 16,432 (Gallo).

| K-774. I&E Report 79-05, dated May 4, 1979, involved LILCO's fail- |
'

|
' ure to have six quality assurance procedures up to date. That constituted

a violation of LILCO's internal procedures which required that the quality

assurance procedures be updated at least annually. Mr. Higgins said it

would be fair to state that LILCO's failure to follow its own internal

procedures constituted a violation of Appendix 8, Criterion 5. Tr. 16,432

(Higgins); 16,435-36 (Gallo); Gallo et al., Staff Ex. 8, Attachment 1.a.t

|

|
!

| K-775. In Report 79-05, the Licensee failed to update Engineering
;

QA procedures annually as required by his own internal procedures. Gallo
'

et al., Staff Ex. 8, at 10-11. The Engineering QA procedures are manual

! procedures. In this instance, a controlled manual had not been kept up
|

to date. The Staff testimony stated that there had been no recurrence of

the failure to keep this manual up to date. Tr. 16,726-27 (Higgins);

Gallo, ej al. Staff Ex. 8. Attachment 1.b. Mr. Higgins agreed that if

LILCO's audit program had identified similar failures to keep EQAP

| manuals up to date, then such a hypothetical failure would be similar to
|

| the one cited. Tr. 16,728 (Higgins).
|

|
K-776. With respect to problems with the Startup Manual, the

I initial violation (I&E Report 81-13, SC Ex. 94) was written in the summer

| of 1981. Mr. Higgins went back to follow up on it in early 1982 and saw

|
|

i

!

. ____ _. _.-,~ . . - _ , . _ _ _ . - _ . - . , , _ _ - . , _ - . _ _ . . _ . . , . - _ . . - _
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,

i that LILC0 was in the process of correcting matters, but that there was

: still some correction going on. Accordingly, the violation remained

open. Several months later in 1982, Mr. Higgins went back and found that
'

there were still problems with the Startup Manual, and, therefore, a

second violation was written and was highlighted to management's atten-
^

tion in the cover letter of the inspection report. At that point, LILCO

did implement effective corrective actions to eliminate the problems.,

I Tr. 16,501-02 (Higgins).
I

a

] K-77/. In I&E Report 81-13, it was determined that Startup Manual
.

Number 43, which was located in the control room and used by persons in
!

| the control room, was not adequately controlled. That Manual was not
1
' updated to include one revision and four instructions. Furthermore, the

"

'

controlled manual's distribution list incorrectly assigned that copy of .

!
y
'the Manual to a different recipient. SC Ex. 94, Appendix A, at 1-2, 4-5.

It is I&E's view that if a controlled document is required to be main-

tained up to date, and if LILCO does not maintain that document up to

date, this constitutes a failure to comply with Appendix B, Criterion 6.

Tr. 16,505-06 (Higgins),
i

K-778. In I&E Report 81-13, I&E audited only a single control copy

| of the Startup Manual. Subsequently, LILCO reviewed other copies of the

Startup Manual. It was determined that 42 of 59 manuals that were looked
|

at had deficiencies. These manuals were subsequently updated. It was
' found, therefore, that the failure to maintain the Startup Manual up to

|

l
L-
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date was a widespread problem. SC Ex. 95, item 2.a; Tr. 16,507-08

(Higgins).

K-779. In I&E Report 82-02, the resident inspector reviewed the

status of the Startup Manual. On January 18, 1982, the inspector noted

that the control room and OQA copies of the Startup Manual had not been

updated to include revision 15, and that records showed that only seven

of 44 controlled copies had been updated. SC Ex. 95, item 2A;

Tr. 16,509-10 (Higgins). Mr. Higgins would agree that as of January 18,

1982, the prior corrective actions instituted af ter Report 81-13 had not

been completely effective. Tr. 16,510 (Higgins). I&E Report 81-13 is

dated October 8, 1981 and refers to a routine safety inspection performed

on August 11 through 14, 1981. SC Ex. 94, cover page. The situation

which existed in I&E report 82.02 would have been cited as a violation

except that the previous violation from 81-13 was still open.

Tr. 16,510-11 (Higgins).

K-780. In I&E Report 82-08, dated May 27, 1982, concerning an

inspection between March 30 and May 10, 1982, the I&E inspector identi-

fled a repeat violation in terms of failure to adequately control the

Startup Manual. This was a situation where the corrective action

instituted by LILC0 subsequent to I&E Report 81-13 had not been effec-

tive. Tr. 16,512-13 (Higgins); SC Ex. 96, Appendix A and cover letter.

The I&E inspector found that portions of the Startup Manual which was

audited were not entirely up to date. SC Ex. 96, Appendix A. The

-

--. _ _ _ _ - - _ _ _ _ _ .
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Startup Manual problems were closed out in IAE Report 82-23. To

Mr. Higgins' knowledge, the problems resulted in no adverse effects on

the conduct of the startup program. Tr. 17,305 (Higgins).
o

i

K-781. Mr. Higgins would agree that FQC Audit 14, Finding A.1, is

similar to I&E Report 79-05 in the sense that both audits involve an

instance where a manual of the QA organization was not kept up to date.

Tr. 16,738-39 (Higgins).

K-782. The LILCO witnesses discussed audit observations where

manual holders were not keeping their manuals up to date. Mr. Eifert

believes that these instances have an extremely remote possibility of
.

having any impact on quality. Tr. 13,512 (Eifert). Many of these situa-

tions developed when people received revised instructions and put them in

their manuals without picking out or marking as void the earlier

revision. Tr. 13,513 (Eifert).

i K-783. The LILCO Job Only Manual is a unique manual that was

developed for pipe stress and support engineering work at the Shoreham

plant. The audit observations related to that manual reflect difficul-

ties in getting the manual started and did not in any way indicate any

concerns with the adequacy of the pipe stress engineering or pipe stress

support work that was being performed on the project. Tr. 13,514

(Eifert).

.
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K-784. One reason that Mr. Eifert was not concerned with manuals

not being up to date is that the manual itself is not a work check list.

There are other means that SWEC uses to assure that people are doing work

that they'are supposed to be doing. The most important such means is the

supervisor himself. Mr. Eifert does not believe that these audit observa-

tions related to keeping manuals up to date had any effect on the design

or integrity of the plant. Tr. 13,518-19 (Eifert).

K-785. With respect to manuals not being kept up to date,

Criterion VI is relevant. LILCO has established appropriate measures for

document control. The findings all relate to instances where implementa-

tion difficulties had occurred. Mr. Eifert does not believe that there

was any violation of Criterion VI. Tr. 13,531 (Eifert).

K-786. LILCO witnesses agreed that EA Audit 19, Finding-2.b.2; EA

. Audit 22, Finding 021(2); EA Audit 23, Finding 037; and EA Audit 27,

. Finding 078 fall into the grouping and category relating to failure to

maintain an up-to-date manual but were confident that these difficulties

have not had an adverse effect on the plant, and do not represent viola-

tions of Criterion VI. Tr. 12,038-39 (Eifert).



$-1175-

9). FSAR Control

a). General

K-787. The FSAR contains LILCO's commitments regarding regulatory

requirements and also contains a significant amount of descriptive

material in addition to those commitments. As design changes are

effected during the construction phase, LILCO has a requirement to keep

the FSAR current as to regulatory commitments. LILC0 has a program to

keep the FSAR current and the program concerns not only physical updating

of the overall FSAR, but also includes other mechanisms to assure that-

the information in the FSAR is made available to the Staff on a timely

basis. For instance, there is a question-and-answer process which

relates directly to the FSAR. Tr. 12,318-20 (Museler).

,

K-788. Both SWEC and LILCO have specific procedures (SWEC proce-

dures are ca,11ed roject procedures) by which changes that are involved

in the design process', after submittal of the FSAR, are identified and

tracked for inclusion in the FSAR. Tr. 12,323-25 (Eifert, Museler).

K-789. The decisions as to whether the FSAR needs revision and

whether the FSAR has in fact been properly updated are audited during-

SWEC EA audits of the E&DCR process. Tr. 10,240 (Eifert). The

engineering _ organization of SWEC is responsible for determining if an

FSAR change is required by an E&DCR. This decision is supposed to be

.
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made at the time the solution for the E&DCR is provided. Tr. 10,245-46

(Museler, Eifert).

K-790. Mr. Hubbard considers the FSAR to be part of the design con-

trol process. He notes that at pages 96-98 of LILCO's prefiled testi-

mony, there is a description of the control of design changes in

reference to the E&DCR form. It is noted in that testimony that the

change control mechanisms are designed to ensure that the proposed

changes are evaluated for possible impact on the commitments in the FSAR.

EAP 6.3 also concerns this same area. Accordingly, LILCO itself has

included FSAR changes in their description of the overall design change

control process. Tr. 16,049-59 (Hubbard).

,

K-791. The FSAR is not the detailed design document from which

,

plant features are actually installed, but it does set forth design

criteria and commitments. The FSAR thus acts as an interface with more

detailed design documents. lne FSAR describes the design commitments

which should be reflected in the' detailed design documents. The Staff

inspects the detailed design documents with the FSAR. Mr. Higgins agrees

that it is fair to state that the FSAR is closely tied to control of the

design process. Tr. 17,417-19 (Higgins). See also Tr. 17,343-44

(Gallo).

m_ _
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b). SWEC Audit Findings

K-792. In EA Audit 27, Audit Observations 072, Nos. 1 and 6, there

are two instances documented where calculations did not agree with FSAR

values. In one instance, the observation indicates that a calculation

provided for stresses to be increased by one-third for seismic loading.

The FSAR did not permit such an increase. In the other instance, the

calculations used a particular earthquake value whereas the FSAR speci-

fled that a different earthquake be used for the values. As a result, in

the first instance, the calculation was redone to agree with the FSAR.

In the second instance, it was determined that the FSAR needed to be

amended and such an amendment was initiated. Tr. 10,538-85 (Eifert);

SC Ex. 51, EA 27, Observation 072. The subsequent rework of the calcula-

tions was to identify that the proper allowable stress had been, in fact,

used. Thus, the rework was an administrative change to make sure that

there was no misunderstanding with respect to the loading mechanism which

was used in the analysis. Tr. 13,402 (Eifert). With respect to the item

where the FSAR was changed, it was not a technical change. It was more

like a clarification. Tr. 13,404 (Eifert)..

K-793. In EA Audit 40, at 2, it is noted that loading ~ combinations

listed in the FSAR had not been updated to reflect those used in the cal-

culations. Item 3 of Audit Observation 154 of EA Audit 40 revealed that7

:

! the FSAR had not been revised to reflect loading combinations used in the

! calculations. SC Ex. 51, EA Audit 40.

!

t.

,
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K-794. In EA Audit 33, Observation 114, the auditor was concerned

that E&DCRs had not been checked off to indicate that a change in the

FSAR was required when, in fact, the E&DCR did have an effect on the

FSAR. This was noted on the first page of the audit, indicating that

this was one of the more significant items in the audit report. This

situation was not in compliance with the requirements of SWEC procedures
'

and, as a result, SWEC took action to ensure that such E&DCR items were

tracked. Tr. 13,330-33 (Eifert).

66
c). Staff FSAR Concerns

K-795. Prior to November 1981, there had been a number of findings

and inspection reports that identified discrepancies between the as-built
,

plant and the FSAR design descriptions. There are two reasons why the

Staff was concerned about this. First, in the Staff's review of the

adequacy of the design, the Staff was concerned that they might not be

reviewing the plant that was actually being built. Second, during future

operations, it is important that the Staff have a reliable document that

represents the as-built plant. This is particularly useful in emergency

situations. Tr. 16,982-83 (Higgins). The Staff believes that the FSAR,

at least to the extent of the detail that goes into it, should be an

accurate description of the. design. Tr. 16,984 (Gallo). The Staff was

not able to clearly identify one particular cause for the FSAR discrep-

ancy difficulties. Most of the discrepancies that the Staff identified

66500 also Section 10.1., Final Safety Analysis Report (FSAR) Conformance.

_
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were fairly fine, detailed types of problems. Some were larger, however,

and accordingly the Staff believed that a full review was needed to make

sure that all of the fine detailed discrepancies were identified and

corrected in the FSAR. Tr. 16,986-87 (Higgins).

K-796. The Shoreham Plant Configuration Review Program ("SPCR") was

instituted in response to a request by the Staff. This was not a mild

request. Region I would not have been able to recommend a license if

LILCO had not done something to update the FSAR and make it accurate.

Tr. 17,062 (Gallo, Higgins).

K-797. The NRC witnesses confirm that the reason they wanted the

FSAR updated was to ensure that NRR in fact reviewed the as-built plant.

Considerations for the future were prompted by the TMI accident, which

showed the need for an up-to-date FSAR tor NRC Staff use in the event of

an emergency. Tr. 17,130-31 (Gallo).

;

K-798. The deviations cited by the NRC Staff from FSAR commitment

in the I&E inspection were not significant enough to affect the NRR

review of the plant and its design basis or the implementation of the

design basis. Tr. 17,135 (Higgins).

K-799. The Staff made a . strong request of LILCO to carry out

activities to bring the FSAR up to an adequate level of accuracy. What-

LILCO had been doing prior to that time was not adequate in the Staff's
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opinion. Tr. 17,373 (Higgins). The primary purpose of the SPCR program

was to make the FSAR accurate, not to confirm the implementations of the

design, although there is some overlap. Tr. 17,373-74 (Higgins).

I

K-800. Mr. Higgins has performed some walkdowns of systems. These

walkdowns were similar to the CAT walkdown, but were not as detailed. In

general, he found that the systems were constructed in accordance with

the detailed design documents. He also found that the necessary detail

in the FSAR was not completely achieved. Tr. 17,383-84 (Higgins). The

walkdowns conducted by Mr. Higgins resulted in his discovering many minor

differences between details in the FSAR and the as-built plant. There

were about five to ten differences per system. This would be a fairly

small percentage of the details of all systems contained in the FSAR.

Tr. 17,478-79 (Higgins).

K-801. The NRC Staff intends to review the results of the SPCR

Program. This review will include discussions with LILCO personnel,

review of the systems that are included in the program, review of the

type of procedures and QA review that the program is receiving, review of

the configuration discrepancy reports and review of.the resolutions.

There also will be a final review of the actual physical comparison

between the system that had gone through the program and the actual

as-built plant. This final review will involve another walkdown. These

steps by the Staff have not taken place, but are expected to take place

before fuel load. Tr. 17,416-17 (Higgins).,
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K-802. Mr. Higgins does not agree that there are numerous descrip-

tive details in the FSAR which do not constitute legally binding commit-

ments on LILCO. Tr. 17,496 (Higgins).

K-803. When LILCO speaks of a FSAR commitment, the reference is to

some feature of the plant, or of its operation, which must meet a

specific regulatory requirement or design basis. LILCO believes there

are three levels of detail in the FSAR: commitments; significant details

which do not constitute a commitment but which are of sufficient

importance that if any changes are made in those details, the NRC Staff

should be informed of those changes on a fairly rapid basis; and

descriptive detail, which may be useful in the Staff review of the FSAR.

Tr. 13,293-95, 13,296 (Museler).

K-804. The SPCR Program is being used by IILCO to bring the

descriptive detail in the FSAR to the level of accuracy which the NRC

requests. Tr. 13,302-03 (Museler).

| K-805. The LILCO witnesses disagree with the statement in Appendix

'8 of the 1982 CAT inspection that the findings of deviations in that I&E
i

'

! Report constitute violations of FSAR commitments. Tr. 13,308 (Museler).

The SPCR Program was not undertaken at the specific request of the NRC

Staff. However, the Staff strongly urged LILC0 to review and update the

FSAR for the types of concerns that were later identified in the-CAT

inspection, Appendix B. Tr.-13,314-14 (Museler). Indeed, in meetings

!

-
_ _ _ _ .
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during the previous two years, the Staff had indicated that LILC0 should

be doing more to incorporate details, such as those in Appendix B to the

CAT inspection, into the FSAR. The Staff didn't indicate exactly what

should be done to accomplish this task, but expressed the concern to LILCO

management. As a result, LILCO management decided to embark on the SPCR

Program to satisfy the NRC Staff concerns and to ensure that, if future

changes were made in the FSAR requirements related to updating, LILCO

would be in a good position to comply immediately with those regulations.

Tr. 12,365-66 (Museler).

K-806. The SPCR Program involves walkdowns of safety-related

systems, as well as portions of nonsafety-related systems which have

safety-related components in them. Tr. 13,688-89 (Museler).

K-807. LILCO Ex. 29 constitutes a summary of the types of problems

which have been identified in the SPCR Program. Tr. 13,690 (Museler).

All of the findings contained in the SPCR reports which are contained in

Suffolk County Ex. 71, fall into LILCO's third category of FSAR problems;

that category consists of deficiencies in descriptive detail. Tr. 13,690-91

(Museler). There have not been any changes in hardware in the plant as a

result of these findings. Mr. Museler also believes that there will be no

hardware changes as a result of these findings. Tr. 13,691 (Museler). In

addition, Mr. Museler does not believe that any of the SPCR observations

affect or degrade the safety of the plant or the capabilities of the plant-

as described in the Shoreham FSAR. In the opinion of Mr. Museler, the

i-
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observations also do not affect the Staff's safety review. Tr. 13,691-92

(Museler).

K-808. In its review of the Shoreham application, the NRC Staff

uses the FSAR as a measure of LILCO's commitments and to obtain certain

important descriptive information. The Staff also uses LILCO's other

detailed design documents, particularly for the electrical area.

Tr. 13,728 (Museler).

K-809. LILCO decided to perform the SPCR in the latter half of

1981. Tr. 12,358 (Museler).

K-810. Attachment 28 to the LILCO Prefiled Testimony, Project

Procedure P-309, entitled " Plant Configuration Review," guides the imple-

mentation of the SPCR Program. Tr. 12,366-67 (Museler).

K-811. Suffolk County Ex. 71 is entitled "Shoreham Plant Configura-

tion Reports," and contains seven reports, one for each of the following

systems: reactor water recirculation, control rod drive, hydraulic con-

trol, standby liquid control, core spray system, MSIV leakage control

! system, high pressure coolant injection and reactor core isolation cool-

ing. The overall purpose of the SPCR is to determine whether FSAR com-

mitments for any system description which might bear on the conclusions'

[ of safety analysis are accurate. The purpose also is to identify any dif-
i

j ferences between the as-built plant and the informational detail in the

FSAR. Tr. 12,374-75 (Museler).

|
?
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K-812. Tab 1 of Suffolk County Ex. 71, concerning the reactor water

recirculction system, indicates that the reviewers identified nine poten-

tial discrepancies between the as-built plant and the FSAR. Tr. 12,374

(Museler). Tab 1 states that the results of this review indicate that

conformance "does not exist until engineering resolution is provided."

SC Ex. 71, Tab 1, at 1. Mr. Museler confirms that the results of the

review for the reactor water recirculation system indicate that confor-

mance between the as-built plant and the FSAR did not exist until engineer-

ing resolution was provided. Tr. 12,375 (Museler).

K-813. Tab 2 of Suffolk County Ex. 71 is the Plant Configura-

tion Report for the control rod drive hydraulic control system. The

report indicates that the reviewers identified 13 potential discrepancies

between the as-built plant and the FSAR. The report concluded that con-

formance between the as-built plant and the FSAR did not exist until

engineering resolution was provided. Tr. 12,375-76 (Museler); SC Ex.

71, Tab 2.

K-814. Tabs 3 through 7 of Suffolk County Ex. 71 are the Plant Con-

figuration Reports for the standby liquid control system, the core spray

system, the MSIV leakage control system, the high pressure coolant injec-

tion system and the reactor core. isolation cooling system. All of-these

reports indicate that conformance did not exist between the as-built plant

and the FSAR until engineering resolution was provided. Mr. Museler does

not believe that any of these constitute deviations from an FSAR commit-

ment, but they do contain a number of observations indicating that the

-
. _ _ _ - _ . - - - _ _ _ _ -- - - -
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as-built plant differs from some of the detailed information contained

in the FSAR. Tr. 12,377-78 (Museler); SC Ex. 71, Tabs 3-7.

K-815. Suffolk County Ex. 71 indicates that with respect to the

standby liquid control system, nine configuration discrepancy reports

were issued. The MSIV leakage control system had eight discrepancy
,

reports. The HPCI system had nine discrepancy reports. The reactor core

isolation cooling system had twelve discrepancy reports. Tr. 13,379

(Museler).

K-816. As of February 1982, the RHR system which was the focus of

the CAT inspection was " construction complete." It had been turned over

to the LILCO startup organizaiton, but there was a punchlist of items yet

to be completed. It was in the checkout and the initial operation ("C&IO")

phase but it had not completed its preoperational tests. Tr. 12,360

(Museler). In selecting the RHR system for inspection in the CAT inspec-

tion, the Staff wanted to pick an important safety system, one that was

essentially done in terms of construction, so that a meaningful inspection

of the as-built configuration could be performed. That was the meaning

of " completed" in the CAT inspection. Tr. 16,989 (Higgins).

K-817.- In Mr. Museler's opinion, the Noti'ce of Deviation items in

the CAT inspection are similar to the discrepancies in descriptive detail

which Mr. Museler had described previously in the SPCR reports.

Tr. 13,819 (Museler).
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K-818. The Staff feels that all informational detail in the FSAR

should be complete and correct. Any deviation between the as-built plant

and the FSAR which is identified and which is not already included in a

schedule change to the FSAR would be considered by the Staff to be a

deviation from an FSAR commitment. Tr. 16,990-91 (Higgins).

K-819. In the CAT inspection, the second deviation noted in Appen-

dix B concerned drywell spray nozzles that are permanently blocked by

ventilation duct work. It is noted in the inspection report that this

reduces the effectiveness of the containment spray sysem. SC Ex. 89B, at

4-6. Mr. Hubbard is interested in whether this interference had been

looked at as pa*t of the design review process. Tr. 15,560-61

(Hubbard). The ventilation duct work ran up the side of the drywell very

close to the drywell spray header and thereby passed in front of it.

Thus, the spray coming out of the nozzles would spray the duct work,

thereby preventing the nozzles from performing their spray and

condensation functions in the manner for which they were intended. The

spray would come out but it would immediately hit the duct work. The

spray effect, for which the nozzles had been designed, could not be

achieved by the nozzles in front of the duct work. Tr. 17,021-22

(Higgins). This was considered one of the more significant' discrepancies

which were identified in Appendix 8 of the CAT inspection. Tr. 17,022

(Higgins). Subsequently, this discrepancy was resolved by analysis.

.Tr. 17,022 (Higgins). The drywell spray nozzles are safety related.

Mr. Higgins does not believe that the blockage by duct work which was

identified in CAT had been analyzed in the design documents of LILCO prior

._ _ _ .
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to the CAT team's identification of the problem. Mr. Higgins feels that

' someone in the LILCO organization should have identified it. Tr. 17,023-24,

Tr. 17,057 (Higgins). Even if the ventilation systems were not safety

related, they affect the performance of a safety-related system. Tr. 17,025

(Higgins).

K-820. The Teledyne core spray analysis was performed as a result

of the request made by the NRC Staff at a March 15, 1982 meeting with

LILCO. The Staff did not, however, require the study to be performed.

Tr. 17,049-50 (Gallo).

K- 821.' The NRR resolution of the drywell spray problem was that it

was not a safety concern because the drywell spray did not need to be

considered a safety-related system. Tr. 17,355-57 (Higgins). In Staff

Ex. 10, the Staff resolution states:

The inspection team noted that some (approximately
5%) drywell spray nozzles were physically blocked
by installed ventilation duct work. However, the
drywell sprays in the Shoreham design were not con-
sidered in the Staff's review of mitigation systems
for LOCAs or any design events. Therefore, the
5 percent reduction presents no safety concerns for
the Shoreham plant. Staff Ex. 10, ff. Tr. 17,358,
at 2.

Apparently, the Staff resolution is that even though the drywell spray

nozzles may be classified as safety related, they do not perform a safety-

related function. Mr. Higgins would, however, consider these to fall

( into the category of important to safety. Tr. 17,361-62 (Higgins).
:

._ ._ . . .
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K-822. The drywell spray nozzles were allegedly designed, installed

and inspected to full Appendix B requirements. It is only subsequent to

such inspection, that Mr. Higgins has determined, through NRR review,

that Appendix B perhaps would not have to be applied. Tr. 17,436-37

(Higgins).

K-823. In Appendix B to the CAT inspection, the Staff identified

eight deviations from the Shoreham FSAR, some of which had multiple

parts. The Staff further noted that similar discrepancies had been noted

previously. SC Ex. 898, at 4-1, 4-6, 4-7.

K-824. In Appendix B, " Notice of Deviation," to the NRC's CAT

inspection, the NRC Staff stated that "it appears that several of your

[LILCO's] activities were not conducted in accordance with the Final

Safety Analysis Report (FSAR) commitments." See SC Ex. 89B, at 4-6.

Mr. Museler stated that all deviations noted in that CAT portion were

devia-tions from the informational detail in the FSAR. They were not

deviations from any FSAR commitments. Thus, LILC0 disagreed that what

the NRC Staff noted was a deviation from any FSAR commitment. Tr. 12,336

(Museler).

K-825. Suffolk County Ex. 70, a July 28,1982 letter from Mr. Pollock

of LILCO to Mr. Thomas Martin, the NRC Staff Region I, (SNRC-743), consti-

tutes LILCO's written response to the CAT inspection. Tr. 12,337 (Museler);

see SC Ex. 70.

__ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ -
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K-826. The first finding of Appendix B to the CAT inspection con-

cerns the fact that a standard cabinet was installed with a certain kind

of bolt while the FSAR required a different installation. SC Ex. 898, at

4-6. Mr. Museler believes that this was a difference only regarding
'

informational detail, not a violation of a FSAR commitment. Mr. Museler

would term the FSAR commitment to be that the cabinets are installed for

seismic conditions. In fact, however, the as-built plant differed from

the descriptive information from the FSAR. He does not believe that

these details constituted an FSAR commitment. Tr. 12,339-42 (Museler).

K-827. With respect to the Appendix B Notice of Deviation in the

CAT Inspection, Mr. Museler confirmed that a number of other items set

forth in Appendix B also reflected differences between the as-built plant

and the FSAR. Tr. 12,343-48 (Museler).

K-828. In Item 5 of Appendix B, Notice of Deviation to the CAT

Inspection, the NRC identified that the trip set points for drywell

pressure and LPCI low pressure were contrary to those specified in the

FSAR. SC Ex. 89B,,at 4-6. Mr. Museler agreed that this is an instance

where the FSAR differed from the as-built condition. Tr. 12,345
.

(Museler).

K-829. Mr. Museler agrees that five of the six conditions noted, in
|

the Notice of Deviation from the CAT inspection, are contrary to two RHR

| piping and instrument drawings in the FSAR. Tr. 12,345-48 (Museler).

However, two of the five conditions, the four relief valves not going to

I
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controlled radwaste and the relief valve that was not a thermal relief

valve, were termed semantic differences between the NRC and LILCO.

Tr. 12,345-46 (Museler).

K-830. In Item 7 of the Notice of Deviation from the CAT inspec-

tion, there are two conditions that the NRC feels are contrary to the

FSAR. Mr. Museler agreed that there is a difference between the as-built

construction and the FSAR concerning the safety relief valve on a steam

supply. Mr. Museler said there is a typographical error in the FSAR. It

should say HPCI steam supply, rather than RCIC steam supply. The other

condition was termed a semantic difference. Mr. Museler says this was

simply a matter of interpreting the words that describe where a safety

relief valve is located. Tr. 12,356-57 (Museler).

K-831. In the case of Item 8, the NRC noted that there are addi-

tional valves located in the containment that are not described in the

FSAR. Mr. Museler said that the FSAR at page 7.3-25 was meant to_ indicate

the functional parts of the RHR system. LILCO is going to clarify the

text so that it more clearly states their understanding. Tr. 12,357-58

(Museler).
s

10). . Electrical Separation

K-832. Separation difficulties at Shoreham dated back to 1978,

according to the CAT inspection. SC Ex. 898, at 4-22.

-

- __ _ _ _
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K-833. In Appendix C to the CAT inspection, the NRC inspectors

observed that an E&DCR had established requirements for separation of

Class 1E and non-Class IE electrical cables in transit between raceways.

The inspectors identified four examples that did not comply with the,

requirements of the E&DCR. SC Ex. 898, at 4-8. These constituted ap-

parent violations of the LILC0 separation criteria between non-Class 1E

cable and Class 1E cable. The inspector noted that the separation in

cables from tray to conduit was not addressed specifically in the FSAR

nor in the specificiation. The inspector noted that the required one-

inch horizontal and one-foot vertical separation criteria were not being

maintained. SC Ex. 898, at 4-21.

K-834. In CAT, the E&DCR had become part of the specification.

Cable installations described by that specification were required to

comply with the specification as it had been supplemented by the E&DCR.

The Staff identified four instances in the CAT inspection where there was

lack of compliance with the separation criteria specified in that E&DCR.

Tr.16,572-73 (Higgins). The Staff did not cite this as a violation

~

because LILCO maintained that additional work remained to be done to

ensure that the cables met all sh ration requirements. This was a situa-

tion where the Staff felt that the work was being done in the wrong time

frame and constituted a weakness, especially.in light of past problems.

Separation ~ area c5hcerns should have been better defined by that point in

time. Tr. 16,573-75 (Higgins). .These items had not yet received their

final QA/QC. inspections. LILCO felt that separation area problems werei

|

part of an area of ongoing construction. Mr. Higgins agreed, however,

,

L.
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that there were several violations of the LILCO separation criteria.

Tr. 16,576-77 (Higgins). Mr. Higgins also agreed that there were non-

conforming installations. All of these nonconforming installations had

not been identified by LILCO prior to the CAT inspection. The Staff,

however, does not generally cite items as violations until the completion

of the installation and the final QA/QC inspection has taken place.

Tr. 16,578-79 (Higgins).
!

K-835. Mr. Narrow would agree that normally, when a licensee is

installing nonconforming cables, they ought to be tagged or noted in some

way at the time of the installation. In this case, however, LILCO was

implementing a program which was going to examine all of that cable by

means of a special 100 percent inspection. Tr. 16,581 (Narrow).
_-

K-836. With respect to the electrical separation matter, Mr. Higgins

agreed that it was not clear to which criteria QA was supposed to inspect

cables and raceways. Tr. 16,589 (Higgins). Mr. Higgins could not answer

how this situation complied with Criterion V of Appendix B relating to

the requirements that activities affecting quality shall be prescribed by

documented instruction, procedures or drawings. Tr. 16,590 (Higgins).

It was the NRC Staff's understanding that the final engineering criteria

and design criteria for electrical separation were not agreed upon until

April 1, 19*?. Tr. 16,592 (Gallo).

K-837. During the electrical separation discussion regarding CAT,

Judge Carpenter observed that it was difficult for him to see why this is
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not an absolute violation of Appendix B. Tr. 16,601 (Carpenter).

Mr. Higgins responded that it was not clearly defined at that point

whether or not cables in free air even had to be separated. Tr. 16,601

(Higgins).

K-838. Referring to the electrical separation matters in the CAT

inspection, Mr. Higgins agreed that if the specification was not complied

with and the installation was not in compliance with the specification,

an Appendix B violation would occur. Tr. 16,607 (Higgins). Mr. Gallo

would agree that it is a violation, so long as the specification was one

that affected quality. Tr. 16,609 (Gallo).

K-839. In I&E Report 77-05, dated April 7, 1977, SC Ex. 105, Appen-

dix A and page a, LILCO was cited for a violation in an instance where

field routed safety-related cable did not meet the separation criteria of

the specification. One of the concerns of I&E was that corrective

actions instituted by LILCO did not preclude repetition of installation

of cables which violated the separation criteria. During the inspection,

I&E identified safety-related cable installations which did not meet the

criteria. Tr. 16,713-14 (Narrow, Higgins).

K-840. In I&E Inspection Report 77-05, it is reported that SWEC had

issued a deficiency correction order in November 1976 to correct

instances where field-routed, safety-related cable was installed with

( switch gear enclosures but which did not meet separation criteria of the
t

:
!

|

|
'
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speci ficati or.. The corrective action specified and taken by SWEC per-

sonnel did not include actions to preclude repetition of the nonconfor-

mance. As a result, on March 2, 1977, the inspector identified safety-

related cable installations in switchgear enclosures which did not meet

specified separation criteria. These nonconformances were repetitions of

those previously identified by SWEC in November 1976. SC Ex. 105,

Appendix A. This violation was noted against Criterion 16. Tr. 16,720

(Higgins, Narrow). LILC0 had argued that the installation was not fully J

complete and had not been inspected by FQC. However, in process inspec-

| tion had taken place and therefore should have prevented the nonconfor-

mance from occurring. Tr. 16,721 (Narrow).

K-841. Mr. Gallo would agree that under Appendix B the installers

are expected to follow instructions of construction specification. QA/QC

is there as a means of verification. Tr. 16,725 (Gallo).

K-842. The violation in I&E Report 79-07 may be described as

follows:

Contrary to Criterion 16,10 CFR 50 Appendix B, as of
May 25, 1979 S&W specification SH1-159 and associated
change EDCR-F19039 permit installation of raceway
which do not conform to the minimum separation cri-

| teria, and permit subsequent installation of cables
'

in the nonconforming raceways. Documentation of
each nonconformance is provided by Specifications
SH1-159, and future disposition of the condition is
controlled by the E&DCR control system. However,
corrective action to prevent repetition has not been

| taken and additional nonconforming installations are
| being made. SC Ex. 898, at 5-57.
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K-843. Mr. Higgins testified that the electrical separation prob-

lems reflected in I&E Report 79-07 constituted a design control problem

because there were continuing problems throughout the several years that

Mr. Narrow and Mr. Higgins have been involved with the project. The
'

Staff witnesses did not include I&E Report 77-05 as another design con-

trol problem in the electrical separation area discussed in their

prefiled testimony. See Gallo et al., Staff Ex. 8, at 24-25. During cross-

examination, they testified that I&E Report 77-05 is closely tied between

design control and QA/QC corrective actions and that there are elements

of both in the report. Tr. 16,928-29 (Higgins). There were QA aspects

in the sense that quality control corrective actions should have precluded

the nonconforming installations. There were also design aspects because

they should have provided proper instructions so that safety- and nonsafety-

related cables were installed in the proper way. Tr. 16,930 (Higgins).

K-844. In I&E Report 80-10, dated August 12, 1980, the inspector

observed that redundant safety-related conduit was installed which did

not meet the separation criteria of the specification. Also, the non-

conformance had not been previously documented or tagged. Tr. 16,933-34;

SC Ex. 108, Appendix A, Violation B. This constituted an installation in

a nonconforming manner. Tr. 16,934 (Narrow). This constitutes another

of the electrical separation problems. Tr. 16,935 (Higgins).

I K-845. The Staff witnesses testified that, in their opinion, the

i

QA/QC problems in the electrical separation area ended with I&E Inspec-

tion Report 82-24, SC Ex. 109, which closed out certain other violations

!

l

.
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which had been previously discussed. Tr. 16,936-37 (Higgins). However, in

I&E Inspection Report 82-24 the inspectors identified a nonconformance

with the electrical separation requirements. There were two examples

where wrapped cable did not meet the one-inch minimum separation distance

from cable tray. This was not written up as a violation because LILCO

was able to produce evidence that the cables had been acceptable when

installed, but that subsequent activities had knocked them out of align-

ment. Further, since this was part of the overall electrical separation

area, I&E did not write it as a violation because it had to do with the

overall final program that was still taking place. Additional steps were

to be taken in the electrical separation area. Tr. 16,966-67 (Higgins).

Mr. Higgins did not consider this to be a serious matter. Tr. 16,968

(Higgins). This item's movement out of position to a new position, after

the QC inspection had taken place, did cause some concern. The movement

violated separation criteria. Tr. 16,968 (Higgins). Mr. Higgins

informed LILCO representatives that he did not believe LILCO could main-

tain the one-inch separation criterion which had been specified. Main-

tenance of the one-inch separation criterion is part of tha concern in

I&E Report 82-24. Tr. 16,973 (Higgins).

K-846. Mr. Gallo testified that the electrical separation problem

is one which I&E finds at essentially all construction sites, but that

Shoreham seems to have a greater problem than the average site.

Tr. 16,969-70 (Gallo).

.- .-__ _ _ _ - _ _ _ _ _ - _ - - _ _ _ _
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K-847. Mr." Narrow testified that, in his opinion, the type and

number of violations in the electrical separation area is probably fairly,

normal for a plant of Shoreham's type. Tr. 17,161 (Narrow). Mr. Higgins
,

,

believes that the problems in the electrical separation area are more in

the technical area than in the QA/QC area. Tr. 17,162 (Higgins).

,

K-848. At the time of the CAT inspection, the QA procedures and

inspection criteria that the inspectors were to utilize were not yet

developed because of changing final QA criteria. LILCO was aware of the

: need for more definition of these criteria but had not yet established

them. Tr. 17,338-39 (Higgins).

11). Welding

K-849. Mr. Hubbard was not satisfied with the LILCO explanation

that as the number of welders on the job increased, the number of non-

conformances followed. If a good QA program had been implemented, the

increase in work would have been anticipated and necessary training and

QA imposed so that the rate of nonconformances should have declined as

work increased as new welders were trained by experienced welders.

Tr. 16,112, 16,142 (Hubbard).

K-850. As of May 1982, the Staff had inspected welding during 38

inspections and two investigations. Sixteen violations were reported.1

Violations were reported in 15 of the inspections or investigations.'

Thus, over 35 percent of the instances in which I&E considered welding, a'

L__
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16,864-65(Narrow);Gallobal.,StaffEx.8,violation was reported. Tr.

at 19-21. During those 38 inspections and two investigations, the Staff

looked at a large number of welds. Tr. 16,866 (Narrow). In most inspec-

tions, three to 15 welds would be inspected, which involved looking at a

number of attributes, such as cleanliness, weld preparation, weld cleanup,

operation of welding equipment, nondestructive examination and visual

inspection in process welding. Thus, 10 or 12 various operations might

be considered. Tr. 16,868 (Narrow).

K-851. The number of welding inspections at Shoreham per year are

as follows: 1974, 3; 1975, 5; 3976, 6; 1977, 8 or 9; 1978, 10 or 8;

1979, 5 or 6; 1980, 2; 1981, no inspections. Welding also would be

evaluated during nonspecific in:pections such as an inspector's tour of

the facility. Tr. 16,869-70 (Narrow).

K-852. There was an increase in the number of welding violations in

early 1978 that continued into July of 1979. In July 1979, I&E asked

LILCO to review its welding activities. Tr. 16,872 (Narrow).

K-853. Mr. Narrow and the other Staff witnesses were asked by Judge

Carpenter whether any of the 16 I&E violations in the welding area would

have been considered to produce an unacceptable weld, if the violation

had not been discovered. Mr. Gallo testified that there were four partic-

ular items that the Staff would have questioned. First, Inspection

Report 76-11 dealt with an undersized structural steel weld. The Staff

could not determine whether it was likely that any future inspection of
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LILCO's program would have identified this problem. From the information

available to the I&E witnesses, they could not tell whether this weld

would have led to a nonacceptable situation. Second, Inspection Report

77-17 involved a problem with the nonconforming contour of a transition

at a field weld. As a result of this observation, all welds were

inspected by LILCO and 82 of 408 welds were found to be unacceptable.

Mr. Gallo could not identify, from the information available at that

time, any inspection that would have identified this particular problem.

The problem might have been exposed by a final walkdown or the preservice

inspection. An item from Inspection Report 78-15 involved skewed angle

joints. The I&E witnesses did not appear to think it was likely that

this would have been identified in some further inspection, but that is

difficult to tell. Finally, in I&E Inspection Report 78-16, there were

welding defects identified in the reactor building polar crane. The

polar crane had what Mr. Gallo would call rejectable defects. Mr. Gallo

could identify nothing in the Licensee program at that time which would

have identified this type of defect. Tr. 16,939-48 (Gallo, Narrow,

Higgins).

K-854. The Staff witnesses testified in their prefiled testimony

that no unacceptable welds exist at Shoreham. Gallo et al., Staff Ex. 8,

at 24. After cross-examination, it appeared clear that the thrust of the

Staff testimony in this regard is their belief that, based-upon NRC inspec-

tions and the LILCO program of inspections, it is improbable that an

unacceptable weld will escape detection. Tr. 16,951 (Gallo).
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K-855. I&E Inspection Report 79-12 is the report that closes out

the welding violation reported in 78-15. It is reported that several

welds had to be removed and repaired according to new procedures.

Tr. 16,952-53 (Gallo).

K-856. With respect to the polar crane problems reported in Report

78-16, after the inspection report was issued, LILCO inspected additional

welds in the polar crane area and found ten percent of those that they

considered had rejectable defects. Tr. 16,953 (Gallo).

K-857. The Staff testimony concerning welding matters was limited

only to safety-related items. Tr. 16,954 (Gallo).

10. THE STAFF'S INSPECTIONS OF SHOREHAM

a. General

K-858. Mr. Hubbard testified that in the SER, the NRC did not

review the implementation of the LILCO design and construction program.

I&E has looked at selected aspects, but no one has done a complete

comprehensive review to see what the QA program has effectively

implemented in accordance with PSAR requirements. Tr. 15,446 (Hubbard).

Mr. Hubbard agreed that the SALP program does constitute a kind of

overall review of what I&E has been doing over the course of time.

Mr. Hubbard, however, has serious concerns about the adequacy of the

:

.
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SALP review. SALP documents what I&E has looked at during the past year.

However, SALP does not have anything like baseline criteria with which

one plant can be compared to another. Thus, the SALP review is fairly

subjective. Tr. 15,449 (Hubbard). Furthermore, the SALP does not ad-

dress much of the work of the architect / engineer or GE. Tr. 15,450

(Hubbard).'

K-859. In Mr. Hubbard's opinion, the NRC I&E program does provide

some information on where potential problem areas may appear. However,

the I&E program does not provide sufficient information to allow for a

conclusion that a QA/QC program has, in fact, been effectively imple-

mented. Tr. 15,969 (Hubbard).

K-860. The Staff witnesses concluded that NRC inspections at

Shoreham during the 1973-82 period showed no pattern of QA/QC breakdowns.

Gallo et al., Staff Ex. 8, at 4-5. This conclusion is based upon the entire

I&E effort, not just the Appendix A portion relating to violations.

Tr. 16,314 (Higgins). In addition, this conclusion is based on other

reviews done by the Region I office. Those reviews include the SALP

report, as well as the input of the project manager from NRR. Tr. 16,315

(Gallo).

K-861. There have been two SALP reports prepared for Shoreham, 1981

and 1982. Prior to 1981, there was no formalized SALP process.

Tr. 16,315-16 (Gallo).

i

|
!
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K-862. The SALP report for a particular year takes into account the

inspection reports and the information in those reports for the previous

12 months. It also takes into account the subjective judgments by in-

spectors and supervisors, as well as the reports from the Licensees, such

as construction deficiency reports. T r. 16,316-17 (Gallo).

K-863. The primary areas of concern identified in the I&E inspec-

tions of Shoreham as requiring management attention have been storage,'

welding and design control. Gallo et al., Staff Ex. 8, at 12.

b. I&E Program Description

K-864. The NRC Inspection and Enforcement (I&E) program is a pre-

defined and systematic program for inspecting the major phases of a

nuclear plant construction project. With respect to Shoreham, these

major phases include the construction and preoperational phases. In-

spection of the construction phase was conducted by a project inspector

and by technical specialists. Inspection of the preoperation phase also

was conducted by a project inspector until September 30, 1979, when a

resident inspector responsible for preoperational program inspections was

assigned to the site in line with a nationwide program for assignment of

resident inspectors. Technical specialists also inspected preoperational

activities during this period. Gallo et al., Staff Ex. 8, at 6-7.

l

|

|
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K-865. The inspection findings are reviewed by each inspector with

his supervisor to determine their safety significance and possible

generic implications. The findings are documented in an inspection

report. Findings classified as violations are reviewed by Region I

management to verify that the proposed enforcement actions are appro-

priate. Inspection of Licensee activities found to be acceptable are

intentionally reported briefly, while violations and other concerns

requiring resolution are reported in much more detail. Gallo et al.,

Staff Ex. 8, at 7. Many activities inspected and found to be acceptable

are not reported at all in the inspection reports. See, e A ,

Tr. 20,078 (Greenman).

K-866. The I&E program at Shoreham during the period April 1973

through June 1, 1982, included 146 inspections and three investigations

.for a total of 1200 inspection man-days. These inspections covered a

broad spectrum of construction and preoperational activities, including

design review and control, quality assurance / quality control activities,

hardware installation, document review and testing of components and

systems. Each major activity was inspected a number of times. For

example, welding was inspected during 40 inspections, electrical work
|

| during 18 ins'pections and instrumentation during 20 inspections. In

addition, approximately 20 percent of the inspector's time was spent on

independent inspections which included observation of work in progress
,

(,

during that inspection, protection of installed equipment and inspections

not required by the routine inspection prograc t. lle et al., Staff-Ex.

-8, at 7.
.

>
,
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K-867. By far, the greatest number of activites inspected were

found to be satisfactory. During 146 inspections over a period of nine

years, a total of 73 violations were identified. About half of these

violations were isolated instances of performance failures in various

disciplines. They were corrected with no evidence of recurrence. The

remaining violations were observed in three general areas: (1) equipment

storage, (2) welding and (3) design control, and one specific area,

control of the startup manual. Additional management attention was directed

toward each of these areas by Region I and LILCO was required to place

increased emphasis on the cause and corrective action of these problems
-

.

and did so. Gallo et al., Staff Ex. 8, at 8, 28; Gallo et al., ff.

Tr. 16,411-A, at 2.

K-868. During the period June 1, 1982, to December 1, 1982, there

were 19 additional inspection reports issued that included eight violations.

None of these findings or reports caused the NRC Staff to change any of

the conclusions presented in their original testimony. Gallo et al., ff.

T r. 16,441-A, at 1, 3.

K-869. As used by the NRC I&E personnel, a violation is a failure
;

to comply with a regulatory requirement, such as found in 10 C.F.R. , the

conditions of the license or permit or an order issued to the Licensee.

Each time a violation is written, Region I (inspectors and management)

reviews the item to determine the breadth and depth of the problem'and to

see if it is part of a recurrent pattern. Region I annually reviews.and

evaluates each Licensee's performance in important functional areas

._ ___ ___--__ ._
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through the Systematic Assessment of Licensee Performance (SALP) process

to determine if any patterns or programmatic breakdowns exist. More

generally, a potential problem that may require management attention is

suspected when any abnormal condition is identified during the inspection

or during review of the inspection findings. Such abnormal conditions may

be a large number of violations in one area, recurrence of similar viola-

tions, inadequate corrective action, delay in corrective action or any

programmatic deficiency. Further review of the cause and extent of the

condition by the inspector determines whether management attention is

necessary for correction. Gallo e al., Staff Ex. 8, at 8-9.

K-870. The Licensee is informed when a violation is identified

during inspection. If the violation is serious _enough at a facility

under construction, the work in the affected area will be stopped. It

has not been necessary for the NRC to stop work at Shoreham in any area.

At the completion of the inspection, the Licensee's representatives are

apprised of the inspection findings, including the violations, during an-

exit meeting. Violations are reviewed by the inspector with regional NRC

management and issued to the Licensee. Unless satisfactory corrective

actions are completed during the inspection, the Licensee is required to

respond to the violation, stating: (1) the corrective steps taken and

results achieved, (2) the corrective steps to be taken to avoid further

violations and (3) the date when full compliance will be achieved. When

the Licensee's written response is received, it is reviewed to verify

that it adequately addresses these items and that it is technically

acceptable. Subsequent inspections review the corrective actions to

L
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assess their adequacy and status. This follow-up is documented in sub-

sequent reports. If all items are satisfactorily addressed, the viola-

tion is closed. If some aspects are still in question, this is docu-

mented in the report, and the violation is left open until all aspects

are satisfactorily resolved. Gallo et al., Staff Ex. 8, at 9-10. See

also Finding K-1161.

K-871. The Shoreham quality assurance / quality control program

includes adequate review and physical inspection to verify compliance.

with 10 C.F.R. Part 50, Appendix B. The NRC I&E inspection program is

designed to verify that the Licensee's quality assurance / quality control

program is being effectively implemented. The NRC I&E inspection program

has identified no pattern of quality assurance / quality control program

breakdowns and therefore there is sufficient assurance that at Shoreham

there has been adequate review and physical inspection to ensure compli -
~

ance with 10 C.F.R. Part 50, Appendix B. Gallo et al., Staff Ex. 8, at 43,

'

44.

K-872. A number of inadequacies in the quality assurance / quality

control program had been discovered at the Diablo Canyon, Zimmer, Midland

and South Texas plants. No similar inadequacies or deficiencies have

been found to exist at Shoreham. Nevertheless, the NRC has taken actions

relative to the quality assurance concerns' faced at these other. plants.

In this connection, a meeting was-held between NRC management and LILCO

on March 15, 1982, regarding LILCO's commitment to quality assurance. As-

a result of that meeting, LILCO, to emphasize further its commitment to

-
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. quality, elected to proceed with an independent review of controls applied

to the design, construction and verification of plant systems. The inde-

pendent review of a core spray loop by the Teledyne Corporation is des-

cribed in LILCO's letters to the NRC dated April 19, 1982, and May 26,

1982. Gallo et al., Staff Ex. 8, at 43-44.

K-873. The NRC I&E program is independent of LILCO's audits and

independently determines whether the LILCO and contractor quality

assurance programs are being properly implemented. Gallo et al., Staff

Ex. 8, at 46.

K-874. The NRC I&E program includes a review of corrective actions

taken relative to reports submitted in accordance with 10 CFR 9 50.55(e).

The results of the NRC review of those reports is documented ir routine

inspection reports. Inspections of records and audits, Criteria XVII and

XVIII of 10 C.F.R. Part 50, Appendix B, are included among the areas

reviewed during the routine inspection program. Gallo et al., Staff

Ex. 8, at 46.

K-875. .The NRC I&E program cantinues throughout the life of the

facility and includes physical inspection of operations, structures and

components, thus providing continuing assurance of' compliance with

regulatory 'requi rements. Gallo et al., Staff Ex.-8, at 46.

K-876. -The Licensee's quality assurance organization must ensure,

through direct observation and audits, that all contractors are meeting

< .
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their obligations. The NRC I&E program is designed to determine how well

the combination of Licensee and contractor quality assurance programs is

working. The NRC inspects the Licensee and each contractor performing

safety-related work. See, n , Tr. 17,363 (Narrow, Higgins) (review of

Courter & Co.). NRC inspections include a review of each quality

assurance organization and quality assurance procedures, review of work

control procedures, observation of work in progress and a review of the

records of work accomplished. The NRC also reviews the qualifications

and training of the quality assurance personnel. Gallo g al., Staff

Ex. 8, at 39.

K-877. The NRC inspection effort is the last in a series of

inspections performed by many different groups. The NRC examination is

to determine that the Licensee and contractor quality assurance programs

are properly implemented. By this technique, a relatively small sampling

inspection by the NRC can provide timely insights into the performance of

the Licensee and contractor quality assurance programs in assuring the

quality of the nuclear power plant. Gallo et al., Staff Ex. 8, at 39-40.

K-878. The NRC I&E program relies on experienced and highly

trained professionals using sound technical judgment to select suspected

Licensee weak areas for review. Gallo et al., Staff Ex. 8, at 40.

County witness Hubbard agreed that the I&E personnel who audit Shoreham

are competent and dedicated. He had no evidence to indicate they were

not well trained. Tr. 15,384-85 (Hubbard).

,
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K-879. The NRC I&E Region I employs specialist inspectors to

conduct inspections in specialized areas at construction and operating

sites. The list of specialist inspectors who have been involved in

inspections at Shoreham includes specialists in the areas of pre-

operational testing, startup testing, nondestructive examination,

electric instrumentation, management programs, mechanical engineering,
i

civil engineering, civil and structural engineering, soils engineering,

quality assurance, welding metallurgy and corrosion, health physics,

environmental, emergency planning and security. The project inspector or

resident inspector is normally more of a general inspec'.ir who probably

is involved in all of the areas, but does not necessarily have quite the

depth of experience in any particular area. Tr. 17,329-30 (Gallo),

17,330-31 (Higgins).

K-880. The NRC I&E program requires that. root causes be corrected

since the Licensee is' required to describe corrective actions taken to

avoid further violations. The NRC programmatically requires corrective

- action to resolve root causes and, for Shoreham, has required LILCO to

initiate corrective action to resolve root causes of deficiencies found

at Shoreham. Gallo et al., Staff Ex. 8, at 38.

K-881. Region IV reviews the quality assurance programs and

implementation of the quality assurance programs of-architect-engineers

and other vendors. I&E accompanies those inspectors and occasionally

requests specific inspections at specific facilities. Tr. 16,358-59

(Gallo).,

4

--
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K-882. Region IV, responsible for audit and inspection of the Stone
.

& Webster design process in Boston and the General Electric design

process in San Jose, provides a periodic summary of its findings. Most

Region I management personnel review this summary and, if something

specific or significant appears, it is brought to the attention of the

SALP board. While Staff witness Gallo did not review the summary

specifically in preparation for his testimony, he has reviewed this book

over the last year and one-half and if he had been made aware of anything

as a result of these reviews, he would have brought it into the Staff

testimony. Tr. 16,347-48 (Gallo). NRC witness Higgins was not aware of

any significant issues from Region IV inspections that affect Shoreham.

Tr. 16,349 (Higgins).

K-883. Staff witness Higgins noted that a number of inspection

reports relating to Shoreham had been sent to Region IV, but not all.

Tr. 16,370-71 (Higgins). Also, if a problem identified by Region I falls

into the area of Region IV's responsibility, Region I would consider

sending a copy of the report to_ Region IV together with a request that

Region IV inspect the particular organization to determine whether a
;

problem was generic. Tr. 16,372 (Narrow).

K-884. Staff I&E witness Gallo testified that there is a mechanism
I for Region I to ascertain whether Region IV has found any significant

deficiencies with respect to Region IV's review of the design activities
~

at General Electric and Stone & Webster in Boston, California and other

places. Mr. _ Gallo testified that it is his experience that Region IV

L._
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does bring to the attention of all of I&E any significant deficiencies

they have identified. Mr. Gallo testified that he would expect that

anything that is received in the regional office pertaining to Shoreham

would be disseminated to division directors and branch chiefs and that he

would be informed of these. Tr. 17,091-92 (Gallo).

K-885. Staff witnesses testified that they were not aware of any

instance where Region IV has found it necessary to notify Region I of any

problems found at Stone & Webster or General Electric, nor has Region I

found it necessary to notify Region IV of the need for a review of Stone

& Webster or General Electric due to problems found at Shoreham.

Tr. 17,093 (Gallo), 17,094 (Higgins, Narrow).

K-886. Staff witness Higgins testified that while not completely

familiar with Region IV procedures, he is aware that. Region IV has a

number of procedures for making individual plant dockets and regions

familiar with any deficiencies found by Region IV in their inspections.

Accordingly, Staff witness Higgins testified that he did not believe

there were any significant issues from Region IV inspections of which

he and Region I were not aware. Tr. 16,348-49 (Higgins).
,

K-887. Staff witness Higgins testified that the' majority of design

review is done by the Office of_ Nuclear Reactor Regulation (NRR). NRR

reviews primarily the FSAR and the design information provided in the

FSAR. NRR also asks questions of the Licensee to obtain additional
4

information needed to support the review by NRR. As a_ result, NRR is
i
;

.

.
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provided with substantial additional information by the Licensee and, in

addition, NRR makes site visits in order to see first-hand what is there

and to review detailed documents at the site. Accordingly, NRR reviews

more than the FSAR, which is the base document used to review the design

of the facility. NRR reviews some, but not all, of the detailed design

documents. Tr. 16,357-59 (Higgins).

K-888. Staff I&E witness Higgins confirmed that the following list

of subjects, reflected in FSAR questions and answers, reflect the kind of

design review performed by NRR:

Extent to which gap conductance was assumed between
containment liner and shell, and how miscellaneous
steel is modeled, in containment analysis;

Justificatinn of the entrance loss coefficient for
the containment downcomer baffle plate, including
use of Diagrams 3-1 and 3-8 of Section III of
Idel'Chik (text);

Ductility Ratios for barrier design and the basis
for their selection (missile barrier design);

Methodology for transfer of loads from equipment
supports to concrete of the containment;

Detail of load combinations and associated stability
factors against sliding, overturning and floatation
of structures;

Load combinations for total tornado load resulting
from missile, differential pressure and wind loads;

Procedure to account for uncertainties in subgrade
and structural properties for dynamic analysis;

Mathematical-model for analysis of containmer.c liner
and its anchorage system.
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I

Details of methodology to predict annulus pressurization
between reactor vessel and shieldwall;

Detail, including all assumptions and equations, for
determination of break flow rates.

Tr. 17,295 (Higgins); LILC0 Ex. 53, (FSAR Reference Questions 041.3,

041.16, 041.34, 130.2, 130.10, 130.15, 130.17, 130.23, 130.35, 221.30

and 222.1). The foregoing listing of design review topics indicates the

kind of detailed review and results of engineering review that NRR does

with respect to Shoreham. Tr. 17,300-01 (Gallo).

K-889. Staff witness Higgins testified that he has performed

reviews of the design areas on site, including review of E&DCRs, some

review of the Site Engineering Office and reviews of system designs from

a system standpoint. Tr. 16,350 (Higgins); see also Tr. 17,034-87

(Higgins). Also, NRC I&E has particular inspection requirements for
-

resident inspectors to inspect or review particular systems' as-built

status as against FSAR design. Mr. Higgins has performed a number of

these inspections, which can include a review of the design function.

For example, when reviewing a preoperational test, Mr. Higgins indicated

that he often reviewed the design to determine how the particular pre- <

operational test satisfied the FSAR design bases. Tr. 16,350-51 (Higgins).

K-890. Staff I&E witness Higgins also testified that in pursuing a

particular problem he was sometimes led inevitably to a design review

that involved him in discussions with the designers, for example, Stone &

Webster-Boston, and in a review of design documents for technical'

'

t

,
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correctness. As an example, Mr. Higgins cited his involvement in the

manual initiation of emergency core cooling system matter which was raised

in the CAT inspection. In summary, Mr. Higgins testified that his design

review involved determining the design requirements and comparing those
,

with the as-built plant. In addition, he also made a judgment as to

whether or not those design requirements were adequate for the intended

purpose from a safety standpoint. Tr. 16,367-70 (Higgins). NRC witness

Narrow testified that his design review activities were similar to those

described by Mr. Higgins. Tr. 17,087-90 (Narrow).

K-891. Staff I&E witness Gallo testified that it was the opinion of

the Staff witnesses that they had done enough design implementation type

of inspections at the site to satisfy themselves that the programs are

satisfactory or that problems have been uncovered. Tr. 17,299-300 (Gallo);
4

see also Tr. 17,084-87 (Higgins) (design process at Shoreham was adequately

controlled).

K-892. The NRC I&E program requires a review of some utility audits.

NRC I&E inspectors did this over the years with respect to Shoreham.

Tr. 16,354 (Gallo). Staff I&E inspector Narrow testified that once he

had identified an area of interest to inspect, he would review all of

the audit reports of LILCO or Stone & Webster affecting that area for a
.

period of time, perhaps one year or six months to one and one-half years.

Tr. 16,352 (Narrow). Although Staff I&E inspector Narrow testified that

he did not sample audit reports to select areas for inspections, Staff

I&E inspector Higgins indicated he did use this method with respect to

._ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ - - - _ _ _ _ _
_
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operational coality assurance audits for inspections in the preoperational

test area. Tr. 16,353 (Narrow, Higgins).

K-893. NRC I&E inspectors also performed a programmatic review of

LILCO field audits. Tr. 17,324 (Narrow). Staff I&E witness Narrow also

testified that in addition to the I&E programmatic reviews, he had from

time to time also reviewed LILCO field audits. Tr. 17,324 (Narrow).

K-894. Staff I&E witness Narrow confirmed that I&E inspection 79-04

was an instance where the NRC I&E inspector used LILCO's surveillance

reports and field audits in connection with his inspection. The purpose

of the I&E inspector's review of LILCO's audit and surveillance reports

was to determine that LILCO's corrective action was adequate to prevent

repetition of a type of deficiency and the inspector in that instance

concluded that it was. Reviewing utility audit and surveillance reports

is not an uncommon practice for I&E inspectors. Tr. 17,182-83 (Narrow).

K-895. In addition to inspections at Shoreham, NRC I&E personnel

have also conducted three investigations of public allegations at

Shoreham. A 1979 investigation involved some 30 allegations and involved

several inspectors and investigators and consumed 410 inspection hours.

In 1981 there was another investigation of allegations concerning the

service water system and in 1982 there was a special investigation made

as a result of allegations submitted to the Board. These investigations
|

were vigorous and thorough in order to satisfy the NRC I&E and the public
,

concerning the validity or invalidity of the allegations. None of the
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allegations in any of the investigations were substantiated. Tr. 17,240-42

(Higgins, Narrow). This decision does not consider the NRC Staff inves-

tigation of allegations by a former construction worker of improper

construction practices at Shoreham underway during August 1983. See

Section II.K.3 of this P.I.D.
.

K-896. In November 1981, William J. Dircks, Executive Director for

Operations of the NRC, submitted testimony before the Subcommittee on

Energy and the Environment of the House Committee on Interior and Insular

Affairs indicating that the NRC was taking steps to assure appropriate

attention to supervision and inspection of construction quality

assurance. Six specific steps or changes in the I&E program were out-

lined by Mr. Dircks: (1) the assignment of resident inspectors to

construction sites which the NRC believed would enhance the NRC's ability

to monitor quality assurance activities, (2) toughening of the NRC's

enforcement posture over the past couple of years together with a revi-

sion of the NRC's enforcement policy, (3) concentrated and vigorous

inspections by specialist teams of inspectors, (4) reordering of priori-

ties and revision of inspection procedures to delete inspection activi-

ties of lesser importance and to make better use of inspector resources,

(5) formalized systematic appraisals of Licensee regulatory performance

and (6) use of mobile laboratories for nondestructive examination at con-

struction sites. Staff witnesses testified that Shoreham has benefited

from these six steps to the extent they have been implemented by NRC I&E.

Shoreham has had a resident inspector since 1979. The toughening of NRC

_. - -- - _. . - _ . _ _ _ _ _ _ _ - _
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I&E's enforcement policy reflected in 10 C.F.R. Part 2, Appendix C high-

lights construction sites and preoperational testing-type violations more

distinctively. This policy has been applied at Shoreham although no ele-

vated enforcement actions have been necessary at Shoreham to date. With

respect to the concept of specialist team inspections, I&E Region I has

conducted such intensive inspections (CAT and RAT) at Shoreham. With

respect to the fourth step, Staff witness Gallo testified that the con-

struction inspection procedures have been revised significantly and these

procedures, to the extent that activities such as pouring of concrete have

not already been completed, have been applied to Shoreham. With respect

to the fifth item, Shoreham has been subjected to a systematic analysis

of its performance for 1981 and 1982. With respect to the sixth item,

the mobile laboratory for nondestructive examination has visited Shoreham

and conducted an inspection at Shoreham. Tr. 17,240-50 (Gallo, Higgins);

Hubbard, SC Ex. 89A, Attachment 3, at 12-14.

K-897. The Region I nondestructive examination van used essentially

all of its capabilities at Shoreham. Thus, at Shoreham,-personnel

assigned to the van performed radiography, magnetic particle examina-

tions, liquid penetrant examinations, thickness measurements of weldments
;

and pipe materials, hardness measurements, ultrasonic examinations,

visual examinations and material verifications using an alloy analyzer.

Tr. 17,331-32 (Higgins).

.
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K-898. Suffolk County witness Hubbard testified that in his opinion

there was virtually no in-depth review of the implementation of the

design process at General Electric and Stone & Webster, the designers of

Shoreham's safety features, and that this was a significant omission in

the Staff's NRR and I&E program reviews. Hubbard, SC Ex. 89A, at 60.

Mr. Hubbard also noted that the NRC Staff was considering a number of
'

initiatives to verify the proper management and implementation of the

design for. nuclear power plants and that the NRC was revising its vendor

and construction inspection programs to be more effective. Mr. Hubbard

expressed the opinion that none of these initiatives was to be applied to

Shoreham and that there was no assurance that LILCO's FSAR commitments

-are properly reflected in the Shoreham design documents. Hubbard, SC

Ex. 89A, at 62-63.
.

_

K-899. NRC I&E distinguishes between control of design and imple-

mentation of the design and has separate inspection procedures for these

two areas. Significantly more inspection procedures exist in the design

implementation area than in the design control area. NRC I&E witness

Higgins. testified that he believed the greater emphasis in the design

implementation area is the point that was being made by Messrs. Denton,

DeYoung and Volmer in the portions of the testimony cited in the County's-

prefiled testimony at pages 60-61. Mr. Higgins further testified that

this difference in emphasis was a result of the historic development of

the program which initially had involved the inspection of all aspects of

a particular facility by the regional office. T):e Licensee Contractor-

Vendor Inspection Program (LCVIP) was developed to inspect the architect

i
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engineers, NSSS suppliers and vendors and this was thought to be more

efficient from a programmatic point of view. The region would be

primarily responsible for inspection activities of the construction site

plus the utility themselves and Region IV would inspect the architect

engineers, vendors and NSSS suppliers. The LCVIP program was commenced
,

sometime in 1974. Tr. 17,366-68 (Higgins, Gallo, Narrow). Staff I&E

witness Narrow testified that the design process with respect to Shoreham

was a beneficiary of the LCVIP program. Tr. 17,488 (Narrow).

K-900. Staff I&E witness Gallo testified that the gap referred to

by Messrs. Denton, Volmer and DeYoung at page 60 of the County's prefiled

testimony had been closed recently, particularly by NRR in-depth review

of particular codes and standards and by NRR review of design detail

justifying how the design is developed as reflected in the FSAR question

topics listed in LILC0 Ex. No. 53. Staff witness Gallo testified that it

was his belief that the gap existed at one time in connection with a review

of the detailed processes that take place at the architect engineer's office

and that Region IV in the last couple of years had done a lot more than

quality assu'rance program reviews. Region IV, he testified, has tried to
i

take a concentrated look at implementation and engineering results rather

than just the engineering program and the changes. Tr. 17,298-99 (Gallo).
,

K-901. The NRC Staff witnesses testified that the NRC inspections

at Shoreham during the period April 1973 to December 1, 1982, showed no-4

pattern of quality assurance / quality control breakdowns. Review of the
,

violations cited in these inspections also revealed no such pattern.

1

4
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Gallo g al., Staff Ex. 8, at 4-5; Gallo g al., ff. Tr. 16,411-A,

at 1, 3.

K-902. The NRC Staff conclusion that no pattern of quality

L assurance / quality control breakdowns was shown was based upon: (1) the

complete scope of the NRC inspections conducted at Shoreham, and not
;

limited to review of the violations issued, Tr. 16,314 (Higgins), (2) the

Systematic Appraisal of Licensee Performance (SALP) reviews conducted in

relation to Shoreham, Tr. 16,315 (Higgins), and (3) the general NRC

Region I management overview of activities at Shoreham, Tr. 16,315
L

(Higgins, Gallo). The Staff witnesses also considered the prior testi-

many in the hearings, none of which changed any of their conclusions.

Tr. 16,372-73 (Gallo).

K-903. Although the NRC encourages Licensees to strive to achieve

100 percent compliance, that is extremely difficult to achieve. The NRC

j expects to find nonconformances and noncompliances. Appendix B

specifically includes criteria on corrective action and nonconformance

control. Tr. 17,364, 17,476 (Gallo).

K-904. The Staff witnesses reviewed all violations from the

issuance of the Construction Permit until June 1982, when the review was

conducted. They also reviewed the violations with Region I management.

The individuals involved had experience with other facilities in this

same time period, for both construction and operation. In Region I

management's view, the number and type of violations at Shoreham were not

. . - .-. __
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out of the ordinary, did not indicate general problems or problems in

specific areas and were not unexpected. Proper corrective actions were

generally taken, and overall, there was no cause for concern or

additional investigation. Tr. 16,668 (Higgins).

K-905. In preparing the NRC testimony regarding the absence of

quality assurance / quality control breakdowns at Shoreham, the term ''QA/QC

breakdown" was used by the Staff as essentially equivalent to the

description of a breakdown in the quality assurance program contained in

10 C.F.R. Part 2, Appendix C for a Severity II violation during facility

construction. Tr. 16,333-36 (Gallo, Higgins), 16,341-42 (Higgins).

K-906. 10 C.F.R. Part 2, Appendix C, at Supplement II, defines a

Severity Category II, in part, as a very significant violation involving

a breakdown in the quality assurance program Ls exemplified by deficiencies

in construction quality assurance related to more than one work activity

(e.g., structural, piping, electrical, foundations). Such deficiencies

normally involve the Licensee's failure to conduct adequate audits or to
I

take prompt corrective action on the basis of such audits and normally

involve multiple examples of deficient construction or construction of

unknown quality due to inadequate program implementation. 47 Fed.

Reg. 9994 (1982).

K-907. The County's Appendix I to Contention 12 listed 169 allega-

tions of failures to comply with 10 C.F.R. Part 50, Appendix 8. _The

appendix, which was identified as a particularization of the contention,
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contained restatements of the violations from I&E Region I Inspection

Reports for Shoreham. Hubbard, SC Ex. 89A, Attachment 2. The violations

were found by Region I during the period of March 1974 through December

1981. A review of the NRC inspection reports for that period of time

^

shows that Appendix I actually consisted of only 54 vio1ations cited by

the NRC as a result of those inspections. In fact, for the longer period

from April 1973 through June 1, 1982, the NRC issued a total of 73 viola-

tions to LILCO. The difference in the number of violations listed is due

to the way they were characterized or counted by the County. Most of the

violations were listed more than once in Appendix I as being violations

of more than one criterion of 10 C.F.R. Part 50, Appendix B. For example,

a violation cited by the NRC during Inspection 78-05 as a violation of

Criterion X was listed in Appendix I seven times as violations of

Criteria II, III, V, VI, X, XV and XVIII. Gallo et al. , Staf f Ex. 8, at 4-6;

Hubbard, SC Ex. 89A, at 46-48. '

K-908. The NRC does not generally cite a violation against more

than one criterion of 10 C.F.R. Part 50, Appendix B. It occurs, but it

is very infrequent. Tr. 16,385-86 (Gallo, Narrow) 16,654 (Gallo)',

16,690-91 (Higgins). When a violation is identified, there is usually

one criterion to which it is most applicable. A large part of determin-

ing the applicable criterion is understanding the cause and required

corrective action. It is a case of understanding the problem. Further,

in any attempt to get an overview of performance, citing against multiple

criteria would blur.the picture. Tr. 16,657-60 (Gallo, Higgins,-Narrow).

For example, I&E cited a violation against Criterion VI, Document

L
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Control, in Inspection Report 82-26. An E&DCR had been indicated as

incorporated into the revisions of two drawings when it had, in fact, not

been incorporated. The change had been made in the field and was in fact

a valid change. The NRC witnesses stated that a citation against

Criterion VI was more correct than a citation against Criterion III,

Design Control. Although the E&DCR and drawings are related to the

design, only the document control was in question. Tr. 16,377-88

(Higgins).

K-909. There have been occasional instances where the NRC cited a

Shoreham violation to more than one criterion of 10 C.F.R. Part 50,

Appendix B. This occurred in Inspection Reports 81-22 and 74-02. A

violation with more than one criterion cited is still considered a single

violation. Conversely, if a situation evidences multiple, distinct

problems, it could be written and counted as more than one violation.

Inspector judgment determines whether there is one or more violations.

To make such a judgment, intimate familiarity with the subject is

required. Tr. 16,690-700 (Higgins, Gallo, Narrow); 17,252-57 (Higgins).

K-910. County witness Hubbard contended that a major concern raised

from the review of I&E findings.at Shoreham was the fact that the

majority of the violations fell into a few concentrated areas. That is,

they were repeated violations of the same criteria of 10 C.F.R. Part 50,

Appendix B, indicating a failure of LILC0 and I&E to take appropriate

actions once deficiencies were found. Hubbard, SC Ex. 89A, at 49-51.

Because of the diversity of problems which may be grouped under a single

i
I

!

[
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criterion from Appendix B, classification of violations by criterion is

of little or no help in identifying recurrent violations, programmatic

problems, or a potential quality assurance / quality control breakdown. In

fact, such classification is often misleading. For example, Criterion V

which deals with instructions, procedures and drawings is so broad that

many identifed violations may be classified as a violation of Criterion V.

The NRC witnesses reviewed all violations cited against Shoreham from

April 1973 to June 1, 1982, and identified 36 violations of Criterion V.

This would appear to indicate a programmatic problem. A more detailed

review, however, showed that five different organizations and 13 separate

groups within these organizations were involved in these violations. In

some cases, two or three separate disciplines were also involved. To

identify recurrent problems and their specific cause, it is necessary

necessary to identify the specific activity involved, the phase of the

activity determined to be deficient, the organizations responsible for

performance of the work and quality control, and the specific reason for

the deficiency. Categorization by Appendix B criteria does not provide

this information. Gallo et al., Staff Ex. 8, at 13-14; Tr. 16,660-68

(Narrow, Higgins, Gallo). Each situation must be evaluated on its own

merits. Tr. 16,395 (Higgins). The NRC has looked at many different ways

of counting violations, and has found such " bean' counting to be
I

essentially meaningless. Tr. 16,710 (Gallo).

t

K-911. With respect to the number of violations cited against

Criterion V of Appendix B, the NRC witnesses stated that, for a period of

several years in the late 1970s, there was a bias given to the NRC

J

J
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,

,

' inspectors to write citations against Criterion V. This was the result

of a legal opinion at the time indicating that any citation against an

approved quality assurance program should be written against Criterion V.

The witnesses believe the opinion was based on the words " measures shall

! be established" contained in the other criteria. If the program was

approved, then the measures were established and the other criteria could

not be cited. Tr. 16,655-56 (Narrow, Gallo), 16,667-68 (Gallo).

!

K-912. The NRC has used at least three systems of defining

violations of Appendix B by Licensees. Tr. 17,115 (Gallo). The current

system is the enforcement policy in 10 C.F.R. Part 2, Appendix C, which
'

defines five severity levels with Severity I being the most severe and

Severity V the least severe. Tr. 13,815 (Eifert), 17,115-16 (Gallo).

Severity Level I and II violations are of very significant regulatory
2

concern. Severity Level III violations are cause for significant

concern. Severity Level IV violations are less serious but of more than

minor concern and Severity Level V violations are of minor safety

significance. Tr. 17,119 (Higgins). LILCO had never been charged with a

Severity Level I, II, or III violation under this enforcement policy at

the time of the hearing. Tr. 13,817 (Eifert), 17,116 (Gallo). On

April 12, 1983 the NRC issued a " Notice of Violation and Proposed Impo-

sition of Civil Penalty," EA 83-20, involving the performance of a pre-

operational test of a diesel generator. This was a Level III violation

and proposed a civil penalty of $40,000.

:

:

!
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K-913. The previous NRC enforcement policy was a proposed rule

issued in October 1980, which defined six levels of severity, again with

Severity Level I being the most severe and Severity Level VI being the

least severe. Tr. 17,115-16 (Gallo), 13,817 (Eifert). LILCO was not

charged with any Severity Level I, II, or III violations, which again are

the most severe levels, under the proposed rule used as NRC policy during

this period. Tr. 13,817 (Eifert), 17,116 (Gallo).

:

K-914. The NRC enforcement policy in effect from 1974 to 1980 was*

I defined in a letter issued to all Licensees which described three cate-

gories. The most severe category was a " violation," which generally

! corresponds to Severity Levels I, II and III of the present enforcement
|

| policy, the next was an " infraction" and the lowest a " deficiency."
|

Infractions and deficiencies roughly corresponded to Severity Levels IV

and V of the present enforcement policy, and also encompassed Severity

Level VI of the ,aroposed rule issued in 1980. Tr. 17,115 (Gallo), 17,119

(Higgins). No " violation," which was the much more significant category

as defined under this policy, was ever issued to LILCO. Tr.-17,116,

i 17,119 (Higgins), 13,817 (Eifert).

1

K-915. When I&E identifies a condition that requires management

attention, the utility is formally notified in an inspection report

! transmittal letter and requested to describe the actions taken or planned

to resolve the concern. If necessary, an enforcement meeting is held
i

with the utility's management to discuss the problem and the proposed
!

corrective action. Implementation and results of corrective actions are

!

I

!
:

L-
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followed up by I&E during subsequent inspections. Various types of

escalated enforcement actions are available if needed. These include

I civil monetary penalties, orders to modify, suspend or revoke a license,

orders to cease and desist from a given practice or activity and orders

to take such other action as may be proper. Gallo et al., Staff Ex. 8,

at 11-12.

K-916. NRC enforcement policy is such that a problem or deficiency

identified by a Licensee in its own program, and for which adequate

corrective action is taken, is not cited as a violation if it is less

than Severity Level II. Tr. 16,344 (Gallo). When LILCO identifies a

problem through its own quality assurance program, the NRC views that as

demonstration the program is working. The NRC wants to see a program

identifying problems and corrective actions for those problems. It is

only a violation when the program did not identify and correct a problem

that was found by I&E. Tr. 16,730 (Higgins).
,

K-917. In reviewing a number of the various audits used during the

cross-examination of the LILCO witnesses, the NRC witnesses did not see

anything overall that would be unexpected in a quality assurance finding,

or that would change their conclusions regarding the quality assurance r

program. As to specifics, there was insufficient information available

on corrective action and follow up to determine actual situations. Only

"the audit findings were available. What they did review, had they

reviewed it during an I&E inspection, would not have provoked a follow-up

inspection. It appeared to them that items were being adequately

.

- -
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addressed. Tr. 16,737-38, 16,743, 16,745-48 (Higgins), 16,751-52,

16,753-54, 17,325-26 (Narrow).

K-918. At the time of the hearing, the NRC had never imposed an

escalated enforcement action or civil penalty with respect to Shoreham.

Gallo et al., Staff Ex. 8, at 12; Tr. 13,817-18 (Museler), 17,121

(Gallo).

K-919. Of the 73 violations cited at Shoreham from April 1973 to

June 1, 1982, 37 were isolated deficiencies in diverse disciplines con-

trolled by a number of separate organizations. They showed no evidence

of repetitive or programmatic failure, nor was there a concentration of

violations in any one discipline. These violations were spread over time

and involved isolated discrepancies among diverse disciplines and groups.

These represented not only different areas of LILCO management

responsibility, but also different contractor personnel and management.

There were no repetitive events or programmatic breakdowns identified.

Gallo et al., Staff Ex. 8, at 13, 26. In this context, a programmatic

breakdown is less than a quality assurance breakdown, which involves

multiple activities, since there could be a programmatic breakdown in one

program or activity, such as storage or welding. Repetitive events do

not equate to a programmatic breakdown as repetitive events can occur

without a programmatic breakdown. Tr. 16,339-40 (Gallo, Higgins),

16,422-24 (Higgins).

'
_ - - .
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K-920. Subsequent to June 1, 1982, Inspection Report 82-13 was

issued which identified the control of lifted leads and jumpers as a

recurrent problem since 1981 (Inspection Report 81-14). The subject was

also discussed in Inspection Report 81-20, but not cited as a violation

since the corrective action for the violation cited in Inspection

Report 81-14 was still ongoing. The repeat violation was written in

Inspection Report 82-13 because the problem had not been fully corrected.

LILCO has expended a considerable amount of manpower to address the

situation. A full-time test engineer was assigned to track lifted leads

and jumpers, in addition to the individual test engineers who are respon-

sible for lif ted leads and jumpers as part of their own test activity.

Additionally, all spare leads have been coded so that they are

immediately recognizable and can be differentiated from lifted leads.

LILCO's inspection procedures have always included a final check of leads

and jumpers as part of turnover to the operating staff. This problem was

corrected by LILCO and not subsequently observed by I&E. Tr. 16,539-56

(Higgins).

K-921. Thirty-six of the 73 violations cited at Shoreham through

June 1, 1982, were identified to be in four areas: equipment storage

conditions with eleven violations, welding with sixteen violations,

design control with seven violations and Startup Manual control with two

i violations. These areas did require and receive additional management

attention. Gallo et al., Staff Ex. 8, at 12. Nineteen additional

inspection reports were issued from June 1,1982, to Deceraber 1,1982,

including eight additional violations.' Only one of these fell into the

i

.
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above four areas, that being design control. The cr r 'ective action for

that violation was under the scope of the Shoreham Plant Configuration

Review Program. Gallo g al., ff. Tr. 16,411-A, at 1-2. After the NRC

witnesses had established the above four groups as those requiring addi-

tional management attention, the other 37 violations that had been,

designated as isolated conditions were re-reviewed for possible inclusion
f

in these groups. Based on information available in many working docu-

ments, their identification as isolated deficiencies was maintained.

Tr. 16,793-94 (Higgins).

K-922. Of the eleven violations issued relating to equipment stor-

age, six were nonrecurring problems not indicative of an overall problem

or pattern. These six involved reactor pressure vessel storage condi-

tions, maintenance of storage environment records, corrosion on pipe

hanger threads, weld splatter on the refueling cavity lines, exposure of

valves in transit to rain and dust control in a storage area. All six4

occurred in 1977 or earlier. Gallo g al., Staff Ex. 8, at 14-16.

K-923. The remaining five violations relating to equipment storage

occurred over a four year period from 1976 to 1979 and related to protec-i

tion or covering of installed equipment. These involved two instances of'

dust or dirt in switchgear cabinets, improper covering of instrument and

control components, inadequate coverings for ECCS pumps and general stor-

age program inadequacies. The last violation, for general inadequacies,

was identified during an inspection in November 1979. This was a thorough

- inspection of the storage program and was conducted in recognition of the

_ , .
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previous findings. The item was highlighted to site management in the

inspection report transmittal letter and LILCO responded with programmatic

changes that adequately addressed the problem areas. Follow-up inspections

vertfied these changes, and no escalated enforcement actions were necessary.

Gallo et al., Staff Ex. 8, at 15-18.

K-924. Subsequent to closure of the storage violation from the

November 1979 inspection, LILCO continued to identify storage problems in

its field audits. These were highlighted in a number of quarterly

reports to LILCO management. This did not change the NRC inspector's

conclusion that the problem was resolved. At the time the violation was

closed, there were significant improvements. The continuing increased

field audit and surveillance was, in fact, part of the corrective and

preventive action. -Tr. 16,837-47 (Higgins, Gallo). The fact that this

subject area was getting management attention in the quarterly reports

was a positive thing. Tr. 16,855-56 (Higgins).

K-925. Protective covering of installed equipment is an area in a

plant under construction requiring continued attention. Construction

activity can disturb protective coverings. Equipment surveillance or

preventive maintenance sometimes requires removal of protective covers.

Equipment is gradually transferred from warehouses to installed loca-

tions. Equipment is jurisdictionally transferred between organizations,

from construction to startup and test to operating staff. Gallo et al.,

Staff Ex. 8, at 16-17.

L.. _
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K-926. Storage requirements protect against equipment damage, but

consistent with the defense in depth concept, other checks of operability

are also involved. Components and systems receive final quality control

inspection after construction is complete. The start-up group then

inspects and tests for equipment operability. After the start-up group

completes the testing, which is reviewed by the NRC on a sampling basis,

the system is turned over to the operating plant staff. As the plant is

started, further tests will be performed that will also be selectively
J

'

reviewed by the URC. Beyond that, periodic surveillance checks will be

performed during operation. Additionally, redundant design features are

employed to assure safety even if significant equipment defects occur.

Gallo et al., Staff Ex. 8, at 18-19; Tr. 16,467-69 (Higgins).

K-927. Shoreham welding was inspected during 38 I&E inspections and

two I&E investigations from September 1973 through May 1980. During this

period, 16 violations were identified, all between 1975 and 1979. The

violations involved different aspects of welds, weld performance, weld

procedures and weld materials. Gallo et al., Staff Ex. 8, at 19-21.

K-928. While violations in the welding area were identified in

about 35 percent of the welding inspections, there were actually a small

number of violations in comparison to the total number of attributes

inspected. Tr. 16,865-69 (Narrow).

K-929. The NRC concluded that there was neither a pattern of

Equality assurance / quality control breakdown in the welding area nor

_- --,
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reason to believe unacceptable welds exist at Shoreham. This determina-

tion was based on consideration of the number of NRC inspections

involved, the number and diversity of the violations identified and the

amount of welding activity and the extended period of time it was in

progress. Gallo et al. , Staff Ex. 8, at 21-24.

K-930. Of the sixteen violations in the welding area, five involved

welding and quality control performed by organizations not involved in

any of the other fifteen violations, with two of these occurring in

vendors' shops offsite. Two of the sixteen violations involved weld

material, but were otherwise unrelated, one dealing with control of

material issued to welders and the other dealing with preparation of an

incorrect material requisition. One of the sixteen violations was a

singular instance of work performed without an approved procedure. Two

of the sixteen violations were the result of separate engineering errors.

Four of the sixteen violations were the result of improper workmanship

not detected by site quality control. The remaining two violations were

:,imilar in that they involved the use of improper weld procedures for the

welds being performed. Gallo et al., Staff Ex. 8, at 19-22.

K-931. Only one instance of a repetitive violation was identified

in the welding area. This involved the two violations related to the use

of improper weld procedures for the welds being performed. These

violations were identified during successive NRC inspections in August

and September 1978. LILCO was requested to give particular attention to

this matter. LILCO's corrective actions were reviewed by the NRC
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inspector in a subsequent inspection and verified to be acceptable.

Gallo et al., Staff Ex. 8, at 22-23.

K-932. In 1979, I&E Region I reviewed the results of welding

inspections for prior years and noted that there had been a gradual

increase in the number of welding violations identified by NRC since

early 1978. LILC0 was requested to review its quality control and audit

records of welding performance between September 1977 and April 1979 to

determine the cause and take corrective action. The review indicated

that the increase in NRC, LILCO and contractor findings roughly corres-

ponded to the increased welding activity that started in 1977, continued

at an accelerati:id rate through 1978 and leveled off in 1979. Although

the level of welding activity remained high throughout 1979, the number

of findings decreased after mid-1979. On the basis of this review, the

increase in number of violations was attributed primarily to the increase

in the amount of welding performed. Gallo et al., Staff Ex. 8, at 22-23; -

Tr. 16,875, 16,878-79 (Narrow).

K-933. I&E identified seven violations in the area of design con-

trol during the nine year period following 1973. Two of these were very

specific instances not indicative of an overall problem. These related

to quality assurance review of design changes and to the installation of

some vent lines without a specific authorizing design change. These were

resolved to I&E's satisfaction. Another of the seven violations dealt

with the verification of electrical design changes by the Startup Group.

This problem was somewhat broader than the previous two, but the Licensee

- -
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has initiated action to address it. I&E will inspect LILCO's corrective

action to confirm its adequacy. The remaining four violations dealt with

conformance of the plant design with licensing commitments or regulatory

requirements. These conditions, including two identified during the CAT

Inspection, are being addressed by LILCO's Shoreham Plant Configuration

Review Program. I&E will follow-up this corrective action with inspec-

tion to confirm it is satisfactory. Gallo et al., Staff Ex. 8, at 24-25;

see also Section 10.C., "The Construction Assessment Team (CAT) Inspection"

and Section 10.1., " Final Safety Analysis Report (FSAR) Conformance."

K-934. In addition to the seven violations identified in the design

control area, LILCO was cited during Inspection 79-07 for failure to cor-

rect promptly a violation of electrical separation requirements. This

matter was submitted to the NRC. It has also been the subject of con-

tinuing correspondence and several meetings between LILCO and the NRC

Staff. Upon resolution of this issue, I&E.will confirm the adequacy of

LILCO's corrective actions with additional inspection. Gallo et al.,

Staff Ex. 8, at 25; Tr. 16,309 (Gallo).

K-935. The NRC witnesses categorized electrical separation by

itself because it was quite' involved. It included some engineering
:

difficulties, some difficulties Ein what the criteria would be, and some

f quality. assurance / quality control problems. The NRC witness did not feel
!

there were any quality. assurance / quality control problems still-

associated with electrical separation following I&E inspection 82-24.

Tr. 16,936-37 (Higgins). '

!

e
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K-936. In general, the major difficulty with electrical separation

has been in the technical area more than the quality assurance / quality

control area. The technical area has been the primary focus of I&E. The

| number and type of quality assurance / quality control violations in the

electrical separation area are consistent with what I&E would usually

expect to find. Certain of the violations merely dealt with the

promptness of corrective action. Tr. 17,160-62 (Higgins), 17,450-55

,
(Higgins, Narrow).

!

!

K-937. The NRC identified two violations in the area of control of

the LILCO Startup Manual. Problems with the control of changes to the
i

manual were discussed in three inspection reports, one in 1981 and two in

i 1982. Due to the recurrence of this specific issue, LILCO was asked to

give it specific attention. This issue was resolved in 1982 as

| documented in Inspection Report 82-23. Gallo et al., Staff Ex. 8, at 26;

Gallo et al., ff. Tr. 16,411-A, at 2.
:

i

K-938. During the summer of 1982, Region I management raised a
|

| concern as to the effective use of NRC inspectors at the Shoreham

|

| facility. This concern involved several items including the state of

!

| preparedness of the facility for fuel load, the status of preoperational

and startup testing programs, and the manner in which inspection items

i were being resolved. All of these matters impact the effective use of

| the NRC regional inspection resources. These concerns were discussed at
|
| a management meeting on August 26, 1982. The President of LILCO and

senior NRC regional managers, including the Regional Administrator,

|
l

r
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participated. The number of violations since the meeting has decreased

and answers to violations have been more responsive. Gallo et al., ff.

Tr. 16,411-A, at 2-3.

K-939. One of the subjects discussed at the August 1982 meeting was

the number of violations cited in 1982 as the NRC was concerned that

these might be an indication of an upward trend. Sixteen violations had

been cited at the time of the cross-examination of the Staff witnesses.
'

Tr. 16,669 (Higgins). A number of factors can contribute to the increase

in violations, including the amount of activity, new activities and the

increased number of NRC inspections. There were at least 13 more

inspections in 1982 than in 1981. See Tr. 16,673 (Gallo). Experience

has shown that the number of violations goes up fairly substantially in

the last year before an operating license is issued. Although the

specific cause of the increase for Shoreham was not determined, the

additional management and quality assurance attention improved the

situation. Tr. 16,671-72 (Higgins, Gallo).

K-940. A detailed analysis of all violations issued to Shoreham

through December 1, 1982, reveals no pattern of quality assurance / quality _

control breakdowns. Each violation was reviewed by I&E at the time it

was issued to determine its significance and any aspects of recurrence.

Periodic reanalysis was also performed by I&E to determine if any pat-

terns existed which had not been detected at the time of any given viola-

tion. Only four individual areas were identified over the last nine

years which required further management attention. These areas were not

,
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indicative of a pattern of quality assurance / quality control breakdowns.

A further review performed by I&E in preparation for the Shoreham hearing

revealed no other problem areas. Gallo d al., Staff Ex. 8, at 27.

K-941. The NRC I&E program has reviewed a broad spectrum of activi-

ties at Shoreham and has found the great majority of activities inspected

to be acceptable. The simple identification of violations does not imply

a pattern of breakdowns. When viewed in the context of the total number

of activities reviewed, the violations clearly became isolated instances

or problems. Gallo et al., Staff Ex. 8, at 28.

K-942. The County alleged, as examples, that NRC Inspection Reports

50-322/79-05, 80-03, 80-06, 80-08, 80-14 and 81-02 do not indicate what

changes were made to correct for failures that have occurred, and thus it

is not possible to judge the adequacy of the corrective actions. The NRC

witnesses testified that this type of information is included in inspec-

tion reports after violations are identified. The information may not

all appear in one report, depending on the time of resolution. -If a

condition is not resolved during one inspection, final resolution appears

in a subsequent report. With respect to the examples cited by the

County, all follow-up corrective actions are described in either the

original report or in subsequent reports. In addition, LILCO's responses

detailing corrective actions are placed in both the NRC and local public

document rooms. Gallo et al., Staff Ex. 8, at 45.
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K-943. NRC witness Higgins disagreed with County witness Hubbard's

testimony that there can be no basis for licensing absent a full physical

inspection and design review. Tr. 17,181 (Higgins).

67c. CAT Inspection

K-944. The purpose of the NRC Staff's CAT inspection in February

1982 was to compare the completed construction and physical installation

at Shoreham with regulatory commitments and engineering and design

documents. The CAT inspection did not attempt to systematically verify

that the design documents were consistent with the design criteria. The

CAT inspection involved approximately 373 hours onsite and 73 hours in

the office by three region-based inspectors. -SC Ex. 89A, at 17-18; SC

Ex. 89B, at 4-13. The CAT inspection involved physical inspection of the

residual heat removal system. The inspection compared the as-built

installation flow diagrams, logic diagrams, construction diagrams and

other design and engineering information against the plant's as-built

condition. SC Ex. 89A, at 18.

K-945. In the CAT inspection, the NRC Staff identified many items

as violations of Appendix B criteria, deviations from FSAR commitments,

observations regarding weaknesses and other observations about non-

conformances and discrepancies which were observed by the CAT inspectors.

67Ainumber of Findings based on the CAT inspection also are included in
Sections III-K.9.5).v)., III-K.9.6).d)., III-K.9.6).e).,
III-K.9.7).b).c)., III-K.9.9).c)., and III-K.9.10).

- _ .
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Mr. Hubbard testified that CAT identified 43 problems which he termed to

be QA/QC " breakdowns." SC Ex. 89A, at 19-41. There was considerable

' discussion during Mr. Hubbard's examination concerning what he meant by

the term " breakdown." He did not utilize the term in the same sense

that the Staff uses the term in its enforcement policy, i.e., a level 2

severity violation. Rather, Mr. Hubbard used the term more generically

to indicate problems with either the implementation or the establishment

of the proper QA/QC measures. These measures would ensure proper design,

construction and installation of systems, structures and components.

Thus, the word " breakdown" means, to Mr. Hubbard, a failure to meet a

requirement. Tr. 15,398-99 (Hubbard). For example, if someone does not

follow a particular step in a procedure and is cited in an audit for said

nonperformance, that would constitute a breakdown. Tr. 15,404 (Hubbard).

Every audit finding or surveillance finding would be a breakdown as

Mr. Hubbard uses the word. Tr. 15,405 (Hubbard).

K-946. Breakdowns, as used in Mr. Hubbard's testimony, have varying

degrees of significance. Tr. 15,413 (Hubbard).

I

K-947. Mr. Hubbard believes that the CAT inspection is important

because it provides a sample of the plant that has already had normal

| inspections, audits, surveillances and I&E review. In a sense, that

sample of plant operation has passed through many gates. Nevertheless,

many items passed through undetected. Tr. 15,451-52 (Hubbard). The'

QA/QC deficiencies noted in the CAT inspection are significant because

( they also went undetected by LILCO and the NRC Staff for a number of

!
L
;
i.
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years. The RHR system was virtually completed at the time of the inspec-

tion. However, these defects were not discovered by LILCO or the Staff

until years after the work had been performed and even then were

discovered only during a special audit. If the proper QA/QC program had

been established and implemented prior to this time, many of these

deficiencies should have been detected earlier. SC Ex. 89A, at 43-44.

K-948. The samples inspected by the Staff during the CAT inspection

were chosen through judgment and experience. The Staff also took into
,

account the complexity and the safety implication of the RHR system. Use

of these factors enabled extrapolations to be made from the sample to the

population involved. Tr. 17,270-71 (Higgins and Gallo).

K-949. The Staff testified that it did not consider that as a

result of the CAT findings there were major problems with the FSAR. In

fact most of the FSAR design details were correct and accurate and,

during the CAT inspection were simply in the process of being updated by

Applicant. Tr. 17,159 (Higgins).

K-950. -The County's own prefiled testimony, County Ex. 89A ff.

Tr.15,234 at page 27, illustrates the detailed nature of the CAT inspec-

tion. Tr. 17,162-71; (Gallo).

K-951. The Staff also testified that the number of types of viola-

tiores related to electrical separation problems at the Shoreham plant

.
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were not unusual when account is taken of the amount of cable, conduit and

cable trays installed in a plant of this type. Tr. 17,159-62 (Narrow).

K-952. The CAT inspection was an intensive inspection, involving

two weeks of advance preparation by all five team members, two working

weeks on the Shoreham site and preparation of a detailed final report.

Tr. 17,248 (Gallo); 17,461 (Higgins). The CAT inspectors kept a formal

record of having contacted 22 managerial and supervisory personnel

working for LILC0 and 10 such personnel working for its contractors. SC

Ex. 89B, Attachment 4, at 4-12.

K-953. Region I has found the team inspection concept to be very

valuable. Tr. 17,246 (Higgins). The concept has been adapted to other

types of inspections as well, two of which (an emergency preparedness

appraisal team and a management and operational quality assurance

inspection) had taken place at the time of the litigation. Five of the

seven nuclear construction sites in Region I have received CAT inspections

thus far. Tr. 17,246-47 (Gallo).

K-954. The CAT inspection involved system walkdowns of essentially

100 percent of the Residual Heat Removal (RHR) System. Tr. 17,270

(Higgins). The RHR System was selected because'the CAT inspection team

wanted to perform a basically as-built inspection on an important safety

system. Tr. 16,989 (Higgins). The RHR System is the largest system in

the plant, containing 30-40 percent of all plant piping. Tr. 15,647

(Hubbard). Selection of the RHR System for inspection was also made on

-_. -
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the basis of a review by the team leader, Dr. L. Bettenhausen, who had

also participated in the WASH-1400 study, to determine one of the most

safety-significant systems. Tr. 17,461 (Higgins).

K-955. The CAT inspection team looked at all aspects of the RHR

System. Tr. 16,988-89 (Higgins). The purpose of the inspection was to

give the RHR System a fine-toothed comb inspection. Tr. 17,170 (Gallo).

The samples selected in the CAT inspection were based on the judgment and

experience of the inspector, the relative complexity of the matters audited

and the safety implications of the matters being inspected. Tr. 17,261,

17,270 (Higgins). In addition, when the potential population for inspec-

tion was too large to inspect in its entirety, the inspettors used an

element of randomness in sample selection. Tr. 17,460 (Higgins).

K-956. The purpose and scope of the inspection are summarized in

the inspection report, 9 2.1, as follows:

The purpose of this inspection was a comparison of the
completed construction and physical installation (called
the as-built plant) at the Shoreham Nuclear Power Station
with regulatory commitments and engineering and design
documents. A completed Emergency Core Cooling System and
the systems, structures, and components required to
support its safety functions were selected for inspection.

Team members inspected the physical installation of the
Residual Heat Removal (RHR) System and compared the
installation of flow diagrams, logic diagrams, construc-
tion drawings, and other design and engineering infor- ,

mation. Selected portions of other plant systems which
are required to support the RHR System is normal and
emergency operation were also inspected. In the course

!

____ - .. - _.._ _ , .-
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of the inspection, random sampling was done of construc-
tion and managment control activities . . .

Hubbard, SC Ex. 89B, Attachment 4, at 4-13.

K-957. The inspection results were summarized by the inspectors as

follows: The RHR System and those portions of support systems inspected

were built as described by drawings and specifications, with only minor

discrepancies between drawings and piping. The inspection identified

four apparent violations of requirements of Appendix B, the Commission's

quality assurance regulations. These are the only violations of Appen-

dix B alleged in the inspection report. There were, in addition, eight.

items noted as deviations from FSAR commitments but not violations of

Appendix B, and four observations on areas of weakness in LILCO's Quality

Assurance Program as applied to the RHR System, and six unresolved items.

Hubbard, SC Ex. 898, Attachment 4, at 4-3 to -9, 4-13 to -14, 4-45.

K-958. The CAT inspection results were reviewed as part of the 1982

Systematic Assessment of Licensee Performance (SALP). The SALP Inspection

Report reviewed the CAT inspection as one of twelve principal areas of

licensee activity within its scope. The SALP Report summarizes the find-

ings of the CAT inspection, and then characterizes them as follows:

Management involvement in assuring quality was evi-
denced by explicitly stated procedures and policies,
well-maintained and available records, a working
corrective action system, decision-making with ade-

I quate management review and design activities well

|
I
:
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controlled and verified by QC inspection. The in-
stalled piping and wiring conformed to drawings and
technical materials were readily available and care-
fully controlled. No inferior workmanship was observed.
The NRC inspection team identified very few exceptions
to this assurance of quality. Several minor discrepan-
cies and two of the violations were corrected by the
Licensee prior to completion of the inspection.

J

SC Ex. 92,-Enclosure 1, at 17.

K-959. Of the four apparent violations observed by the CAT inspec-

tion, two were in Severity Level IV and two in Severity Level V. Hubbard,

SC Ex. 898, Attachment 4, at 4-3 to -5.

K-960. The first apparent violation in the CAT inspection report

involves a one-inch diameter high pressure coolant injection steam drain

line penetrating primary containment and connecting directly to the con-

tainment atmosphere with only two simple check valves outside containment

for isolation. General Design Criterion 56, 10 C.F.R. Part 50, Appendix A,

requires, in pertinent part, that each line that connects directly to con-

tainment atmosphere and penetrates primary containment shall be provided

with containment isolation valves, and that simple check valves may not be

j used as the automatic isolation valve outside containment. This apparent

inconsistency between the line in question at Shoreham and the provisions

of General Design Criterion 56 was cited as a Severity Level IV violation

of 10 C.F.R. Part 50, Appendix B, Criterion III. Criterion III requires

that measures be established to assure that applicable regulatory require-

ments are correctly translated into specifications and drawings. Hubbard,

SC Ex. 898, Attachment 4, at 4-3, 4-27 to -28.
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K-961. LILCO contended in its response to the CAT inspection

report, and in cross-examination, that the use of check valves for the

line in question was a justifiable deviation from the literal require-

ments of General Design Criterion 56. SC Ex. 70, at 2-5; Tr. 13,805-06

(Museler). LILC0 noted that the valves in question were corre,c,tly

depicted on a figure in the FSAR, although not incorporated correctly

into the text. LILCO pointed out that this particular deviation from the

literal terms of General Design Criterion 56 was found on many other BWRs

as well and found acceptable on them, and argued that the question was

one of design rather than a quality assurance viciation. Id. Staff

witness Higgins agreed that a waiver from General Design Criterion 56

could be obtained for this design configuration, but stated that the

violation had been written because LILCO had not requested one.

Tr. 17,149-50 (Higgins). The question of the design was referred to NRR,

which found LILCO's design acceptable. Staff Ex. 10, ff. Tr. 17,358,

at 1. The resolution of the violation by LILCO involved correction of'

the text of the FSAR, so as to obtain for these valves, b- specific

reference, an exception already stated in the FSAR for other similar

valves, without any change to the plant's design or hardware.

Tr. 17,150-51 (Higgins).

K-962. The second apparent violation-cited by the CAT inspectors'

involves an alleged failure, also regarding Criterion III of 10 C.F.R.

Part 50, Appendix B, to translate regulatory standards into specifica--

| tions, drawings, procedures and instructions. It involves implementation
!
,

:
|

| l

L I
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.

of the requirement that protection systems include means for manual
-

)

initiation of each protective action at the system level. The question
,

! involves the sufficiency of the manual initiation circuitry for the Low

Pressure-Coolant Injection (LPCI) system and the Reactor Building Closed

i Loop Cooling Water (RBCLCW) system to fulfill the FSAR commitment to meet

the provisions of Regulatory Guide 1.62. The CAT inspection indicated
'

that the manual initiation circuitry for the LPCI was deficient in that

; it did not start and assure correct valve position for certain LPCI
||

'

auxiliary systems, and in that the RBCLCW system did not contain any

system level manual' initiation. .This was characterized as a Severity

Level IV violation. Hubbard, SC Ex. 898, Attachment 4, at 4-3, 4-4, 4-24

to -25, 4-33.

K-963. LILCO disagreed with the CAT inspectors' characterization of

the manual initiation characteristics of the LPCI and RBCLCW system and

asserted that the apparent violation reflected a misunderstanding by the

CAT inspectors of the Shoreham design. According to LILCO's evaluation,
f

manual initiation on each of these systems did, in fact, actuate the same

equipment on the system level as did automatic initiation. SC Ex. 70, at

I

5-8; Tr. 13,802-04 (Museler). Mr. Museler pointed out in addition that

( all other BWRs are designed essentially the same way. Tr. 13,803 (Museler).
|

The matter was referred to the Office of Nuclear Reactor Regulation for

disposition. Tr. 17,144 (Higgins). The Staff agreed that this apparent
.

|

[
violation involved a disagreement at a " fine level of detail in one par-

!

| ticular area" of Regulatory Guide 1.62, and not a failure of LILCO to

take the provisions of the regulatory guide into account. Tr. 17,148

!

L-
_ _ _ . .
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(Higgins). The Staff witnesses also found that this was the only area

of controversy in their review of the requirements of Regulatory

Guide 1.62 during the course of the CAT inspection. Tr. at 17,148-49

(Higgins). Because I&E understood the engineering position advanced by

LILCO on this matter, even though it did not agree with that position,

| I&E referred the matter to NRR. Tr. 17,144 (Higgins). Technical resolu-
!

tion on the matter had been reached with NRR by December 1982. Staff

witnesses also agreed that this type of matter involves a technical

engineering matter which onsite quality assurance audits or quality con-

trol types of inspection are not expected to identify. Id.

|
! K-964. The third apparent violation reported by the CAT inspectors

involved the observation that one of the struts for a pipe support in the

( RBCLCW system was at least five and one-half degrees out of vertical

alignment, in excess of the design tolerance of four degrees. This was

perceived to be a violation of 10 C.F.R. Part 50, Appendix B, Criterion II,

and was labeled a Severity Level V violation. The violation was corrected

prior to completion of the inspection. Hubbard, SC Ex. 898, Attachment 4,

at 4-1, 4-4, 4-32.
|

:

| K-965. LILC0 witnesses agreed that the misalignment of the pipe

! hanger was a valid observation, Tr. 13,812 (Museler), but pointed out
i

that the misalignment of approximately five and one-half degrees, while
t

; . beyond LILCO's specification, was within the six degree limit specified
'

; by the manufacturer. There was no equipment degradation or effect on the

. . _ _ _ __ _ - _ - _ _ _ _ _ _ _ _ - _ .
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functioning of the pipe as a result of the condition. Because the condi-

tion was caused by scaffolding attached to the hanger, LILC0 circulated

a memorandum promptly after the inspection reinstructing supervisory

personnel not to use permanent plant components to support scaffolding.

Tr. 13,806-11 (Museler); SC Ex. 70, at 8-9. On cross-examination by

Suffolk County, Staff witnesses did not see significant similarities

between the circumstances described in this CAT violation and those

described in I&E Report 82-27 (involving the leaning of a ladder against

electrical cabinets). Tr. 16,453-54 (Higgins). Nor did they equate the

facts underlying this violation with an observation in I&E Report 82-26

of scaffolding being hung from various pipe supports and restraints,

none of which were distorted out of tolerance as a result. Tr. 16,518-20

(Higgins). As a means of ensuring continued effective action, however,

Mr. Higgins indicated that he had left open this CAT violation rather

than closing it immediately upon receipt of LILCO's correction memo.

Tr. 16,518-21 (Higgins).

K-966. The fourth CAT violation involved the observation of fire

hazards in the fuel oil transfer rooms and in the emergency diesel

generator rooms, and the accumulation of excess material and dirt in

the screen well pump house. These conditions were seen as examples of

inadequate housekeeping and fire protection and were cited as apparent

violations of 10 C.F.R. Part 50, Appendix.B, Criterion V, and of estab-

lished cleanliness procedures. They were given a Severity Level V

classification. The conditions observed were corrected prior to comple-

._
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tion of the inspection. Hubbard, SC Ex. 89B, Attachment 4, at 4-1, 4-4

to -5, 4-26 to -38. See also Section 10.g.7)., Plant Housekeeping.

K-967. The CAT inspection also noted eight apparent deviations

from FSAR commitments. Deviations are lower than the lowest category

of violation; they do not even allege a violation of 10 C.F.R. Part 50,

Appendix B. 10 C.F.R. Part 2, Appendix C; Tr. 13,819 (Eifert). None of

these deviations was alleged to involve a safety hazard; none was alleged

to involve inconsistencies between the as-built plant and operative

design and construction documents onsite. The only corrective action

necessary to correct any of them would be revision of the FSAR. SC

Ex. 89B, Attachment 4, at 4-1, 4-6 to -7; see also Tr.17,029 (Higgins).

LILCO has implemented a comprehensive program, called the Shoreham Plant4

Configuration Review (SPCR) program, to update systematically the FSAR.

K-968. LILC0 agreed to modify the FSAR as necessary pursuant to the

SPCR review, to correct all but three of the CAT deviation items. See,

e.g., SC Ex. 70, at 13-17. Of the three, the Staff dropped one (labeling

of relief valve F025 as a thermal relief valve) because subsequent

reexamination of the FSAR showed that this designation was, in fact,

correct. Tr. 17,030, 17,126 (Higgins).

K-969. The second deviation, involving blockage of drywell spray

nozzles by ventilation duct work, was asserted by LILCO to require no

corrective action since the drywell spray reduction was on the order of

.

-*
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;

five percent of capacity and since the five percent reduction has no

significant effect on DBA, steam bypass or environmental qualification

analyses. SC Ex. 70, at 13. Therefore, the blockage of containment
,

spray does not interfere with the safety-related functioning of the RHR

System. The matter was referred to NRR for design review. Tr. 17,352-53

(Higgins). That design review confirmed that the degree of blockage of

drywell spray nozzle encountered did not impact upon the safety function-

ing of the RHR system. Tr. 17,353-57 (Higgins). The resolution of the

matter was officially documented in a December 16, 1982, memorandum from

the Shoreham project manager to Staff counsel. Staff Ex. 10.

K-970. With respect to the one other deviation on which there was

any difference of view between LILCO and the Staff (item 3, involving RHR

valve positioning), LILCO did not concur with the CAT inspection finding

of a deviation, but agreed, for the sake of clarity, to revise the FSAR.

SC Ex. 70, at 14.

K-971. Deviations are not violations and no response to notice of

them is required, only requested. Nevertheless, LILCO responded to all

items in this category and has obtained resolution of each of them with
,

the Staff. It is, and has always been, LILCO's policy to obtain full
;
r

resolution of these items. Tr. 13,821 (Museler); Hubbard, SC Ex. 89B,

|
Attachment 4,'at 4-1.

|

K-972. The CAT inspection identified four areas which have been

labeled " Observations." Hubbard, SC Ex. 898, Attachment 4, at 4-1, 4-8.

_
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These areas, although termed " weaknesses" or " areas for improvement,"

are not violations of quality assurance requirements or contrary to any

specific regulatory requirement. Tr. 16,345, 16,363 (Higgins).

K-973. The first observation involved the apparent absence of

specific requirements for timely incorporation of Engineering and Design

Cliange Reports (E&DCRs) into drawings and specifications used onsite. No

violations were observed as a result of this fact, and I&E's primary

concern was that drawings be completed and readily usable by plant staff

for plant operations. Hubbard, SC Ex. 898, Attachment 4, at 4-8. LILCO

believes that Shoreham project procedures, which specify the drawings

which are to be updated by fuel load, will effectuate the incorporation
f

of E&DCRs by fuel load so that documents will be readily usable by the

plant staff for plant operation. SC Ex. 70, at 18. The CAT inspectors

were aware of some difficulties at Shoreham with E&DCR incorporation into

underlying drawings or documents; therefore, the CAT inspectors decided

specifically to examine carefully the E&DCR system in the CAT inspection.

Tr. 16,764 (Higgins). The general conclusion of the CAT inspectors was

that E&DCRs were being incorporated as required and tha',the E&DCR system,

though cumbersome, worked. Tr. 16,765 (Higgins). The observation resulted

from the Staff's_ concern about the number of E&DCRs still remaining to be

physically incorporated. Tr. 16,765-66 (Higgins).

K-974. Staff witnesses were shown LILCO FA 602 and FA 664, which

reflected LILCO's internal observations concerning control of E&DCRs, and

were asked whether, if they had been aware of these field audits at the,

'
_ _ _ _ _ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _-
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time of the CAT inspection, they would have reopened a prior E&DCR

violation that had been closed. The witnesses indicated that they would

not have reopened that violation on the basis of these reports.

Tr. 16,770-71 (Narrow).

K-975. The second observation of the CAT inspection involved the

finding of four examples where separation of Class IE and non-Class IE

electrical cable was maintained in accordance with IEEE Standard 384-1974.

The observation noted a history of difficulties in meeting separation

criteria for conduits and raceways and LILCO's stated intention, in

response to an earlier NRC inspection, that it would ensure full com-

pliance, including final disposition of all E&DCRs and completion of any

necessary rework following completion of cable installation at the site.

Hubbard, SC Ex. 898, Attachment 4, at 4-8, 4-22. LILCO's response to

this observation noted that it is engaged in a major program to ensure

adequate electrical separation throughout the plant, including a commit-

ment to wrap any cables in transition between raceways or between race-

ways and equipment, a walkdown of all areas that have Category 1 cables,

and updating or correction of the FSAR as necessary. SC Ex. 70, at 19.

K-976. At the time of the CAT inspection, work was still in

progress on the installation of electrical cables and still subject to a

number of programs to identify potential separation problems for cables
|

in transition. Since these cables had not yet received their final

| quality control inspections, it would not have been appropriate to

evaluate the compliance of these cables with electrical separation

-- - . - - .
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criteria as would have been the case with finally inspected cable.

Tr. 16,973-75, 16,578-79 (Higgins). Staff witness Gallo noted that

Regulatory Guide 1.75 was implemented after the start of construction,

necessitating backfitting to its requirements, and expressed his judgment

that plants constructed prior to Regulatory Guide 1.75 would present the

same circumstances or problems with electrical separation as Shoreham, if

they attempted to comply with Regulatory Guide 1.75. Tr. 16,582 (Gallo).

The Staff witnesses also testified that final separation criteria for

Shoreham were not agreed upon until April 1982, that is, after the

completion of the CAT inspection. Tr. 16,592-93 (Gallo).

K-977. I&E Inspection Report 82-24 closed the cable separation items

identified in the CAT inspection. Closure was effected on the basis of

discussions between witness Higgins, the senior resident inspector on the

Shoreham site, and the inspector in 82-24, Mr. Richards, both of whom

felt that the particular problems that had been identified in previous

items, including the CAT inspection, had been addressed. Tr. 16,970-71

(Higgins).

K-978. The CAT inspection contained a third observation involving

the apparent omission from proposed Technical Specifications of certain

.
RHR pipe restraints (snubbers) and certain plant-unique safety-related

systems. Hubbard, SC Ex. 89B, Attachment 4, at 4-8, 4-42 to -43. LILCO

responded that the omission of certain safety-related snubbers from the

proposed Technical Specifications reviewed during the CAT inspection was

a function of an anticipated revision of the NRC's Standard Technical



.- - - .__

-1255-

Specification format. Following the revision of that format subsequent

to the CAT inspection, LILCO revised its proposed Technical Specifica-

tions to include all previously omitted snubbers. With respect to the

inclusion of other plant-specific systems in proposed Technical Specifi-

cations, LILCO noted that it has undertaken discussion and negotiations

with the Staff on this matter and committed to satisfy the Staff's con-

cerns'with respect to Technical Specifications prior to fuel load. SC

Ex. 70, at 20. Even Suffolk County witness Hubbard agreed that in hind-

sight he probably should not have included this observation as a "QA

breakdown." Tr. 15,770 (Hubbard).

K-979. The fourth CAT observation involved the detection of corroded'

carbon steel bolting used on copper-nickel flanged piping, particularly in

the service water system. There was a concern among the CAT inspectors

that there was not an adequate corrective action plan to identify and
.

replace all corroded bolts. Hubbard, SC Ex. 89B, Attachment 4, at 4-8,

4-30 to -31. The essence of the Staff's concern, as an engineering mat-

ter, was the question whether the corrosion observed involved general

surface corrosion or galvanic corrosion. LILCO had already performed - ~

its own evaluation that concluded that the corrosion was of a general,

\minor nature,'and had devised corrective measures involving an insula-

tion kit to insulate carbon steel bolts from the copper-nickel flanges.

This evaluation had been done' prior to the CAT inspection but the CAT

inspectors did not feel that it had been well enough documented. As a
,

result, the CAT inspectors requested a more thorough analysis, which

was performed by Stone & Webster in 90ston. This more detailed analysis
|
:

r
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confirmed the results of the original analysis. Tr. 17,040-43 (Higgins).

The CAT inspectors' judgment that the original analysis had not been

sufficiently thorough or sufficiently documented was primarily an engi-

neering judgment, not a quality assurance judgment. Tr. 17,173 (Higgins).

The results of the detailed metallurgical analysis satisfied the Staff,

and the CAT observation was apparently nearing final closure at the time

of the hearings. Tr. 17,044-45 (Higgins).

s

K-980. The CAT inspection found six items that it referred to as

" unresolved," involving the questions raised by NRC inspectors during

the audit. LILCO follows up on these items even though no response is

required by the CAT inspection report. Tr. 13,823-24 (Museler). None

of these items constitute violations of 10 C.F.R. Part 50, Appendix B.

Tr. 13,824 (Eifert). They generally involve minor items that demonstrate

the " fine toothed comb" nature of the CAT inspection. See, e.g.,

Tr. 17,170 (Gallo).

K-981. The prepared direct testimony of Richard B. Hubbard on

behalf of Suffolk County, SC Ex. 89A, discusses the CAT inspection at

pages 17 through 44. That testimony asserts that the CAT inspection, by
|
! itself, found 43 QA/QC breakdowns at Shoreham. The testimony also uses

these asserted breakdowns as a primary basis for suggesting that there

has been a " serious and widespread breakdown in the Shoreham QA/QC

program implementation for design and construction." Id. at 42. In

! Mr. Hubbard's view, the asserted breakdowns at Shoreham cast substantial

doubt on the safe design and construction of Shoreham. Id.

|

!

. - - -.
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K-982. Mr. Hubbard agreed that under his definition every plant in

the country has had QA breakdowns " literally by the tens or hundreds."

Tr. 15,405-06 (Hubbard). Mr. Hubbard also stated his belief that the NRC

concurred in his belief that every plant in the country has had QA

breakdowns using Mr. Hubbard's definition of the term. Id.

K-983. Mr. Hubbard, on being asked whether he was fimilar with any

definition published by the NRC for use of the term " breakdown," stated:

I am not aware that they used the word " breakdown"
or that there is an agreed upon definition of the
word " breakdown." The word " breakdown" is used in
some of the severity [ definitions] of regulatory
non-compliance. The word " breakdown" is there, but
there is no definition of it.

Tr. 15,406 (Hubbard). The Commission's regulations, at 10 C.F.R. Part 2,

Appendix C, set forth general policy and procedure for NRC enforcement

actions. Supplement II to that Appendix contains Severity Categories

Applicable to Facility Construction. Paragraph B of that supplement

reads as follows in pertinent part:;

| Severity II - Very significant violations involving;

1. A breakdown in the quality assurance program
| as exemplified by deficiencies in construction QA

related to more than one work activity (e.2 )
structural, piping, electrical, foundations). Such
deficiencies normally involve the licensee's failure
to conduct adequate audits or to take prompt
corrective actions on the basis of such audits and
normally involve multiple examples of deficient con-
struction or construction of unknown quality due to

| inadequate program implementation.

_
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The term " breakdown" does not appear with reference to any less severe

category of quality assurance violation than Level II (i.e., Levels III,

IV or V).

K-984. Staff witnesses did not agree with Mr. Hubbard's characteri-

zation of the results of the Shoreham CAT Inspection. The Staff witnesses

stated that they did not believe that any of the 43 items listed by

Mr. Hubbard in his testimony are quality assurance / quality control break-

downs. Tr. 17,126 (Higgins); see, e.g., Tr. 17,152-53 (Higgins). The

only items for which LILCO was cited for violation by the NRC Staff were

the four items listed in Appendix A to the CAT Inspection. None of these
i
'

violations was more severe than Severity Level IV and thus none of them

corresponded to a "QA breakdown" as defined by the Commission's regula-

tions at 10 C.F.R. Part 2, Appendix C, which are confined to Severity

Level II and I events. The Staff disagreed with Mr. Hubbard's characteri-

zations of items cited in the CAT report as "QA breakdowns." E.g.,

Tr. 17,126, 17,152-53, 17,156, 17,163, 17,175-76 (Higgins). Mr. Hubbard

also agreed that items labeled by him as QA breakdowns were not identi-

fied as such by the Staff in the CAT inspection report. E.H., Tr. 15,541

(Hubbard).

K-985. Mr. Hubbard did not have first-hand knowledge of the numerous

matters evaluated in the CAT inspection-report. For instance, he did

not know whether the items involved in RHR system labeling deficiencies

observed by the' CAT inspection team were in place at the time of previous

t

. - - - -
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human factors reviews. Tr. 15,541 (Hubbard). After conceding his ignor-

ance of specifics of individual items within the CAT inspection,

Mr. Hubbard conceded that his knowledge of them was limited to what he

had read in the CAT inspection report. Tr. 15,516-17 (Hubbard).

Mr. Hubbard, on questioning by the Board, agreed that his factual knowl-

edge base has generally started with the facts found by the Staff in the

CAT inspection, and he has no factual information that would have led him

to doubt the Staff's findings. Tr. 15,642 (Hubbard). By contrast, the

discussion of the significance of CAT findings in the questioning of

Staff witnesses is rife with reference to technical circumstances

including design features, stage of construction, and the like, indicating

that quality assurance judgments cannot be made in a vacuum. E.g;,
.

Tr. 17,136-48, 17,160 (Higgins).

d. NRC Design Review

'

K-986. The Staff's I&E program has emphasized construction more than
,

design. This is consistent with statements made by Mr. DeYoung, the
r

Director of the Office of Inspection and Enforcement. 'Tr. 15,833 (Hubbard).

In those remarks, he stated:

One of the areas that we never inspected very heavily
is the architect engineer's design office. We did a
lot of inspection, I think, over the years of the
quality construction assuming that the blue prints
were correct, and the main gap we have been focusing
on in these first.two cases (San Onofre and LaSalle)
is that' gap of whether the drawings themselves properly
reflected the design commitment in the application.
Tr. 15,833 (Hubbard); SC Ex. 89A, at 60.

!

.
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K-987. The NRC has reviewed the topical reports of SWEC and GE relat-

ing to the quality assurance programs of LILCO's organizations, including

the design aspects of quality assurance. However, as noted by Mr. DeYoung,

the review of those topical reports is different from a review that con-

centrates on the implementation of the program as defined in those topical
i reports. T r. 15,834-35 (Hubbard).

K-988. The licensee contractor vendor inspection program (LCVIP) is

an NRC Staff program in which the design control process and its implemen-

tation are reviewed. This involves the Staff going to SWEC maybe four

times a year for maybe three to four days. Mr. Hubbard's experience while

at GE was that this program was intended primarily to see if there were

procedures in place. This was not a detailed review of implementation,

but rather a review of whether there was a program in place for design

control. Tr. 15,835 (Hubbard).

K-989. Mr. Hubbard has not been involved in any LCVIP inspections

since 1976. However, he has reviewed a GA0 report which discusses that

and has also reviewed I&E reports relating to inspections by I&E',

Region IV of SWEC. This review shows a consistent' pattern of visiting

about fo'Jr times a year. Tr. 15,836 (Hubbard).

K-990. NRR does not look a great deal at calculations nor the crite-

ria used to develop the final design. Tr. 15,838 (Hubbard).

.
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K-991. Mr. Hubbard testified that the problems with the I&E program

for inspection of vendors and architect engineers are really two-fold.

First, they do not inspect frequently enough; and second, they primarily

look at implementation procedures, rather than the actual calculations or

implementation. Tr. 15,839 (Hubbard). Mr. Hubbard testified also that

Mr. Volmer and Mr. Denton share his opinion that there is not sufficient

emphasis in the I&E program on the actual implementation of the design

process. Tr. 15,841 (Hubbard); SC Ex. 89A, at 60-61.

K-992. In Mr. Hubbard's opinion, the NRC's I&E program has not

brought out quality problems in a timely fashion at'a number of sites,

such as Diablo, Midland, South Texas, and Zimmer. Since that same

program has been applied at Shoreham, it is difficult for him to have

confidence that the program has, in fact, been effectively implemented.

Tr. 15,929-30 (Hubbard).

K-993. On March 15, 1982, Mr. Denton met with LILCO representatives.

At that meeting, Mr. Museler and Mr. Pollock described the design and

construction program which LILCO had implemented. Mr. Denton expressed

the view that everybody had a QA program and he was not particularly

interested in that. He was, however, particularly interested in imple-

mentation in the design area and where design changes had occurred late

in the project, like the Mark II matters or the seismic redesign at

Diablo. Tr. 15,933-35 (Hubbard).

(

!

|

|

l
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K-994. During the 1975-78 period, Mr. Gallo participated in the

only two inspections that he ever performed at Shoreham. Tr. 16,281

(Gallo). The focus of Mr. Higgins' responsibilities as Resident Inspec-

tor has been on pre-operational and operational phases of the I&E program.

He has inspected some construction activities. The first inspections

which Mr. Higgins performed on Shoreham were in 1979. Tr. 16,282-83

(Higgins). Mr. Narrow was involved in the details of I&E's construction

inspection program. That program. includes a limited amount of design

inspection which is performed onsite, but does not include any offsite

design inspection. Mr. Narrow has not performed any inspections at SWEC

offices or at GE. He has conducted inspection activities at the Hicks-

ville offices of LILCO. Tr. 16,286-87 (Narrow). Messrs. Higgins and

Gallo have never performed any kind of inspections or QA investigations

offsite at Stone & Webster or at GE. Tr. 16,301 (Higgins and Gallo).

K-995. I&E Region IV does inspections of GE and SWEC. In the

course of their inspections, they review audits performed, for example,

by SWEC's Boston office. Thus, Mr. Higgins believes that the Engineer-

ing Assurance audits, which are part of SC Ex. 51, would have been

reviewed on a sampling basis by I&E Region IV. Tr. 16,322-23 (Higgins).

Region IV apparently reviews Engineering Assurance audits at least four

times a year. In 1981, they reviewed three and, in 1982, they reviewed

two of the Engineering Assurance reports. Tr. 16,323 (Narrow).

K-996. I&E Region I receives what is called a " White Book," that

provides a periodic summary of Region IV findings. Region I management
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personnel review that book and if there is some specific or significant

problem, Region I would probably identify it with respect to the par-

ticular plants within its region. Mr. Gallo has reviewed the White Book,

but did not review it for the purpose of preparing the Staff's testimony.

Tr. 16,347-48 (Gallo). Region IV also has procedures so that significant

deficiencies are made available to the particular dockets and to the

regions. Thus, Mr. Higgins does not believe there are any significant

items " lurking" in Region IV reports of which Region I is not aware.

Tr. 16,349 (Higgins).

K-997. In the CAT inspection, I&E identified a weakness in the con-

trol of E&DCRs primarily related to the large number of outstanding

E&DCRs. This was also noted in the 1982 SALP report. Region I provides

Region IV with a copy of the SALP report, but Region I, to the best of

the knowledge of the Staff witnesses, did not tell Region IV what was

happening with respect to E&DCRs, even though E&DCRs at the site also

might affect processes going on at SWEC in Boston. Tr. 16,361-63

(Higgins).

I K-998. When Region I finds a significant problem which is outside

of its area of expertise, it will ask Region IV to conduct an inspection

or investigation. This has occurred in the past. Tr. 16,363-64 (Gallo).
|

The NRC witnesses are not sure, in the case of the CAT inspection E&DCR,

!
weakness, if it was a conscious decision on the part of I&E not to

,

|
communicate this information directly to Region IV. Tr. 16,365 (Gallo,

i

Higgins). Region I design review activities include a review of E&DCRs,

i

|
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some work in system design, particularly comparing the as-built plant

with the FSAR, and some review of Site Engineering Office activities.

I&E also gets into the design area somewhat in the area of pre-operational

test procedures, particularly from the point of view of trying to under-

stand the acceptance criteria. Tr. 16,367-68 (Higgins).

K-999. In the Staff's prefiled testimony, the Staff states that

its inspections included design review and control. This testimony

relates specifically to the design review performed by Region I inspec-

tors at the site. Gallo et al., Staff Ex. 8, at 7; Tr. 16,424 (Higgins).

K-1000. Mr. Higgins' design review activities with respect to Shore-

ham are essentially of two types. First, he would choose a system from the

FSAR, review the FSAR design documents and commitments, and then tour the

plant to look at the system hardware. Second, if particular problems

came up, such as had been identified in' inspections, bulletins, circulars

or in a pre-operational test, he also would become involved in design

activities. Tr. 17,084-85 (Higgins).

K-1001. There is a mechanism by which Racion I finds out if Region IV

has discovered anything significant in its review of GE and SWEC which

relates to the Shoreham design or design control process. Tr. 17,091*

(Gallo). In the one year that Mr. Gallo had held his present supervisory

position, he could only recall one generic problem that had come to his

attention from Region IV which affected the Si .coham project. Tr. 17,092

(Gallo). To Mr. Gallo's knowledge, Region IV has not found it necessary
.

m
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to notify Region I of any specific problem found at SWEC or GE.

Tr. 17,093 (Gallo).

K-1002. LILCO Ex. 53 constitutes a list of questions posed by NRR

concerning the design review for Shoreham performed by the NRC Staff.
.

Tr.17,295-97 (Higgins); LILCO Ex. 53. Referring to the statements in

Mr. Hubbard's prefiled testimony concerning the failure of the NRC to
,

adequately review the implementation of the design processes, the Staff

testified that in the last few years, Region IV has done many more QA

program reviews and has tried to take a concentrated look at the imple-

mentation of the engineering, rather than just at the engineering program

and the change.; to it. Tr. 17,299 (Gallo). Mr. Gallo understands that

Region IV's activities in the distant past were primarily programmatic

type inspections. Tr. 17,300 (Gallo). LILCO Exhibit 53 indicates the

kind of detailed design review and engineering review that NRR has done

with respect to Shoreham. Tr. 17,300-01 (Gallo).

K-1003. Mr. Higgins testified that there had been significant engi-

neering activities conducted at the Site Engineering Office by SWEC.

Tr. 17,084 (Higgins). He agrees, however,-that the vast majority of the

engineering design work for Shoreham was conducted offsite. Tr. 17,419-

20 (Higgins). Mr. Higgins did not regularly audit or inspect the Site

Engineering Office. Rather, his involvement with that office involved,

particular questions that came up in the course of other activities.

Tr. 17,420 (Higgins). Mr. Narrow's involvement with the Site Engineering

Office is similar to that of Mr. Higgins. Tr. 17,421 (Narrow).

I



-1266-

e. Staff Review of LILC0 and SWEC Audits

K-1004. For purposes of preparation of testimony in this proceeding,

the NRC Staff did not review any of the SWEC Engineering Assurance

Audits. Tr. 16,317 (Higgins). Similarly, I&E did not re-review FQC or

LILCO audits for purposes of preparation of the testimony, although FQC

and LILCO audits are looked at during the NRC inspection program so that
.

the information was used as the basis for some of its judgments.

Tr. 16,317 (Narrow). However, during the NRC inspection effort, I&E does
,

not review all of the FQC audits. In addition, only some of the field

audits.are reviewed by I&E. Tr. 16,318 (Narrow, Higgins).

K-1005. Subsequent to the preparation of the Staff's testimony,

Mr. Gallo testified that the Staff panel had reviewed the testimony and

looked at the audits which were discussed. In addition, they looked at

the exhibits which accompanied the transcripts. Tr. 16,320-21 (Gallo).

Subsequently, however, Mr. Gallo and Mr. Narrow both stated that they

have not looked at SC Ex. 51 which contains Engineering Assurance Audits

2-40. Mr. Higgins stated that he has had occasion to look at only very

few of those during the course of the inspection program. From September

to December of 1982, Mr.'Gallo had looked at a selected number of these.

Tr. 16,322 (Gallo).

K-1006. In preparation of the Staff testimony, the Staff panel ~did

not review any of the Region IV audits of SWEC. Subsequent to preparing
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the testimony, Mr. Gallo has looked at a microfiche listing of the inspec-

tion reports that are in the docket files. The Staff testimony does not

address any of the audit findings of Region IV either relating to SWEC or

i to GE. Tr. 16,325-26 (Gallo, Higgins).

K-1007. With respect to LILCO quarterly reports to management,

Mr. Narrow recalls reading one of them at one time. Mr. Higgins has not

reviewed any. Tr. 16,326 (Narrow, Higgins). Mr. Gallo had reviewed SC

Exhibit 63, which is a compilation of quarterly reports to management,

during the last several weeks prior to his taking the stand. Tr. 16,331-

32 (Gallo).

K-1008. At page 4 of the Staff prefiled testimony, the Staff finds

that there is no pattern of QA/QC breakdowns at Shoreham. Gallo et al.,

Staff Ex. 8, at 4. As used in the Staff testimony, the term " breakdown"

is essentially what is in 10 C.F.R. Part 2. When the testimony was pre-

pared, the Staff did not definitively link it to a specific severity level,

but they did consider what would constitute a QA/QC breakdown. The

Level 2 Severity discussion in the Staff's enforcement policy is roughly

the same as what the Staff testimony means in terms'of QA/QC breakdown.

Tr. 16,332-36 (Gallo, Higgins).

-

K-1009. Even if there were not a pattern of Level 2 QA/QC breakdowns

at Shoreham, the Staff could have serious reservations or concerns about

the adequacy of a QA/QC program. Tr. 16,342 (Higgins).

i

,
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K-1010. It is I&E policy that if the licensee identifies a problem

or deficiency in its own program that is not a Severity Level 1 or 2

problem, and takes adequate corrective action, it is not cited as a

violation. Tr. 16,344 (Gallo).

K-1011. Even in instances where I&E might not cite an item as a

violation, there may be a need in I&E's view for improvement of the QA/QC

with respect to the particular item. Tr. 16,345 (Higgins). Examples of

that would be the four observations in the CAT inspection. Tr. 16,345-46

(Higgins).

K-1012. Region IV was not directly involved in the SALP dated June 22,

1982. However, Region IV input has been used in other SALP appraisals.

Mr. Gallo is not sure whether there was any Region IV input in the 1981

SALP for Shoreham. Tr. 16,347 (Gallo).

K-1013. Mr. Narrow agrees that it is conceivable that it might be

worthwhile for I&E to review the LILC0 quarterly reports to management,

particularly since they are summaries of the underlying audit findings.

However, I&E had not reviewed the quarterly reports until just before the

hearing. Tr. 16,354-55 (Narrow, Gallo).

K-1014. In the NRC SALP report for 1982, SC Exhibit 92, Enclosure 2,

at 17, the Staff uses the term " programmatic breakdown." The Staff was

not intending, however, to use it in the sense of a Severity Level 2

-_ _ __ _ .__ ____. . _ _ _ _ _ . _ _ _ _ _
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violation as set forth in the Staff enforcement policy. See SC Ex. 92;

Tr. 16,421-23 (Higgins).

K-1015. Mr. Narrow does not review the FQC audits done by the

Boston SWEC office on a regular basis. Tr. 16,735 (Narrow).

K-1016. In preparation of the Staff testimony, the Staff witnesses

did not review any specific EA audits or FQC audits. Tr. 16,743 (Higgins).

Subsequent to that testimony, they did review some of the audits and

found nothing that would cause concern or that would change the conclu-
;

sions in their testimony. Tr. 16,745 (Higgins). These witnesses had no

knowledge of the matters contained in those audit reports other than the

cold words of the audit; however, in their review of the findings them-

selves, they did not run into any situation that would give them that type

of concern and even a cause for further followup. It appeared to be the

type of routine audit findings they would expect to see at any site.

Tr. 16,746 (Higgins).

K-1017. LILCO Ex. 52, excerpts from I&E Report 79-04, constitutes

an instance where the inspector in the course of an inspection used LILCO

surveillance reports and field audits. Tr. 17,182 (Narrow).

K-1018. The NRC Staff witnesses testified that the six recommendations

set forth in Attachment 5 to Mr. Hubbard's prefiled testimony have been

implemented for Shoreham. Tr. 17,243-51 (Gallo).
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K-1019. In the SALP review process, a Category 3 rating means that

both NRC and licensee attention should be increased because of weaknesses

that have been identified. In the 1982 SALP at Shoreham, design and

engineering were rated in Category 3. Tr. 17,422 (Gallo). During the

1982 SALP period which covered March 1, 1981 through February 28, 1982,

the NRC found that there was a weakness with respect to timely incorpora-

tion of E&DCRs. Further, the Staff still had problems with final resolu-

tion of electrical separation items. Tr. 17,423-24 (Higgins). In the

CAT inspection, I&E found discrepancies in the area of electrical separa-

tion of safety-related and nonsafety-related cables in transition or in

free air. The Staff believes that LILCO's program did not adequately

address this particular electrical separation issue. Tr. 17,425 (Higgins).

Indeed, when the Staff looked at electrical separation area as a whole,

they were at'that point still very concerned that there was a long way to

go. Tr. 17,426 (Higgins).

f. Statistics

K-1020. The County believes that the NRC's I&E program should

' provide verification that structures, systems and components are designed,

manufactured, installed and operated in strict accordance with applicable

QA/QC requirements. SC Ex. 89A, at 45.

K-1021. The County also believes that the Staff has not evaluated

the Shoreham QA program against any objective baseline criteria to

quantitatively compare the effectiveness of the Shoreham QA program.
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Rather, the County asserts that the Staff appears dependent upon sub-

jective qualitative judgment to measure the program effectiveness.

SC Ex. 89A, at 51.

K-1022. Finally, the County believcs that because of the limited

amount of effort devoted by I&E, it is impossible for the NRC Staff to

conclude with any degree of assurance that LILC0 has successfully

implemented its QA program. SC Ex. 89A, at 52.

K-1023. Mr. Hubbard concludes, based upon the CAT inspection and

the I&E reports, that there is substantial doubt concerning the actual

quality achieved in the design and construction of Shoreham. That is

why he recommended that an independent design review and physical inspec-

tion be undertaken. Tr. 15,775 (Hubbard).

K-1024. He testified as follows: an experienced person can make

subjective judgments on the effectiveness of the QA program at a nuclear

plant without the use of objective baseline criteria. However, these

judgments will not necessarily be reliable. Tr. 15,795 (Hubbard). The

lack of reliability might be a result of such things as iradequate data,

inadequate consideration of all aspects of the program or perhaps some

unrealized sampling bias. Tr. 15,795-96 (Hubbard).

K-1025. The County believes that the NRC Staff's expenditure of

7,000-10,000 manhours on the Shoreham project was not structured to allow

_
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for extrapolation from the I&E data to conclude that the QA program had

been effectively implemented. Tr. 15,797 (Hubbard).

K-1026. He admitted that in attempting to develop objective baseline

criteria, it is necessary to exercise a substantial amount of subjective

judgment. Tr. 15,798-99 (Hubbard).

K-1027. In Mr. Hubbard's opinion, objective baseline criteria have

been used in certain circumstances. For instance, 1) at Marble Hill, the

NRC specified a statistical sampling program to develop a certain degree

of confidence in the previous concrete inspection. 2) At Diablo Canyon,

the independent design review program also involved the use of statistics.

3) Further, in assessing the E&DCR problem at Shoreham in 1976-77, statis-

tical techniques again were used. Tr. 15,800-01 (Hubbard). Mr. Hubbard

believes these examples indicate that a statistical program could be

developed for a nuclear power plant. Tr. 15,802 (Hubbard).
.

K-1028. It is Mr. Hubbard's opinion that the I&E effort has been

too limited to reach an informed conclusion regarding the adequacy of

the implementation of QA at Shoreham. This is tied to the fact that
.

statistical techniques had not been used. Tr. 15,812-13 (Hubbard).

K-1029. Mr. Hubbard's basic problem with the I&E program is not

that it has devoted only between 7,000-12,000 hours to the Shoreham

project. He is more concerned that the I&E program focuses almost

entirely on safety-related activities. Accordingly, he believes

.. ._. -_ . _ -
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1) the scope of the program is too narrow, 2) the I&E program is not

based on random sampling, 3) the program does not use statistical

methodologies for extrapolation, and 4) the program might have been

adequate, even with the number of hours that had been spent, if the

scope of the program were broadened and statistical methodologies were

utilized. Tr. 15,950-51 (Hubbard).

K-1030. According to Mr. Eifert, the LILCO audit program does not

audit 100 percent of Shoreham's QA items and records. Tr. 12,406, 12,408

(Eifert). Instead, that program audits a sample of items to de"elop

conclusions about the overall effectiveness of Shoreham's QA/QC program.

Tr. 12,408-09 (Eifert). However, statistically-based sampling techniques

(in the sense Mr. Hubbard apparently means) are not used in LILCO's audit

program. Tr. 12,437 (Eifert).

K-1031. In LILCO's view, statistical sampling techniques (in this

sense) are not appropriate with respect to an audit program (Tr. 12,413

(Eifert)), and, under its auditing methods, audit findings or observations

are based on judgment sampling techniques. Thereafter, based on these

specific observations, LILCO makes inferences regarding the total popula-

tion, includi_ng that portion of the population that is not subject to the

specific audit findings or observations. Tr. 12,443-45 (Eifert).

K-1032. The County believes that extrapolations which are reliable

and verifiable require the use of statistical techniques. Tr. 15,918

(Hubbard). Thus, it believes that an audit program that selects samples

t-
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on the basis of judgment and then extrapolates the results to the popula-

tion being audited has no validity. It is not the conclusions regarding

the areas specifically audited which are invalid, but the process of

extrapolation to the total population. Tr. 15,913, 15,914-15 (Hubbard).
,

K-1033. Criterion 18 of Appendix B requires implementation of an

audit program to verify compliance with the QA/QC program as well as
,

determination of the effectiveness of that program. Tr. 12,410 (Eifert).

Whatever is accomplished by that audit program must provide a basis for

concluding that all aspects of the QA program have been effective as

implemented. Tr. 12,411 (Eifert). Thus, the County believes that

Criterion 18 can be interpreted to require the'use of statistical meth-

odology in performing audits. SC Ex. 112, at 52; Tr. 15,944-45, 15,996

(Hubbard).

K-1034. Moreover, the County believes that the areas of statistics

and engineering judgment should complement each other in an audit program.

Statistics should be used primarily in the selection of samples to be

audited. Tr. 15,943-44 (Hubbard). In this way, the process of extrapo--

lating from the sampled population to the total population has validity.

Tr. 15,990 (Hubbard).

K-1035. The Staff agrees with LILCO t:iat it is not necessary to

choose an audit or inspection sample using statistical methodology.

Moreover, the Staff, like LILCO, believes that the use of such statistical

methodology is not required in order to extrapolate to the total population.

. - _ .
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Tr. 17,258-59 (Gallo). Thus, although I&E does not perform 100 percent

inspections (Tr. 17,045 (Gallo)), it also does not use statistical methods

for selecting samples for audit or inspection. Tr. 17,264 (Higgins).

K-1036. In some areas, however, the Staff does use statistical tech-

niques. Mr. Higgins testified that data gathering during the leak rate

test is an example of this use of statistics. However, statistical

methodology is not used in selecting inspection samples. Tr. 17,280-81

(Higgins). Thus, even in major inspection reports, such as the Shoreham

CAT inspection, the items inspected are not selected on the basis of

random sampling techniques. Tr. 17,270 (Higgins).

K-1037. LILC0 and SWEC do use statistical techniques as part of

Shoreham's QA/QC inspection process. SC Ex. 112, at 43; Tr. 12,428

(Eifert). However, primary reliance is placed on the judgment of the

inspector. As noted, statistically-based sampling techniques are not

used to any extent in Shoreham's audit program. Tr. 12,437 (Eifert).

g. RAT Inspection 88

1). Introduction

K-1038. On January 10-15, 1983, NRC I&E Region I conducted a special

unannounced Readiness Assessment Team (RAT) inspection of Shoreham in the

68A number of findings based on the RAT inspection also are included in
Sections III-K.9.k.7).c)., III-K.10.7).
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|

| areas of construction, preoperational testing, operations, plant opera-

tional staffing, Bulletins and Circulars, organizational interfaces,

f
| facility tours, housekeeping, physical condition of the plant and LILCO's

action on previous inspection findings. Daily tours of the plant were

conducted during the inspection. Staff Ex. 13, at Inspection Summary.

| The purpose of the inspection was to determine the operational readiness

status for Shoreham. Id. at cover letter; Tr. 19,758 (Greenman).

i

K-1039. The P.AT Inspection, involving 465 inspector hours onsite,

was conducted by eight NRC inspectors, the NRR Project Manager and NRC

Management. Staff Ex. 13, at Inspection Summary. These inspectors were

very familiar with plants similar to Shoreham and also very familiar with
|
l particular types of construction and preoperational problems that are not

unique to Shoreham. Tr. 20,015 (Greenman). Following this in pection,

the Staff concluded that a number of areas required resolution by LILCO

before it could be determined whether Shoreham is ready for an operating

| license. Tr.19,767-68 (Greenman); Staff Ex.13, cover letter, at 1.

K-1040. Staff witness Greenman was the team leader on the inspection

and the inspection report was prepared under his supervision. Tr. 19,749

(Greenman).
|

|

K-1041. Direct testimony regarding the NRC Staff's Readiness Assess-

ment Team inspection of Shoreham, Inspection Report No. 50-322/83-02 (the
,

i

" RAT inspection"), was filed by LILCO. See Supplemental Testimony of

Messrs. Museler, Arrington and Kelly Concerning I&E Inspection Report

i

i

!
. - . _ . - _- .- -



, _ -. . _ ._

-1277-

No. 50-322/83-02, ff. Tr. 19,757. The NRC Staff presented witnesses for

examination by the Board and the parties. However, the Staff did not

file any direct testimony regarding the RAT inspection; nor did it con-

duct any examination of the joint LILCO-Staff witness panel. Suffolk

County was precluded from filing direct testimony, but conducted cross-

examination of the joint panel. The hearing was held on February 22 and

23, 1983.

K-1042. From its review of the plant's status, Master Punch List

("MPL") items, preoperational test status, program and procedural devel-

opment, final quality control inspection, and existing resources, the

Staff also determined that Shoreham will not be ready for fuel load for a

period of at least five to six months from the time of the inspection.

Staff Ex. 13, at 1. LILCO has indicated that, prior to fuel load, it

intends to resolve those areas identified as requiring resolution prior

to a recommendation by Region I regarding Shoreham's readiness for an

operating license. Tr. 19,768 (Greenman).

K-1043. The RAT inspection's findings were discussed with LILCO

during the inspection. In addition, the results of the inspection were

discussed with LILCO's management at a meeting on January 25, 1983.

Staf f Ex.13, cover letter, at 1.

K-1044. Based on its inspection, the Staff identified four Severity
(

Level IV violations. In addition, the Staff found plant housekeeping to

be unacceptable at the time of its inspection. LILCO was cited for no

I

i

, _. _ _ _ _ .
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violations in this regard, primarily because inadequate plant housekeep->

ing was already an open violation. T . 20,007 (Greenman). Moreover,

the issuance of Confirmatory Action Letter (" CAL") 83-01 to LILCO on

January 19, 1983, Staff Ex. 12, provided a mechanism for the Staff to

; achieve corrective action by LILCO in this area. Tr. 20,007 (Greenman).

K-1045. The RAT inspection team took into consideration the inspec-

tion status of the items and components reviewed during the inspection;

thus, the inspection report pointed out whether identified discrepancies

had been finally inspected and accepted by Shoreham's QA/QC program.

Tr. 19,772 (Greenman). Those discrepancies that had passed through the

QA/QC program without having been detected were given more emphasis by

the Staff than were other discrepancies identified during the inspection.

Tr. 19,774 (Higgins). In fact, LILCO was generally not cited for viola-

tions by the Staff unless the discrepancies identified had been subjected

to final inspection by LILCO before the Staff's RAT inspection.

Tr. 19,772-73 (Higgins).

K-1046. In addition to the four violations and the plant house-

keeping discrepancies identified, the Staff concluded from its inspection

of Shoreham's construction areas that additional action by LILCO is needed

in the area of final system inspections. Staff Ex. 13, at 1. In particu-

lar,.the Staff expressed concerns about LILCO's overreliance on the final

inspection program to identify construction discrepancies. Staff Ex. 13,

cover letter, at 2; Tr. 19,783 (Greenman). LILCO was therefore instructed

to give particular attention in its response to the Staff's inspection

_ _ _ _ _-
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report explaining how it intended to ensure an effective final inspection

program. Staff Ex. 13, cover letter, at 2.

K-1047. However, LILCO's response to the RAT inspection report,

SNRC-843, dated February 19, 1983, had not been reviewed by Staff witness

Greenman at the time of the RAT inspection hearing. Tr. 19,761 (Greenman).

Moreover, Mr. Higgins had not completed his review of the response.

Tr. 19,761 (Higgins). Nor had the response been reviewed by the RAT

inspection team members. Tr. 19,762 (Higgins). Thus, no evidence was

presented by the Staff regarding its review of LILCO's response.

; Tr. 19,762 (Higgins).

2). LILCO's Reliance on the QA/QC Final Inspection
Program to Identify Construction Deficiencies

K-1048. As noted, the Staff's inspection of Shoreham's construction
.

areas indicated that additional licensee attention is needeh'in the area

of final system inspections (see Finding K-1053, supra).

K-1049. The Staff's concerns relate, in part, to the RAT inspection

findings and the fact that construction discrepancies were identified even

though the items or components had been finally inspected and accepted by

the Shoreham QA/QC program. Tr. 19,784 (Greenman). The Staff is also

concerned, however, by the fact that FQC final inspections have resulted

in a significant number of components being returned to construction for

additional work because nonconforming components have been submitted for

final inspection. Staff Ex. 13, at 1; Tr. 19,773-74 (Higgins).

.

- e m - ,e , . _ -
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K-1050. LILCO also testified that many of the reasons for rejection

j by FQC have no bearing on even this detailed level of review. For example,

according to LILCO, inspection packages are rejected if any FQC inspec-

tors cannot obtain access to an area or component to perform his inspec-

tion. Museler et al., ff. Tr. 19,757, at 25. Mr. Museler testified that

a large number of the items rejected were rejected because they were

inaccessible; he gave the example of 43 of 202 findings related to cable

trays. Tr. 19,787, 19,792 (Museler).

|

| K-1051. The Staff did express some concern regarding the status and

the quality of items coming from Construction to FQC for final inspection.

Tr. 19,774 (Higgins). Therefore, LILCO has agreed to initiate certain

measures to improve the quality and effectiveness of both construction

activity and FQC inspections. Staff Ex. 13, at 1; Museler et al., ff.

|

Tr. 19,757, at 25. These measures include: emphasis by construction

managers to " clean up" items on components submitted to FQC for final

inspection; traceability of work to responsible construction personnel;

| analysis of results of FQC inspections requiring rejection of components;

trending of past and future FQC documented findings to ascertain whether

remedial actions are appropriate; FQA reinspection of a sample of FQC

accepted components; and evaluation of the hours worked by FQC inspectors
!

| to determine whether undue pressure is placed on FQC by an unacceptable

use of overtime. Staff Ex. 13, at 1.

,

i

K-1052. The FQA reinspection measure, as proposed by LILCO, is a

five percent random sample of FQC accepted components. It is not the

!
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sample size that is important, it is the results of the reinspections

that are important. Tr. 19,774-75 (Greenman). The reinspection will

be performed on a random sampling basis within categories of items.

Tr. 19,775 (Higgins). LILCO will use its judgment to determine whether

the sample size should be increased and whether further reinspection is

warranted. Tr. 20,033 (Museler). There are currently no numerical cri-

teria for when further reinspection should be performed. It will be a

question of judgment. Tr. 19,777-78 (Higgins); Tr. 20,032 (Museler).

K-1053. LILCO contemplates that the FQA reinspection program will

be conducted for a two-month period, i.e., through the end of March 1983.

Museler et al., ff. Tr. 19,757, at 27-28. At the time of the RAT inspec-

tion hearing, this reinspection program had identified three minor devia-

tions not detected by FQC at the time of its final inspection out of

180 specific attributes checked. LILCO concluded on the basis of this

limited data that the FQC final inspection program is functioning ade-

quately. Museler et al. , f f. Tr.19,757, at 27-28. The Staff said it

was a bit early to draw any conclusions based on these reinspection

results. Two discrepancies identified by FQA led the Staff to decide

that it will evaluate further the FQC final inspection program.

Tr. 19,779 (Higgins). That evaluation will be conducted by Mr. Higgins,

as the senior resident inspector for Shoreham, and by Region I.

Tr. 19,778 (Greenman).

K-1054. According to LILCO, the analysis has thus far shown that
,

approximately two percent of the N&Ds issued by FQC involve any component-

a
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rework. Museler et al., ff. Tr. 19,757, at 26. The percentage of

Deficiency Correction Orders (DCOs) issued by FQC requiring correction,

but which do not constitute significant deficiencies, is larger. For

example, small bore pipe support DCOs for the period January 22, 1983

through February 8, 1983 resulted ir) an average rework rate of nine per-

cent. Museler g al., ff. Tr. 19,757, at 26; SC Ex. 116A.

K-1055. However, the above percentages did not include items for

which FQC had not made a determination as to whether rework would be

required. Of the Nonconformance and Disposition Reports (N&Ds) issued

by FQC and subjected to analysis by LILCO at the time of the RAT inspec-

tion hearing, a determination had not been made with respect to 13 percent

of the items rejected by FQC. SC Ex. 116B. An even higher percentage

of the rejected small bore pipe support DCOs remained to be dispositioned

by FQC. SC Ex. 116A. It is possible that the percentage of components

requiring hardware modifications could be somewhat larger or lower than

the percentages presented by LILCO. Tr. 20,001-02 (Kelly and Museler).

K-1056. With regard to LILCO's evaluation of the hours worked by

FQC inspectors to determine whether undue pressure is placed on FQC by

an unacceptable use of overtime, the LILCO witnesses testified that the

FQC inspection staff has been increased by 50 percent since late November /

early December 1982. Ten of these additional inspectors were hired follow-

ing the RAT inspection. Tr. 20,036-37 (Arrington).

l-
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K-1057. Despite this increase in the FQC staff, the average inspector

still works approximately 60 hours per week. Staff Ex. 13, at 14. The

LILCO witnesses testified that this level of overtime is not excessive and

is consistent with industry practice. Museler et al., ff. Tr. 19,757, at

28; Tr. 20,065-67 (Arrington). In fact, LILCO witness Arrington asserted

that it is no different for an inspector to work 10 to 12 hour days than

it is for a construction laborer to work the same schedule. Tr. 20,067

(Arrington).

K-1058. The Staff, however, expressed concern about whether compre-

hensive and detailed inspections can be performed under the workload pres-

ently expected of FQC's inspectors. Staff Ex. 13, at 14. Thus, the Staff

disagreed with LILC0's assessment of the hours worked by those inspectors.

The Staff considers 60 hours per week to be an excessive workload.

Tr. 20,093 (Greenman).

K-1059. LILCO has taken steps to address this concern. Tr. 19,776

(Higgins).

K-1060. Although the LILCO Constryction Manager was not pleased

that the NRC found four Level IV violations during the RAT Inspection,

he is not surprised by the results. He explained that the inspection

involved eight experienced inspectors looking at the plant in depth, and

they found the types of minor items that an NRC inspection or LILCO

quality assurance inspection would be expected to pick up. The findings

made by the NRC were similar in nature to items found by the LILCO program.

m
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,

The findings do not reflect that the LILCO program is producing unsatisfac-

tory results. In fact, Mr. Museler testified that, of the concerns raised

in the RAT Inspection, only one had any possible safety significance--the

violation involving weld gaps in the control rod drive support.

Tr. 20,048-49 (Museler). As noted above, however, even this finding proved

to have no impact on safety.

K-1061. Although the NRC did not expect to find the number of viola-

tions identified by the RAT Inspection, the fact that they were Level IV

violations meant they did not have major significance for LILCO's Quality

Assurance Program. Tr. 20,049-51 (Greenman). In fact, the results of

the inspection gave Staff witness Greenman " additional confidence in the
,

manner in which [the LILC0] program was functioning . . . ." Tr. 20,050,

20,077 (Greenman).

i K-1062. The inspectors involved in the RAT Inspection were familiar

with construction and preoperational test problems that occur at plants
,

similar to Shoreham. The types of problems identified during the inspec-

tion were found because the NRC inspectors concentrated their resources

in those areas that would give a good indication of Shoreham's readiness.

The results of the inspection reenforced the NRC's confidence in the

Quality Assurance Program at Shoreham. Tr. 20,015 (Greenman). The

inspectors involved in this detailed inspection observed a great many

.ittributes that were correct. Tr. 20,078 (Greenman).

-_ - . . . _ _ _
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K-1063. After the RAT Inspection, it was still the opinion of the NRC

senior resident inspector at Shoreham that there have been no programmatic

quality assurance breakdowns at Shoreham. Tr. 20,056-57, 20,080-81

(Higgins).

3). Violation A -- Failure to Provide Adequate Verification
of Completed Construction in the Areas of Control Rod
Drive Piping Supports, Pipehangers and Cable Tray Supports

K-1064. Criterion X of Appendix B and Section 17.1.10A of the Shore-

ham FSAR require inspections to be performed to verify conformance of

completed construction activities to documented instructions, procedures

and drawings. Furthermore, Criterion V of Appendix B and Section 17.1.5A

of the Shoreham FSAR require activities affecting quality to be accom-

plished in accordance with documented instructions, procedures and draw-

ings. Staff Ex. 13, Appendix A, at 1.

K-1065. Contrary to the above requirements, as of January 13, 1983,

LILCO failed to provide adequate verification of completed construction

'in the areas of Control Rod Drive ("CRD") piping supports, pipehangers

and cable tray supports. Staff Ex. 13, Inspection Summary. As.a result,

the Staff cited LILCO for a Severity Level IV violation. This violation

, as identified as Violation A. Staff Ex. 13, Appendix A, at 1.w
.

K-1066. All three subparts of Violation A involved completed con-

struction activity that was not in conformance with drawing requirements.
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a). Violation A(1) -- Welds on CRD Piping Supports

K-1067. Violation A(1) involved welds on CRD hydraulic line supports

which were completed with fitup gaps even though the design drawings did

not specify a gap requirement, but instead required 3/16-inch fillet welds

all around both ends of the supports. Staff Ex. 13, at 14; Museler et al.,

ff. Tr. 19,757, at 2-3. The installation and welding of the CRD supports

was performed by Reactor Controls Incorporated (" Reactor Controls"). Staff

Ex. 13, at 14.

K-1068. At the time of the RAT inspection, neither Reactor Controls

nor LILCO had measured the fillet welds to determine the actual weld' size.

When the weld was inspected, the inspector, as had the welder, believed

the gap was allowable. Museler et al., ff. Tr. 19,757, at 2-3. The gap

is allowed as long as the weld size is increased. Tr. 19,803-04,

(Higgins). The Staff did not make a 100 percent inspection of the welds

in the CRD system; instead, a sampling inspection was performed.

Tr. 19,816 (Greenman). Moreover, although the Staff examined dozens of

welds in the CRD system, it took fillet weld measurements of only one

weld on one typical support with a fitup gap. Its measurements of that

weld resulted in Violation A(1). Tr. 19,817 (Higgins).

K-1069. Six additional areas indicative of further unacceptable weld

conditions were noted by the Staff during the RAT inspection. The Staff,

however, took no measurements of these other welds. Tr. 19,816 (Greenman).

.

.. ._ _ _ _ _ _ _ _
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K-1070. The Staff's measurements of the one fillet weld revealed that

the weld did not meet design drawing requirements. Staff Ex. 13, at 15;

Tr. 19,804-05 (Higgins). This discrepancy had not been identified by

Reactor Controls or LILCO prior to the RAT inspection, even though the

welds in question had been final inspected and accepted by Reactor

Controls. Tr. 19,806 (Higgins); Staff Ex. 13, at 15.

1

K-1071. LILCO asserted that the welding discrepancy identified by

the Staff was caused by a lack of specificity with respect to the gap

requirement. Museler et al., ff. Tr. 19,757, at 3. Any lack of

specificity, however, was with respect to the LILCO drawings. Tr. 19,812

(Higgins). The ASME III Code requirements for the fillet welds address

fitup gaps, and the Staff's measurements of the one fillet weld determined

that, with the fitup gap, the weld size did not meet design drawing

requirements. Staff Ex. 13, at 15.

K-1072. The Staff's limited review of LILCO's response to

- violation A(1) prevented the Staff from expressing an opinion regarding

LILCO's explanation as to the cause of the welding discrepancy.

Tr. 19.819 (Higgins). The Staff, however, did acknowledge that the

_ particular weld procedure involved did not specify that the weld be

measured. Tr. 19,819 (Greenman). In addition, the Staff noted_that

design drawings should unambiguously specify whether fitup gaps are

allowable. Tr. 19,819-20 (Greenman). To prevent a recurrence of this

problem, the applicable design documents are being modified to ensure no

ambiguity' exists. Museler et.al., ff. Tr. 19,757, at 3. The Staff was
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prepared to give an opinion regarding the adequacy of the corrective

action proposed by LILCO at this time. Tr. 19,820 (Greenman). That

corrective action consists of a 100 percent reinspection of all Reactor

Controls pipe support welds of the type noted in Violation A(1).

Museler et al., ff. Tr. 19,757, at 3; Tr. 19,816 (Greenman). These

corrective action measures had not been completed at the time of the RAT

inspection hearing. Tr. 19,816-17 (Greenman).

K-1073. The witnesses were asked whether this finding was similar

to a finding in the I&E Inspection Report 79-07. The finding in I&E 79-07

involved a different code and was acceptable under that code and also

from an engineering standpoint since the gap had been considered in the

engineering calculations. Therefore, the I&E 79-07 finding is signifi-

cantly different from the finding in the RAT Report. Tr. 19,808, 19,814

(Museler). NRC witness Higgins was not familiar with the I&E 79-07 find-

ing, but he testified that it would be reviewed as part of the NRC's

analysis of LILCO's response to the RAT Report. Tr. 19,807-08, 19,812-13

(Higgins).

b). Violation A(2) -- RHR System Hangers .

1). Bolt Torque

K-1074. The NRC found that two bolts on a pipe support could not be

loosened by hand when the design document called for " hand tight" condi-

tions. When the bolts were removed for correction of this perceived
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problem, a significant amount of force (unmeasured) was required. Since

this pipe support had been through final inspection by Field Quality

Control (FQC), the NRC expressed concern that additional items of this

type (hand tight bolts) might be present in other areas of the plant.

Museler et al., ff. Tr. 19,757, at 3-4.

K-1075. After an investigation, LILCO concluded that the bolts in

question were properly installed and that the Quality Assurance Program

in this case had functioned effectively. There was evidence in LILCO's

files that the bolts had been properly torqued and inspected. Tr. 20,038

(Museler). The investigation revealed that it was likely that part of

the reason the nuts had become tight was oxidation. LILC0 also determined

that as system conditions change, nuts verified to be hand tight can become

more difficult to operate. Museler M al., ff. Tr. 19,757, at 4. Also,

' the application of the required jam nut can cause tightening. Tr. 19,833

(Arrington); Tr. 20,039 (Museler). Thus, hand-tight installations can

become tighter due to expected occurrences in the plant. See ir. 20,038-39

(Museler).

K-1076. Although the NRC had not completed its review of the finding,

the Staff witness indicated that LILCO's explanation is plausible.

Tr. 19,832 (Greenman); Tr. 20,039 (Higgins).

K-1077. LILCO determined, through engineering review that even if the

nut / bolt had been tightened significantly beyond the " hand tight" crite-

ria, the pipe support would still have functioned properly. Tr. 20,039

i
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t

(Museler, Higgins); Tr. 19,834-35 (Museler); Museler et al., ff..,

Tr. 19,757, at 5. It should also be noted that there are only two pipe
,.

'

supports of this type in the plant. The other pipe support was still

being installed at the time of the RAT Inspection. Tr. 19,823-284

(Museler).

i i). Bearing Gaps

t

K-1078. Another condition noted on RHR system hangers was that

there was not full contact between the lugs welded to piping (four lugs)

and the pipe clamps supporting that pipe in the vertical direction on

two supports as required by the " full bearing" provision of an E&DCR.

. The NRC also believed that on one of the supports, only three of the

.i

; four lugs were in contact with the pipe clamp. This latter observation

turned out to.be invalid as subsequent FQC reinspection indicated that,
'

in fact, positive contact was being achieved on the lug in question.
-

Museler e_t al., ff. Tr. 19,757, at 5; Tr. 19,845.(Museler).

K-1079. ' The E&DCR involved did call for " full bearing" and the

final inspection did not document the presence of " positive bearing"
,

(which existed).as opposed to " full bearing" of all surfaces of the

clamp / lug interface. Museler g al., ff. Tr. 19,757 at 6. This was an

error by the inspector. This appears, however, to be an isolated

instance. The LILCO witnesses testified that thEy believed the parti-

cular FQC inspector involved found the condition: acceptable because the

documentation package being'used included prior approval granted by

.

-

f

v - .. - s-- - .m , _- .- ,, ,m.- , ---,---,, -we e .
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Engineering for a previously identified reduced surface contact condition.

This was not an instance where a document was ambiguous. Tr. 19,841-43

(Museler, Arrington).

K-1080. Engineering has reviewed this condition and determined that

" positive bearing" (meaning that each lug is, in fact, in some cont'act

with the pipe clamp) is an acceptable condition from a technical stand-

point. Further, the two supports inspected by the NRC had an angled

surface on the clamp where it contacted the lug. Therefore, " full

bearing" was not possible without specific machining operations which

were neither required nor necessary. Museler et al., ff. Tr. 19,757,

at 6.

K-1081. Even though the cited condition was found to be acceptable,
' LILCO is reinspecting all supports of a similar configuration for ade-

quate bearing. Museler g al., ff. Tr. 19,757, at 6-7. LILCO also

conducted training for its inspectors on the subject of pipe clamp bear-

ing. Tr. 19,848 (Arrington).

K-1082. The NRC was also concerned that General Electric criteria

for General Electric supports delineated on E&DCR 33350C were being used
|

as acceptance criteria for Stone & Webster supports instead of E&DCR 17485.|

1

Investigation revealed that the supervisor questioned about the situation
1

i did not understand the NRC Inspector's question. In fact, it was con-

firmed that the appropriate E&DCRs were being used for General Electric
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and Stone & Webster pipe supports. Museler et al., ff. Tr. 19,757, at

16; Tr. 19,830-31 (Museler).
1

c). Violation A(3) -- Cable Tray Supports

K-1083. From a QA/QC perspective, the Staff considers the Shoreham

electrical as-built program to be an important program. Tr. 19,849

(Higgins). Thus, the RAT inspection included a review of documentation

and installed components associated with that program. Staff Ex. 13, at

13.

K-1084. The intent of the Shoreham electrical as-built program is

to provide accurate drawings of the installed electrical equipment, to

ensure that all installations are properly qualified, to allow for modifi-

cation of installations as necessary to meet specified requirements and

to ensure that QC inspections are performed with updated, correct

documentation. Staff Ex. 13, at 12-13. The program encompasses cable

trays, cable tray supports, conduit, conduit supports, cable tray covers,

junction boxes and cable wrapping. Staff Ex. 13, at 13.
!

!

K-1085. Violation A(3) resulted from the Staff's inspection of nine

| cable tray supports which had received final QC inspection under

| Shoreham's electrical as-built program. Tr. 19,855 (Higgins). The Staff

j inspector observed from his review that four of the supports inspected
|

did not conform to the applicable drawings governing their construction.

Tr. 19,850 (Higgins); Staff Ex. 13, at 13.

. .



|

'

-1293-

K-1086. LILCO responded to the three of the four discrepant condi-

tions identified by the Staff as violations in its inspection; nevertheless,

LILCO acknowledged that the discrepancies identified with the respect to

support RB215B were not materially different from the discrepancies that

related to the three other supports cited as violations by the Staff.

The fourth support is considered an open item. Tr. 19,850-51 (Museler).

K-1087. The nine cable tray supports tnat were inspected by the

Staff were randomly selected from among the 350 cable tray supports that

had been final inspected and accepted by FQC as of the time of the RAT
,

inspection. Tr. 19,855, 19,856 (Higgins); Staff Ex. 13, at 13. These

supports had also passed through LILCO's CABTRAP program prior to their

inspection by the Staff. Tr. 19,855 (Higgins). See also, S III.K.7.e.,

Electrical Raceway Qualification.

K-1088. Despite the fact that discrepancies were identified in four

of the nine supports inspected, LILCO believes that its CABTRAP program

is nevertheless adquate to verify that Shoreham's cable tray supports

conform to the engineering criteria and applicable drawings governing

their construction. Tr. 19,860-61 (Museler). Moreover, LILCO did not

consider the discrepancies identified by the Staff in Violation A(3) to

be the kind of discrepancies that raise concerns regarding the adequacy

of the cable tray supports or of LILCO's CABTRAP program. Tr. 19,860

(Museler). In LILCO's opinion, of the three cable tray supports included

within Violation A(3), two were properly installed and the third repre-

sented a minor difference in installation that was later verified to be

, -
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acceptable as built. Thus, in no case did any of the three supports

require any rework. Tr. 19,859 (Museler).

i). Support RB100B

K-1089. The Staff noted that the drawings for cable tray support

RB1008 indicated that the third horizontal brace of the support supported

only one cable tray; however, the actual installation supported two

trays. The support also had a lateral brace extending from the east

vertical strut to the center of the ceiling brace, which was not shown on

the drawings. Staff Ex. 13, at 14.

K-1090. Although LILCO informed the Staff at the time of the RAT

inspection that support R8100B had been analyzed for two-tray loading on

the third horizontal brace and that the drawing error was therefore an

oversight, the Staff was not advised why the support contained the extra

brace. Staff Ex. 13, at 14. Nor did LILCO's Supplemental Testimony

address the question of this extra brace. Tr. 19,858 (Higgins). In

fact, at the hearing, LILCO's witnesses took issue with the Staff's

conclusion that support RB100B contained an extra brace. Tr. 19,868

(Museler); Tr. 19,869-70 (Arrington).

K-1091. In general, the problems identified by the Staff with respect

to cable tray support RB100B concerned modifications to the support that

were not picked up by the draftsman in preparing the as-built drawing.

Tr. 19,863 (Higgins). According-to Mr. Museler, the discrepancy resulted
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from the failure of the draftsman to transcribe correctly the notes made

from the walkdown of this support. Tr. 19,867 (Museler).

K-1092. At some point, changes or modifications made in drafting

as-built drawings must be reviewed to ensure the accuracy of the drawings.

Tr. 19,864 (Higgins). Without such a review, there is a significant

loophole in the as-built program. Tr. 19,864 (Higgins). Mr. Museler

agreed with the Staff's assessment in this regard, and acknowledged that

the reviewer of the as-built drawing for support RB100B had not detected

the drafting error. Thus, there were two mistakes made with respect to

the support. Tr. 19,867-68 (Museler).

K-1093. According to Mr. Museler, there is no QA/QC review of

changes or modifications made in drafting as-built drasings to ensure

the accuracy of the drawings. However, SWEC's EA program is responsible
N

for ensuring the accuracy of Shoreham's electrical as-built drawings.

Tr. 19,865-66 (Museler).

K-1094. LILCO concluded that, other than revising the as-built

-drawing for support RB100B to reflect the second tray, no further

preventive or corrective action is required, since the constructed

support is in accordance with the design, and there is no reason to

believe that the identified discrepancies were other than " isolated

human error." Museler et al., ff. Tr. 19,757, at 8. The Staff was

unable to respond to this conclusion since its review was not complete.

Tr. 19,870 (Higgins); Tr. 19,858 (Greenman). That review, according to
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the Staff, will address the issue of whether Shoreham's as-built elec-

trical program ensures the production of fully accurate drawings.

Tr. 19,870-71 (Higgins).

ii). Support RB208A

K-1095. The Staff also identified discrepancies with respect to cable

tray support RB208A. There, the diagonal lateral brace of the support

was installed to the opposite corners of the vertical braces as indicated

on the drawings. Staff Ex. 13, at 13. The discrepancy probably occurred

because the FQC inspector looked at the brace the wrong way, i.e. , the

orientation of the drawing was noted to be looking west when it was

looking east. Tr. 19,873-74 (Greenman); Staff Ex. 13, at 13.

K-1096. ThediagonallateralbraceofsupportRB208Awas1}nstalled

subsequent to the issuance of the as-built drawing. In fact, the brace

was installed pursuant to an E&DCR that was issued as a result of a

walkdown with the as-built drawing. Tr. 19,879 (Arrington). However,

the orientation of the reference points listed on the E&DCR were in error.

Tr. 19,874-75 (Arrington).

K-1097. According to Mr. Arrington, the as-built drawing and the

applicable E&DCR were used by FQC in performing its inspection of support

RB208A. Although the reference points on the as-built drawing were exactly

opposite those that were drawn on the E&DCR, the FQC inspector did not

detect this conflict between the two documents. Tr. 19,878-79 (Arrington).

:

|
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K-1098. LILCO's corrective action with respect to the discrepancy

identified in support RB208A included the revision of the as-built

drawing and a field check of twelve additional cable tray supports having

an east / west orientation and their associated as-built drawings. This

field check identified one other discrepancy. Museler et al., ff.

Tr. 19,757, at 9; Tr. 19,875 (Museler).

iii). Support RB131

K-1099. The Staff also identified discrepancies with respect to

support RB131. There, the diago.nl lateral brace of the support located

on the west side of the support was .equired to be located within one

foot of the bottom of the brace. Its .ctual connection point, however,

was approximately two feet above the brace's lower end. Staff Ex. 13, ,,

at 13.

K-1100. According to LILCO, the brace involved in support RB131

was originally installed in the correct location. However, RQC later

determined that the correct hardware had not been installed and issued a

Deficiency Correction Order ("DC0"). Tr. 19,883 (Higgins). Following

installation of the corrective hardware, the FQC inspector did not

reinspect to ensure that the hardware had been installed in the location

i required. Museler et al., ff. Tr. 19,757, at 10. According to

Mr. Museler, under these circumstances, reinspection of the location wasu
|

not required, since the only purpose of the reinspection was to ensure
|

_-
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compliance with the DC0 and only the particular nonconformance noted in

the DCO. Tr. 19,888 (Museler).

K-1101. Nevertheless, because the installation of the corrective

hardware required movement of the brace's termination point to the new

location, and E&DCR should have been requested prior to ir. stalling the

corrective hardware. According to Mr. Museler, issuance of the E&DCR

would have ensured FQC's reinspection of the installed hardware, includ-
7

!

ing reinspection to verify that the new location was as called for in

the E&DCR. Tr. 19,888-89 (Museler). Thus, the failure by FQC to notify

Engineering and request an E&DCR was a violation r F the Shoreham QC

program. Moreover, this was not an isolated event. Thus, Mr. Museler

acknowledged that there have been other instances where final inspected

components have been modified after final QC acceptance without obtaining

the appropriate Engineering approval beforehand. Tr. 19,890 (Museler).

K-1102. LILC0 believes that the only discrepancy identified with

respect to support RB131 was FQC's failure to notify and obtain authoriza-

tion from Engineering to install the corrected hardware in a new location.

Tr. 19,889 (Museler). However, the Staff testified that the discrepancy

also occurred because Construction, after notification by FQC, did more
!

than just change the hardware; in addition, the location of tha brace

was moved. That was not part of_the DCO, therefore the work performed

was not in accordance with the DCO. Tr. 19,886 (Higgins).

i

!

-- _ _ . - - _ _ - - - __- _
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K-1103. As a result of the discrepancy in support RB131, LILCO

performed an engineering verification to determine that the as-built

condition of the support was acceptable. In addition, the as-built

drawing was revised. Museler et al. , ff. Tr.19,757, at 10. This

engineering evaluation was performed after the RAT inspection as a result

of the discrepancy detected by the Staff. Tr. 19,894 (Museler). However,

as noted, there had been no Engineering approval for removal of the hard-

ware on the brace of support RB131 until after the RAT inspection.

Tr. 19,894 (Museler).

iv). Conclusion

K-1104. With respect to Violation A(3), Mr. Greenman did not expect

that kind of finding when he went out to make the RAT inspection.

Tr. 19,896 (Greenman).

K-1105. As noted, four of the nine cable tray supports reviewed by

the Staff did not conform to the applicable as-built drawings. Tr.-19,863

.(Higgins); Staff Ex. 13, at 13.

K-1106. According to Mr. Higgins, the Staff's review, once completed,

will likely confirm that the problems involving these supports can be

resolved by correcting the applicable as-built drawings. The Staff, how-

ever, expects LILCO to initiate ct rective action over and beyond the

mere correction of these as-built drawings. Tr. 19,863 (Higgins). In

the Staff's opinion, given the kind of discrepancies identified during
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the RAT inspection, a sampling reinspection by LILC0 of all 350 cable

tray supports which, at the time of the RAT inspection had been finally
*

inspected, would be appropriate. Tr. 19,901-02 (Greenman).

K-1107. The Staff's inspection identified discrepancies in the

electrical as-built program in addition to the nonconformance of the

four supports to their applicable drawings. Discrepancies involving

incorrectly installed expansion bolts, missing high-strength bolting,

unsatisfactory welding and incomplete welding were also identified.r

Staff Ex. 13, at 13. These discrepancies were not identified as a

violation by the Staff because the cable tray supports involved had not

been turned over to FQC for final inspection. Staff Ex. 13, at 13.

4). Violation D -- Failure to Provide Adequate Verification
of Completed Rework for Diesel Generator Modification
under Operational QA Jurisdiction

K-1108. With regard to repair / rework conducted under startup

jurisdiction on the "A" diesel generator, the Staff examined one

in process rework to replace the governor servo-booster and one completed

rework modification to install turbocharger supports. Staff Ex. 13, at

23. For this latter completed modification, the Staff reviewed the OQA-4

inspection records and noted that the final documented 0QA inspection *had

failed to identify a variety of nonconforming conditions in the completed

turbocharger support installation. Staff Ex. 13, at 23-24.
,

_ _ _ _ _ _ _ _ _ _ - _ _ - _ - - - _ _ _ - - - - - - _ __- - _ - - - --
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K-1109. One nonconforming condition involved a tubular support weld

which varied from its design drawing in that it failed to wrap around

the entire fitup joint. Museler g al. , ff. Tr. 19,757, at 16; Staff

Ex. 13, at 24.

K-1110. A second nonconforming condition concerned the welding

technique used in the rework which was not qualified for the orientation

encountered in the field. Museler g al., ff. Tr. 19,757, at 16; Staff

Ex. 13, at 24.

K-1111. The third nonconforming condition involved high-strength

bolting installations which did not conform to applicable AISC Code

requirements in that several bolted joints had their washers missing; in

addition, the ASTM A490 high strength bolts in these installations had

been retorqued, in variance with Code requirements. Museler et al., ff.

Tr. 19,757, at 17; Staff Ex. 13, at 24; Tr. 19,907 (Higgins).

K-1112. Since these three nonconforming conditions had been final

inspected and accepted by 0QA at the time of the RAT inspection,

Tr. 19,907 (Higgins), the Staff determined that there has not been an

adequate inspection by 0QA. As a result, the Staff found there was a

violation of Criterion X of Appendix B. Staff Ex. 13, at 24;

Tr. 19,914 (Higgins). The three nonconforming conditions were

collectively identified by the Staff as Violation D.

i

!

L
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K-1113. Although the Shoreham 0QA organization is delegated

responsibility to perform inspection of repair / rework items, Tr.19,910

(Higgins), the construction work involved in Violation D was performed

by the LILCO startup organization. Tr. 19,909 (Muselen).

a) Failure to Perform Weld as Required and
Use of Nonqualified Welding Technique

K-1114. According to the LILCO witnesses, the failure of the weld to

wrap around the entire fitup joint was an oversight by the LILCO startup

organization welder who thought he had completed the weld. Museler et

al . , f f. Tr. 19,757, at 18. However, the welding technique used to weld

the support was unqualified for the orientation / angle encountered.

Staff Ex. 13, at 24. In addition, the OQA inspector also erred in not

detecting the missing weld material. Museler et al., ff. Tr. 19,757, at

17; Tr.19,929 (Museler). Thus, there were two separate errors involved

in this welding discrepancy. Tr. 19,929 (Museler).

K-1115. The RAT inspection was not the first instance in which

LILCO has been cited for violations due to the use of nonqualified

welding techniques. As noted by Staff witness Higgins, Inspection

Reports 78-12 and 78-15 had also identified welding violations similar

'to the welding violation under Violation D of the RAT inspection

report. Tr. 19,911-12 (Higgins). In fact, LILCO's use of nonqualified

welding techniques had previously led the Staff to request that LILCO

give this matter particular attention. Gallo et al., Staff Ex. 8, at 22.

Thus, much like Violation A(1), where the Staff intends to review LILCO's

- _ _.

- - _ _ _ _ _ _ _ _



-1303-

response in light of Inspection Report 79-07, the Staff also intends to

review LILCO's response to Violation D in light of the welding violations

identified in Inspection Reports 78-12 and 78-15. Tr. 19,922 (Higgins).

b) Inadequate High Strength
Bolting Installations

K-1116. According to Mr. Higgins, the startup support personnel who

failed to install the washers and who retorqued the A490 high-strength

bolts were not familiar with the applicable Code requirements for the

bolts. Tr. 19,930-31 (Higgins).

K-1117. As with the welding discrepancies, in the case of the miss-

ing washers and the retorqued bolts, the installation errors were missed

by OQA inspection. Tr. 19,931 (Higgins).

K-1118. Following the RAT inspection, the Staff was concerned that

construction work under the jurisdiction of 0QA may not get as rigorous

inspection as that done by FQC because of the nature of the work

relative to knowledge of construction codes, drawing details, weld

criteria and overall good standard installation practices. Staff

Ex. 13, at 24. Those concerns had not been completely resolved at the

time of the RAT inspection hearing. Tr. 19,934 (Higgins).

K-1119. The corrective and preventive action proposed by LILCO with

respect to the missing washers and improperly torqued bolts was to install

new bolts and washers in the turbocharger support. In addition, by
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.

additional training, startup personnel and 0QA inspectors were to be

informed of installation requirements relating to high strength bolts.

Museler et al., ff. Tr. 19,757, at 19-20. This additional training had

been provided to the 0QA inspectors, but not to startup personnel, as of

the time of the RAT inspection hearing. Tr. 19,932-33 (Museler). This

training, however, consisted of about 45 minutes of instruction regarding

bolt torquing and the use of high-strength bolting material. Tr. 19,933

(Museler).

c). Conclusions

K-1120. In the Staff's opinion, Violation D raises concerns about the

accuracy of the 0QA final inspections reviewed during the RAT inspection.

Tr. 19,919 (Greenman). However, because it has not completed its review

of LILCO's response to Violation D, the Staff was unwilling to draw any

conclusions with respect to the overall adequacy of the OQA inspection

program. Tr. 19,919, 19,924, 19,929-30 (Greenman). Nor was the Staff

willing to comment on whether a reinspection of a sampling of OQA final

inspections would be an appropriate corrective action by LILCO.

Tr. 19,920-21 (Greenman).

5). Violation B -- Failure to Track Adequately
the Cold Set Status of Safety-Related Spring
Hangers Inside Primary Containment

K-1121. During the RAT inspection, the cold set conditions of sev-

eral spring hangers in primary containment were inspected. The Staff

inspector determined from his review that hangers E11-PSSH-181 and 187

.. - . . . - - . . _____ _ _ _ _ _ _ - _ _ _ - _ _ -
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|
had not been adjusted to the design cold set. Nevertheless, the Master

Punch List ("MPL"), used to identify and control outstanding items,

indicated that these hangers has been cold set. Staff Ex. 13, at 16.

The Staff inspector also discovered that rework to spring supports j

already cold set did not result in feedback to require resetting, as

evidenced by the fact that items were not returned to the MPL. Staff

Ex. 13, at 16; Tr. 19,937-38 (Higgins). This failure to control cold

set and cold-set status of spring hangers resulted in rendering the cold-

set status of spring hangers in the drywell indeterminate and was

contrary to the requirements of Criterion XIV of Appendix 8. This

violation was identified by the Staff as Violation B. Staff Ex. 13,

at 16; Tr. 19,940-41 (Higgins).

K-1122. Although LILCO believed that the two specific pipe supports

referenced in Violation B were not different from the required

condition, but instead were appropriate and controlled, it nevertheless

agreed with the Staff that a more rigorous accounting system for the
,

cold setting of pipe supports was appropriate. Museler g al., ff.

Tr. 19,757, at 11-12. Accordingly, following the RAT inspection, LILCO

established an additional program for tracking the cold setting of pipe

supports. That program, however, will not involve the FQC or the FQA

organ?zations. Tr. 19,942 (Museler). Instead, it is to be conducted by

the operating staff and the construction supervisory staff. Tr. 19,942

'(Museler). Moreover, any rework to the spring supports subsequent to

the Shoreham stress reconciliation program will also be performed by

these two organizations. Tr. 19,944 (Museler).
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K-1123. As noted, Violation B raised concerns with the Staff about

the accuracy of Shoreham's MPL in the area of spring hangers.

T r. 19,946 (Higgins). The Staff, however, noted additional concerns

with respect to the Shoreham MPL. Tr. 19,947 (Higgins). Those

concerns, as set forth in the RAT inspection report, include the fact

that many different site organizations maintain separate lists / programs

to keep track of their individual items of responsibility. Until such

time as these lists are correlated into one master tracking list, it is

,
hard to determine the true extent of the amount of work needed to be

completed at the plant. Staff Ex. 13, at 34. The prioritization of

items and management involvement in determination of MPL items which can

be delayed until after fuel load is to be reviewed during subsequent NRC

inspections. Staff Ex. 13, at 34.

K-1124. Although the Staff had not completed its review of LILCO's

response to Violation B as of the RAT inspection hearing, the Board

notes that, during the inspection, the Staff was advised by LILCO that

the discrepancies noted with respect to the spring hangers would have

been identified since all hangers were to be reinspected prior to fuel

load. Staff Ex. 13, at 17; Museler et al., ff. Tr. 19,757, at 12.

K-1125. The NRC recognized that additional programs were in place

but believed they were not adequate from a documentation standpoint. *

Tr. 19,940-41 (Higgins). LILCO agreed that a more rigorous accounting

system.for the cold setting of pipe supports prior to fuel load would be

beneficial in providing additional assurance that the final configuration

;
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1

is correct. Accordingly, LILC0 establishec' an additional program to con-

trol and document the cold-set condition of hangers. Museler g al., ff.

Tr. 19,957, at 12. The NRC Staff believes from its initial review that

it has gotten the additional commitments looked for. Tr. 19,941 (Higgins).

6). Violation C

a). Violation C(1) - Notification of Work on a Completed Structure

.K-1126. Violation C identified three conditions. The first involved

an instance where construction did not notify FQC prior to working on a

safety-related platform and a main steam-line restraint. A portion of

LILCO's quality assurance program requires construction to advise FQC of

work being performed after FQC has inspected previous work. This is

true in the case of both in process and final inspection. Under this

procedural control, construction advises FQC by submittal of an

appropriate notification form. This is a redundant procedural control

over and above.the direct receipt by FQC of any document that directs

work to be performed at the plant which must ultimately be inspected by

i FQC. In the specific instances cited, notification forms should have

been submitted. In each case, however, notification was achieved through

delivery to FQC of the documents controlling the work. Museler g al.,

ff. Tr. 19,757, at 13-14. The NRC Staff agrees that there are multiple;

ways.FQC is informed of work on completed items. Tr.'19,955 (Higgins).

This RAT finding did not involve any deficiencies in the structure in-

| spected that were not already being controlled. Tr. 19,961-62 (Arrington).

t-



-1308-

K-1127. In these cases, the notification forms were not submitted

by Construction because the construction force was not aware that FQC

in process inspection had been performed on these items. In the struc-

tural steel area, in process inspection is an ongoing activity and

no formal notification of completed inspections is required to be

submitted by FQC to Construction. In the particular case of the main

steam restraint, a structural steel monorail attachment was added to the

restraint which was not part of the restraint, and thus came under a

separate inspectior, which would assure both that the monorail was properly

installed and that the restraint continued to be acceptable after instal-

lation of the monorail. Museler et al., ff. Tr. 19,757, at 14-15.

Construction personnel were aware of the requirement to notify FQC in

the event work must be done on structures already inspected. Over 2,700

of the required forms have been filled out in the past. Tr. 19,968

(Arrington).

K-1128. To facilitate identification of work which requires

notification to FQC, LILCO FQC has initiated a pi a adure that requires

the tagging of structural items which have recieved FQC inspections as

well as formal notification to the construction organization. This will

allow for more positive determination by Construction of the need for a

notification form when work is conducted. Museler et al., ff.

Tr. 19,757, at 15; Tr. 19,970 (Museler). Although the NRC intended to

conduct further review, NRC witness Greenman stated LILCO's response

would probably be acceptable. Tr. 19,960 (Greenman).

_ __ _ _ -- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _
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b). Violations C(2) and C(3) - E&DCR Posting

K-1129. The second and third findings in Violation C concerned the

cover sheets for two E&DCRs which did not indicate that a particular

drawing was affected when, in the NRC inspectors' view, they should have.

LILC0 reviewed the situation involving these E&DCRs and determined that

the appropriate document control program requirements were applied and

functioned properly. These E&DCRs did list the correct affected drawing

numbers on them. The referenced drawings were multiple sher.t drawings

-produced by General Electric which has been assigned a corresp)nding

Stone & Webster number. The E&DCR properly noted only the Stone & Websteri

number of the first sheet. Museler et al., ff. Tr. 19,757, at 13, 15;

Tr. 19,974-75 (Museler).

7). Plant Housekeeping>

K-1130. For some time, at least as far back as the time of the CAT

inspection, the Staff has noted its views that plant housekeeping at

Shoreham is deficient and should be improved. See e a , Tr. 20,052-53

(Judge Brenner); Tr. 20,008 (Greenman). However, up until the time of

the RAT inspe'ction, the Staff never did convince LILCO's management that

what it felt was needed was, in fact, needed. The Staff now guesses that

it finally has. Tr. 20,053 (Higgins).

K-1131. Thus, at the time of the RAT inspection, the Staff deter-

mined that plant housekeeping at Shoreham was still not acceptable.
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Tr. 20,005 (Greenman); Staff Ex. 13, at 2, 5-7. During that inspection,

discrepancies were identified in overall controls and physical plant

conditions. This was indicated by freestanding water, problems with

corrosion, accumulated trash and litter, debris in cable trays and on

top of equipment and an "overall prevalent attitude among site personnel

of inattention to housekeeping." Staff Ex. 13, at 2.

K-1132. All of the Staff inspectors involved in the RAT inspection

believed there was a prevalent attitude among site personnel of inattention

to housekeeping. Tr. 20,005-06 (Greenman). There were two aspects to thei

Staff's conclusion in this regard. One was an observation of unclean

areas; the other was management's overall attitude,. reflected by manage-'

ment's decision to postpone final cleanup of the plant. Tr. 20,044

(Greenman).

.

K-1133. In LILCO's view, it is more efficient to postpone final ~

cleanup until the remaining construction activity at Shoreham is closer

to completion. Museler et al., ff. Tr. 19,757, at 21. The Staff,
.

however, has consistently disagreed with the view. As noted by

Mr. Greenman, the regulations do not address postponing final cleanup

until construction activity is completed. Tr. 20,009-10 (Greenman).

K-1134. The inspectors had no preconceived idea with respect to the

fuel load date, but in their view, the Shoreham plant was essentially

completed and constructed at the time of the RAT inspection. Thus,

Mr. Greenman expected the plant to be much further along with respect to

i

.~
- - . , ,._.
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cleanliness (Tr. 20,045 (Greenman)), and believed that the Shoreham situa-

tion was completely different from what the Staff generally encounters at

other plants, but it was a matter of degree. Shoreham was not particularly

unique. Tr. 20,046 (Greenman).

K-1135. The Staff found during the RAT inspection that even in those

areas where LILCO had established cleanliness zones, LILCO was not
,

adhering to the housekeeping requirements applicable to those particular

areas. Tr. 20,044 (Greenman). Thus, the Staff did not totally agree

with LILCO's testimony that the Staff believed that the cleanliness

levels in the upper elevations of the primary containment and the

radwaste building were appropriate for areas where construction was

essentially completed. Tr. 20,054 (Greenman). Some housekeeping

problems were identified by the Staff during its inspection, in those

areas which had been essentially completed from a construction

standpoint, but not of the same magnitude as the other areas of the

plant. Tr. 20,054 (Greenman).

K-1136. One of the purposes of plant housekeeping is the preservation

of material and equipment to prevent damage or deterioration as reflected

.in Criterion XIII of Appendix B. Tr. 20,006 (Greenman). The Staff did not
'

find any specific conditions that were adverse to quality or that would

affect the startup, but the Staff witnesses agreed that if you permit

those types of situations to go on, you could in fact get into a situation

where it could lead to a situation that would be adverse to quality

(Tr. 20,046 (Greenman)); housekeeping could adversely affect equipment,

i

t
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that is why there are regulations in the housekeeping area. Tr. 20,082

(Higgins).

K-1137. The Staff also agreed that the discrepancies that had been

identified in the area of plant housekeeping possibly could be construed

to be contrary to the requirements of Criterion II of Appendix 8.

Tr. 20,007 (Greenman). In the Staff's view, LILCO's housekeeping

efforts failed to comply with ANSI Standard N45.2.3 concerning house-

keeping during the construction phase of nuclear power plants.

Tr. 20,012 (Greenman). LILCO had committed to this ANSI Standard in

the Shoreham FSAR. Tr. 20,011 (Greenman).

K-1138. Based on the foregoing, the Staff, following the RAT

inspection, issued Confirmatory Action Letter 83-01. This letter was

issued to obtain prompt and effective corrective action in Shoreham's

housekeeping. Tr. 20,009 (Greenman); Staff Ex. 12. In the Staff's' view,

assuming LILCO's programs to clean up the plant stay on track, there is

no need for any additional LILCO attention. Tr. 20,055-56 (Greenman).

h. Important to Safety

.

K-1139. Mr. Hubbard testified that LILCO should identify which

components or structures have been covered by the QA program. This

identification should list both the components or structures which are

" safety related" and those which are "important to safety." Tr. 15,444

(Hubbard).

-
_ _ _ _ _ .- - _ _ _ -. _ ._ _ - - - . _ _ . _ _ _ _ _ -
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K-ll40. There has been a debate within NRR, dating back to at least

1975, relating to the proper interpretation of the term "important to

safety." See Findings and Opinion Sections II.J and III.J on SC Conten-

tion 78. There also has been a debate regarding the application of QA to

all items falling within GDC 1. Tr. 15,348 (Hubbard).

K-1141. Mr. Hubbard has reviewed the LILCO QA manuals for design,

construction and operation. He also has reviewed Section 17.2 of the

FSAR. His judgment is that the QA manuals and the FSAR both focus on

compliance with Appendix B requirements for safety-related items. The

QA manuals and the FSAR do not describe a systematic program for items

important to safety. Tr. 15,950 (Hubbard). In addition to finding that

there was no systematic program for SS&Cs important to safety defined in

the QA manuals for the FSAR of LILCO, Mr. Hubbard also has looked at the

quality assurance procedures and, in general, each of those apply only

to safety-related SS&Cs. Tr. 15,996-97 (Hubbard).

,

K-1142. When Mr. Hubbard was employed by General Electric, the

manual programs which Mr. Hubbard developed related generally to QA for

safety-related SS&Cs. There was no systematic program at GE for items

that were nonsafety related. Mr. Hubbard would not characterize the GE

program during the time he was employed there as a graded QA program.

Rather, a judgment would be made as to whether something was safety
|

related or whether_it wasn't. If the object in question was not safety
|
i

| related, then certain things did not apply. Accordingly, the QA
|

|
*

|

E
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program was not graded in the sense that they had nine useable

categories or increments. Tr. 15,999-16,000 (Hubbard).

K-1143. Mr. Hubbard was not familiar with any LILCO construction

site inspection program for nonsafety-related SS&Cs. No such program

is described in the LILCO QA Manual. In response to questions as to

whether it is possible that there was another program for nonsafety-

related items, Mr. Hubbard testified that if there was such a systematic

program, he had not seen that program's manual or any implementing

procedures. Tr. 16,005 (Hubbard).

i

K-1144. Mr. Hubbard was asked whether he could provide specific
;

examples of QA deficiencies which, if undetected during construction, t.

preoperation or startup, could contribute to an increment of risk during

operation. In response to-this question, Mr. Hubbard testified that it

is difficult to predict with any certainty which of.the breakdowns in

- discipline eventually are going to cause problems that might result in an,

accident. He thought the regulations say you have to have the discipline,.
l

. and that means you have to have the discipline everywhere because you

- can't predict with complete assurance where a problem is going to end up

being. Tr.'16,037-38 (Hubbard).

K-1145. Mr. Hubbard agrees that LILCO has some QA. requirements for

-nonsafety related equipment, components and structures. In attempting
,

to ascertain what LILCO's program is, he looked for a description-in the

FSAR and couldn't' find it. Except for caveats such as those in the fire.

1

m .. -. - - - - - . _ _ . - - - - - . _ - - -
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protection area, there was no systematic program described in the QA

Manual and statement of QA policy. Mr. Hubbard then looked at the QA

procedures to see if they discuss both safety related and important to

safety. He found no systematic program there. Accordingly, Mr. Hubbard

was unable to find documentation of a single systematic program which

starts from top management and filters all the way down; there is- no

commitmer.t made in the FSAR to have such a systematic program [for
,

nonsafety-related SS&Cs]. Tr. 16,080-81 (Hubbard).

.

K-1146. Mr. Hubbard does not know whether GE has a program today
,

for nonsafety-related items. Tr. 16,096-97 (Hubbard).

i K-1147. Referring to I&E Inspection Report 82-29, the Board

raised questions relating to E&DCR matters. Mr. Higgins stated that the

same E&DCR system is used for both safety-related and nonsafety-related

items, but that the degree of attention to changes is quite a bit differ-

ent if it is a nonsafety-related system. Tr. 16,393-95 (Higgins).

i._

The E&DCR problem noted in 82-29, at the bottom of page 6 of-K-1148.

that report,-falls into a similar category of the violation noted in the

! -I&E Inspection Report 82-26, namely control of the design Locuments.

The difference.is that Appendix B does not apply to the item in Inspec-

-tion Report 82-29; since it is not a safety-related item, it would not have

been cited as a violation. Tr.-16,396, 16,957 (Higgins).

t

, -
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K-1149. In the construction program, I&E does not write citations

against nonsafety-related s . ems. Tr. 16,396-97 (Gallo).

K-1150. Prior to preoperational testing the I&E Inspection program

fs directed towards safety-related items, with a couple of minor

exceptions, such as fire protection. During the preoperational testing

and operations, the program does take into account some nonsafety-related

items. Tr. 16,956 (Gallo).

K-1151. In I&E Report 79-16, the inspectors noted cleanliness dis-

crepancies on Category 2 and 3 equipment, including the control rod drive

pumps and the condensate booster pumps. Gallo et al., Staff Ex. 8,

Attachment 2.B.; Tr. 16,958 (Higgins). These items would fall within the

category of important to sdfety but not safety related. These discrepan-

cies were not cited as violations against Appendix B because they were

not safety related. They also were not cited as violations against

GDC 1. Mr. Higgins stated that GDC 1 does not say that the control rod
:
I drive pumps and the condensate booster pumps must be kept clean.
!
! Tr. 16,958-59 (Higgins). Mr. Higgins has never cited a violation against

- GDC 1, conducted an inspection using GDC 1 or prepared a check list or

other guide on how to interpret the QA requirements of GDC 1. Tr. 16,961

-(Higgins).
l

i

1. Number of I&E Violations

:

K-1152. Information regarding LILCO's I&E violations versus those
|

at other plants is set forth on page 41 of the LILCO prefiled testimony.

. _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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This comes from the tabular summary of information set forth in SC

Ex. 72, which was prepared by Mr. Gerecke. T r. 12,394-96 (Gerecke);

LILCO Ex. 21, at 41. Most of the numbers of noncompliances by various

utilities came from printouts from the NRC. There were several gaps in

the information, which Mr. Gerecke filled in by calling the QA manager of-

the involved utility. Tr. 12,396 (Gerecke).

K-1153. The nonconformances listed in Suffolk County Ex. 72 include

only I&E violations. They do not include items such as deviations. The

period covered in the document begins in 1975, although there was no par-

ticular reason for picking that year. Mr. Gerecke does not recall the

number of noncompliances that were cited by the NRC for Shoreham in 1974,

although he recalls that it was more than in 1975 or 1976. Tr. 12,397-99

(Gerecke). The evidence indicates that the number of violations in 1974

was 15 or 16. SC Ex. 898, at 5-1. Mr. Gerecke also did not know how

many noncompliances had been cited before that time in 1982. Tr. 12,399

(Gerecke).

K-1154. SC Ex. 72 indicates that for the years 1975-81, Shoreham

averaged 7.3 noncompliances per year. Mr. Gerecke would not be surprised
.

if the number of noncompliances in 1982 was higher than that average.

Tr. 12,399 (Gerecke).

K-1155. In comparing the number of noncompliances at Shoreham with

the number at other plants, Mr. Gerecke did not review the noncompli-

ances with various plants to see what they entailed. Thus, he did not
|

|
[

L
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determine whether there were multiple items listed under a particular

noncompliance. .Tr. 12,399-400 (Gerecke). I&E violations may, in fact,

#

have many different subparts. For instance, I&E Inspection Report.79-16
,

!

cites LILCO for a single violation when in fact,.five problems were
,

.

cited by the Staff in that report. Inspections were performed by person- 1

nel who were not qualified to the ANSI standard. No mechanism exists.to-

upaate the equipment storage history cards at the time the equipment

I changes location. Periodic cleanliness checks were not specified. Caps,
7 ..

covers and plugs had been removed and had not been replaced. Space heaters

l on two panels were found to be de-energized. .Gallo et al., Staff Ex. 8,

Attachment 2.a. In this instance, multiple remedial actions were required-
i

in order.to resolve this notice of violation. Tr. 16,707-08 (Higgins).<

i
,

i

K-1156. As of December 16, 1982, I&E-had cited LILCO for 16 violations i,

;; *

;. in 1982. This was a larger number than in previous years. The larger--t

s

- ' number of violations was one-of- the- reasons-.the Staff asked for a ' manage- -
t-

ment meeting with LILCO. The meeting was' held on' August.25. The Staff.

was concerned that'perhaps this larger number,was indicative of-an;
_

upward trend. Tr. 16,669 (Higgins).
.

.

I K-1157. Mr. Gallo finds that in the last one or two years: before

plant operation, the number of violations tends to increase. This.is

I because there are a-number of new-activities that start to occur,'e A

preoperational testing, and there-are add t onal inspections. Neverthe-ii
L

] .less, the Staff'was concerned about the increase in violations but was-

:not aple to determine a. specific cause. Tr. 16,671-72 (Gallo,'Higgins).

#
|
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There were more inspections in 1982 than in 1981. There was a total of

23 in 1981 and, up to the time of the testimony, there were 29 in 1982

with about 7 more inspections reports for 1982 in the process. Tr. 16,673

(Gallo).

K-1158. From 1974 through February 1982, the NRC reported 71 viola-

tions or deviations at Shoreham. Of this number, 69 were violations.

There have been 40 violations of Criterion V; 7 violations of Crite-

rion IX; and 7 violations of Criterion XVI pertaining to corrective

action. SC Ex. 89B, at 5-1. From April 1973 through June 1, 1982, I&E

Region I issued 73 violations to Shoreham. Staff Ex. 8, at 4.

j. The County's Testimony

K-1159. The County's witness acknowledged that the NRC has, among

other programs, assigned resident inspectors at Shoreham; has performed

a team co1struction assessment (CAT inspection) at Shoreham; performs a

yearly systematic assessment of licensee performance (SALP) for Shoreham

and has instituted many special inspections at Shoreham such as the non-

destructive testing van (Tr. 15,413-19 (Hubbard)).

,

K-1160. The Board also notes that the County's witness, Mr. Hubbard,

has not (1) developed or implemented an equipment storage program for the

construction phase of a nuclear plant;.(2) led or participated in a formal

audit of any aspect of the construction phase; (3) developed or imple-

mented a documented program for_the construction phase of a nuclear plant;
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(4) implemented a program in compliance with Reg. Guide 1.39 relating

to housekeeping during the construction phase; or (5) implemented calcu-

lation control procedures in connection with the design and construction

of a nuclear power plant. He is not a member of the American Society of

Quality Control or the American Nuclear Society. Nor has Mr. Hubbard

implemented a program for statistical assessment of the effectiveness of

a QA program for a power plant. Tr. 15,292-95 (Hubbard). In fact, while

Mr. Hubbard is generally familiar with QA/QC matters, the bulk of his

experience has been with vendor design and manufacture rather than con-

struction and operation of nuclear power plants. Tr. 15,314-15 (Hubbard).

K-1161. Where an action requiring management attention is identified,

LILCO is informed, and additional attention is directed to that area by

the inspector. LILCO is formally notified of the problem and Region I's

concern in an inspection report transmittal letter and is requested to

describe the actions taken or planned to be taken to resolve the problem.

If considered necessary, an enforcement meeting will be held with

licensee mnagement to discuss the problem and proposed corrective action.

Implementation of the corrective action and its results are reviewed dur-

ing later inspections. Various types of escalated enforcement actions

are also available, if necessary. They include: civil monetary penalties,88

orders to modify, suspend or revoke a license, orders to cease and desist

690n April 12, 1983, WRC Region I issued a Notice of Violation and Proposed
' Imposition of Civil Penalty which involves the performance of a preopera-
tional test of a diesel generator in which the test results indicated that
one of the test requirements was not satisfied. Diesel generator deficien-
cies and performance have since become the subject of a recent contention
filed by the County and admitted by the Board. See " Memorandum and Order
Ruling on Suffolk County's Motion to Admit New Contention" LBP-83-30,
17 NRC (June 22, 1983).

_ _ _ ____ __
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from a given practice or activity, and orders to take such other action

as may be proper. Id. at 11-12.

K-1162. Certain violations were identified by the Staff in four areas,

and these areas did require and receive additional management attention.

These areas are: (1) equipment storage conditions; (2) welding; (3) design

control; and (4) startup manual control. The remaining violations were

isolated deficiencies in diverse disciplines controlled by a number of

separate organizations. They showed no evidence of repetitive or program-

matic failure. There was no concentration of violations in any one dis-

cipline, and the violations were identified throughout the period covered

by the inspection program. Id. at 12-13.

K-1163. With regard to the County's thesis that statistical sampling

should be applied to audits and inspections, the NRC Staff testified

that this is not necessary. What is necessary is that an inspector

choose items which have safety significance and apply his judgment,

experience and the complexity of the items audited in reaching conclu-

sions. Tr. 17,258-264 (Gallo, Higgins).

k. The Staff's Inspection Program

K-1164. Contentions 14 and 15 both challenge the sufficiency of the

NRC's I&E inspection program. Contention 14 asserts the program itself j

is' inadequate because (1) it has failed to require the Applicant to

initiate corrective actions to resolve the " root causes" of the problems
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identified; (2) the audit review process is inadequate as shown by lack

of timely identification of quality deficiencies at other nuclear facil-

ities; and (3) the program has failed to use baseline criteria against
,

which to measure quantitatively the Shoreham QA program. Contention 15

asserts the need for a full physical inspection of Shoreham due to the

alleged inadequacies of both the NRC inspection program and the Applicant's

QA program.

K-1165. The Staff addressed the issue of required corrective action in

its direct testimony. The inspection program requires that root causes

be corrected since the Applicant is required to describe corrective

actions taken to avoid further violations. These requirements are
1

addressed in the previous Section, j., above. Specific examples of the

determination of root causes of deficiencies and actions taken to assure

corrective actions are taken by the Applicant are also discussed in this

Section. . Comparative measures used to determine the acceptability of

corrective actions utilize criteria such as regulatory guides, industry

standards, licensee commitments and the technical judgment of the inspector.

Gallo et al., Staff Ex. 8, at 40-41.
.

K-1166. The audit sampling program conducted by the NRC resident

inspector at Shoreham did not indicate lapses, breakdowns or inconsist-

encies in the Applicant's QA system. All inspections by the NRC resident

inspector are documented in NRC Region I inspection reports, which are

made public after issuance. These inspections have identified some

violetions of regulatory requirements. The evidence adduced in this
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proceeding, however, does not in any manner show a pattern of QA/QC break-

downs at Shoreham. Inspection Reports 79-05, 80-03, 80-06, 80-08 and

81-02 Gallo et al., (Staff Ex. 8, Attachments la-c, Id, 2d) indicate that

Applicant made timely changes to correct for failures. This is the type

of information that is included in inspection reports after violations

are identifed. The information may not all appear in one report, since

an identified problem may not be fully resolved in the time frame of one

inspection. The final resolution of the problem would then appear in a

subsequent report. Gallo et al., Staff Ex. 8, at 45. These reports and

the testimony show that it is possible to judge the adequacy of correc-

tive actions taken to address failures or violations. All followup

corrective actions are described either in the original report or in

subsequent reports. Additionally, the Applicant's formal response to the

violation, which details-its corrective actions, is placed in both the

NRC and the Local Public Document Room. Id.

.

K-1167. -The NRC inspection program includes a review of corrective

actions taken relative to reports submitted in accordance with the

provisions of 10 C.F.R. S 50.55(e). The results of NRC review of those

reports are documented in routine inspection reports. Inspections of

records and audits, Criteria XVII and XVIII, respectively, are included

among the areas reviewed during the routine inspection program. >

Id. at 46.
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K-1168. The NRC inspection program for Shoreham is designed to

verify that the Applicant's QA/QC program is being effectively imple-

mented. The NRC requires the licensee and each of its contractors to

have effective QA programs. The licensee's QA organization must ensure, i

through direct observation and audits, that all contractors are meeting

their obligations. This inspection program is aimed at determining how

well this combination of QA programs is working. NRC inspections are

made of the licensee and of each contractor performing safety-related

work. These inspections include a review of each QA organization, QA

procedures, review of work control procedures, observation of work in

progress, and a review of the records of work accomplished. The NRC also

reviews the qualification and training of the QA personnel. Id. at.39.

K-ll69. The results of the NRC's routine inspection program, includ-
.

ing the-CAT inspection, Inspection Report 82-04, and the RAT-inspection,

Inspection Report 83-2, provide assurance of compliance with NRC require-

ments and licensee commitments. The.NRC inspection program continues

throughout the life of the facility and includes physical inspection of. ,

operations, structures and components, thus'providing continuing assur-

ance of compliance. Id. at 46.

K-1170. There is no evidence in the record to show that inadequacies' r

discovered at Diablo Canyon,jZimmer, Midland and South-Texas, or the

- statements by NRC Chairman Palladino-that were relied on by the County

-(SC Ex. 898, at 3) are applicable to Shoreham. Although the inadequacies

- discovered at those facilities have not been identified at Shoreham, the

2

-+w , *== . . -e-
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NRC has taken actions relative to the quality assurance concarns discussed

in the testimony of Chairman Palladino before the Sub-committee on Energy

and Environment on November 19, 1981.

K-1171. The final concern raised by the County in these contentions

is that the audit programs of the NRC and the Applicant do not employ

statistical methodology. In this' regard, it should be noted that there

are no quantitative measures to assure that the NRC and Applicant audits

can be correlated statistically. However, the NRC inspection program is

independent of the Applicant's audits and independently determines if

the licensee and contractor QA programs are properly implemented. Staff

Ex. 8, at 46. The Staff also noted that sound technical judgment is

more significant to determining the effectiveness of a quality assurance

program, rather than a mathematical summary of positive and negative find-

ings. Gallo et al., Staff Ex. 8, at 41. See Tr! 17,259-263, 17,279-283

(Higgins, Gallo).

1. Final Safety Analysis Report (FSAR) Conformance

K-1172. The Final Safety Analysis Report (FSAR) is predominantly a

licensing document rather than a design document. Tr. 17,343-44 (Gallo,

Higgins). While this categorization may be too simplistic an approach,

the FSAR is not the detailed design document from which plant features

are actually built. Tr. 17,417 (Higgins). The NRC, however, views the

FSAR and its contents as a commitment by the licensee. Tr. 17,343-44

(Gallo, Higgins). The NRC witness stated that the FSAR contains design

, _
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criteria and commitments which should be reflected in detailed design

documents. The FSAR and the design documents should be consistent.

Tr. 17,417-19 (Higgins). But the NRC also concedes that there is a

hierarchy of details in the FSAR, some of which may be changed without

prior NRC approval. Tr. 17,498-99 (Higgins).

K-ll73. In 10 C.F.R. S 50.34(b), the first paragraph indicates that

the final safety analysis report shall include information that describes

the facility, presents the design basis and the limits on its operations,

and presents a safety analysis of the structures, systems and components

and of the facility as a whole. The description must-be sufficient to

permit an understanding of the system design and its relationship to

safety evaluation. 10 C.F.R. S 50.34(b); Tr. 13,729-30 (Eifert). The

Shoreham FSAR contains detail beyond the description necessary to permit

an understanding of the system design and to perform the safety evalua-

tion. 10 C.F.R. Part 50, Appendix B, Criterion III requires that appli-

cable regulatory requirements and the design basis, as defined in 10 C.F.R.

S 50.2 and as specified in the license application, be correctly tran-

slated into specifications, drawings, procedures and instructions. The

definition of " design bases" contained in 10 C.F.R. S 50.2 concerns

design functions, values and parameters that are clearly of a higher

order than the specific detailed design descriptions for which deviations

have been noted in relation to the Shoreham FSAR. Therefore, there were

no violations of 10 C.F.R. Part 50, Appendix 8. Tr. 13,729-31 (Eifert).

. . . _

_
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K-1174. The content and use of FSARs have changed over the last

several years. The amount of detail contained in an FSAR has increased

substantially in the past ten years. The FSAR for a typical plant

licensed in 1972 may have consisted of about three volumes whereas the
' Shoreham FSAR consists of approximately 16 volumes. Similarly, NRR

review of the FSAR is also more detailed. Updated policies and require-

ments have also changed in recognition of the intended use of the FSAR
,

by NRC, particularly regional office use in an emergency situation.

Since July 1982, operating plants are required to provide an updated
1

FSAR each year to comply with a new regulation, 10 C.F.R. S 50.71(e).

For ease of use,-NRR policy now requires that answers to review ques-

tions be incorporated in the body of the FSAR, rather than in separate

question and answer sections. Use of the FSAR by I&E has also changed

since the resident inspector program was instituted in the 1978-1979

time frame. Additional inspection procedures were added to the I&E

program to require I&E review and comparison of the as-built plant with

the FSAR. With all of these changes, and with the impetus of the Three.

Mile Island accident, it has been NRC policy to ensure that utilities

update their FSARs as plants get ready for an operating license. Finding

differences in detail between a plant and an FSAR is a common. occurrence,

and is not unique-to Shoreham. Tr. 17,129-34 (Gallo, Higgins).

K-1175. The NRC regulations provide guidance on the nature of a

Notice of Deviation in 10 C.F.R. Part 2, Appendix C,." General Policy and

Procedure for NRC Enforcement Actions." In the proposed version of the

policy, a deviation was identified as the failure to satisfy an informal
,

1

f
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commitment which is not a legaily binding requirement. 45 Fed. Reg. 66,754,

66,757 (1980); Tr. 12,352 (Eifert). The final policy, though changing

the wording slightly, continues to consider a deviation as a failure to

meet a non-legally binding requirement. Although I&E considers even the

descriptive details in the FSAR to be commitments, a Notice of Deviation

concedes the commitment involved is not a legally binding requirement.

The Notice of Deviation was used as a mechanism to assure the accuracy

of the FSAR and its updates. 47 Fed. Reg. 9993 (1982); Tr. 17,497-98

(Higgins). Failure to meet a commitment which constitutes a legally

binding regulatory requirement would be identified as a violation.

Tr. 17,498-99 (Gallo, Higgins). For example, the FSAR deviations noted

in the CAT inspection report Notice of Deviations were not violations of

NRC regulations. Tr. 13,819 (Eifert): 15,614 (Hubbard); 17,126 (Higgins).

K-1176. Although LILCO disagreed with the characterization of devia-

tions from FSAR descriptive detail as being failures to meet FSAR commit-

ments (Tr. 12,336, 12,342, 13,308-09 (Museler)), LILCO agrees with the

desirability of an accurate FSAR. LILCO believes the NRC should be kept

aware of any changes affecting commitments or significant details, as

defined by LILCO, on a fairly rapid basis. They may require notifica-

tion prior to a formal FSAR update. With respect to purely descriptive

detail, LILCO also believes this information should generally be kept
|

accurate, although it is not needed on the same schedules as the prior

: categories. Tr. 12,319-21, 13,294-96, 13,E98-99 (Museler); Tr. 13,397

(Eifert); see Tr. 13,877-79 (Museler). To the extent there was any dis-

agreement on need for accuracy in the FSAR and the timeliness of updates,*
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it was in the lowest level of descriptive detail. LILCO intends to main-

tain accuracy at this level of detail, and does not anticipate any ongoing

disagreement with the Staff. Tr. 13,300-01, 13,304, 13,821 (Museler);

Tr. 17,032, 17,131, 17,134-35 (Higgins).

K-1177. 10 C.F.R. S 50.59 describes two mechanisms by which the
;

holder of an operating license can change the FSAR. In the first, the

licensee is allowed to make changes and subsequently advise the NRC. In

the second mechanism, the licensee is required to notify the NRC before

making certain changes. Therefore, the regulations recognize that there

will be changes that will be incorporated into the FSAR after the change

is made in the plant. Tr. 13,306-07, 13,732-33 (Eifert); Tr. 17,499

(Higgins); 10 C.F.R. S 50.59.

K-1178. After the initial submittal of the FSAR to the NRC, the

construction of the plant continues. The design process also continues,

and subsequent changes may affect the descriptions in the FSAR. LILCO

and Stone & Webster have programs which result in the FSAR being updated

to keep it current with the plant design. These result in rapid notifi-

cation to the NRC of changes affecting regulatory requirements and design

information significant to the Staff review and evaluation. Periodic

updates of the FSAR incorporate all changed information in the body of

the FSAR. Tr. 12,319-21 (Museler); Tr. 17,129 (Higgins). Several of

the Stone & Webster Engineering Assurance Procedures specifically require

engineers to initiate updates when they identify design changes that will

have an effect on the FSAR. In addition, Project Engineering has three

- _ _
i
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project procedures which control the identification, initiation and

handling of FSAR changes. Tr. 12,323-24 (Eifert).

K-1179. A number of system reviews have been completed in the SPCR
,

program, with Configuration Discrepancy Reports prepared for review and

resolution by engineering. Although the engineering resolution was not

complete, the LILC0 witnesses did have their own knowledge of the

observations in addition to preliminary reviews and assessments by

engineering for the seven systems discussed in the examination of the

LILCO witnesses. In addition, a similar number of systems had completed

the LILC0 reviews, but preliminary engineering assessments were not yet

available. For each of these reports, particularly those having

engineering assessment, the noted observations, as in the case of those

identified by I&E, were identified by the witness as being in the area

of descriptive FSAR detail not significant to the safety analysis.

Tr. 12,376, 13,690-91, 13,867-70 (Museler). The seven systems examined

included the reactor water recirculation system with 9 potential

discrepancies, control rod drive hydraulic control system with 13i

potential discrepancies, standby liquid control system with 9 potential

discrepancies, core spray system with 9 potential discrepancies, MSIV

leakage curetrol system with 8 potential discrepancies, high pressure

coolant injection system (HPCI) with 9 potential discrepancies, and

reactor core isolation cooling system (RCIC) with 12 potential

discrepancies. Tr. 12,372-79 (Museler).

:

i

-, ,
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K-1180. For the seven SPCR reports examined, the LILCO witnesses

categorized each potential discrepancy into one of twelve categories,

giving examples for each. These included: (1) " typographical errors"

made during revisions; (2) "nonfindings" where the correct information

was otherwise available to the NRC; (3) " detailed hardware descriptions"

beyond the precise detail of the FSAR; (4) " clarification of wording"

which might not be completely clear to the reader; (5) "no discrepancy"

where the FSAR reasonably had less detail than design documents; (6) and

(7) two groups of " system configuration change" including component

rearrangements that have no effect on system logic and configuration

changes which, while they affect system logic, have no effect on system

functions; (8) " analog trip" which is a series of instrumentation and

control system improvements reviewed by the NRC independent of the FSAR

and planned for update by LILC0; (9) " vents, drains, test connections

and samples" which are minor piping features not always shown in FSARs;

(10) " caps" which are vent, drain or test connect isolation devices

shown as typical installations in the FSAR but for which different

configurations.may be used in the plant; (11) " criteria classification"

which relates to statements that could be misinterpreted; and

(12) " torque switches" which relates to a generic modification to valve

motor control circuits, which had been identified and explained to the

NRC. Tr. 13,695-726 (Museler).

K-1181. There have been no changes to any of the hardware in the

plant, other than some panel labels, as a result of the SPCR program

observations. None of the observations violate legally binding FSAR

i
| >

L
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|
commitments, nor do they affect or degrade the safety of the plant or

!- the capabilities of the plant as described in the FSAR. They do not
3

j affect or potentially affect the safety or accident analyses for the

plant. Tr. 12,376, 13,691-93 (Museler). The NRC witness concurred that

|
the SPCR observations reviewed to date, like the I&E findings that are

'

f not violations, have not pointed out any discrepancies in FSAR detail

that would affect NRR review of the safety of the plant, its design

j basis, or the implementation of the design basis. The SPCR program is

f adequate to assure the level of agreement between the FSAR and the as-

| built plant desired by I&E. The I&E inspectors will-continua to follow

' up the progrca to verify this is achieved. Tr. 17,131, 17,134, 17,375,

j 17,416-17 (Higgins).
)

-

.

11. THE TORREY PINES INDEPENDENT VERIFICATION OF|'
i QUALITY ASSURANCE AND CONSTRUCTION AT SHOREHAM

a. Overview and Purpose of Torrey
'

Pines Independent Verification

K-1182. Direct testimony regarding Torrey Pines Technology's
i

|
. inspection of the' Shoreham plant was filed by LILCO and by Suffolk County.

See Testimony of Joseph P. Novarro on behalf of the Long Island Lighting
'

Company (LILCO Ex. 56); Supplemental Testimony of Louis D. Johnson on'
4

behalf.of the Long Island Lighting Company, ff. Tr. 18,313; Testimony of
<

. Richard 8. -Hubbard and Dr. Francisco J. Samaniego on behalf of Suffolk
i

County,' ff. Tr. 19,068. The NRC Staff filed no testimony and presented
,

!
,

I

i

E
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no witnesses regarding the Torrey Pines inspection. Nor did the NRC Staff

conduct any cross-examination of the LILCO or the Suffolk County witnesses.

K '1183. In the spring of 1982, LILCO contracted with the engineering

firm of Torrey Pines Technology to perform an independent verification

of the adequacy of Shoreham's construction and the Quality Assurance

Program for the construction phase. The project began on May 18, 1982.

Torrey Pines' personnel arrived at the site on June 1, 1982, and remained

until October 7, 1982. Over 90 Torrey Pines personnel worked more than

35,000 manhours at a cost to LILCO of $2.8 million. The Torrey Pines

Final Report was issued on October 30, 1982. Johnson, LILCO Ex. 56, at

6-7; see also Johnson, LILCO Ex. 57, at 179.

K-1184. The independent verification was commissioned-by LILC0 to

allay concerns of Suffolk County officials and the public regarding the

safety of Shoreham. Neither the regulations nor the NRC Staff required

the inspection. Although settlement negotiations were undertaken by

LILCO and the County through the spring of 1982 for the purpose of

jointly contracting for an independent verification, the negotiations

were unsuccessful. LILCO nonetheless engaged Torrey Pines, which had

been identified by the County in September 1981 as an acceptable indepen-

dent auditor. Novarro, ff. Tr. 17,588, at 3-5 and Attachment 2. LILCO's

principal requirements of Torrey Pines were for a " qualified and indepen-

dent consultant to conduct a construction and quality assurance verifi-

cation program" at Shoreham. Novarro, LILCO Ex. 58, at 154.

s
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b. Selection of Torrey Pines

|

'

1). Technical Qualifications

K-1185. Torrey Pines was the first contacted by LILCO in April 1982

after Joseph P. Novarro, the Assistant to LILCO's Chairman of the Board,

discussed Torrey Pines' suitability with representatives of Southern

California Edison Company, which had previously engaged Torrey Pines to

do an independent seismic design verification of their San Onofre Power
;

Station. Novarro, LILCO Ex. 58, at 89-90.

|
.K-1186. Torrey Pines is a division of GA Technologies, Inc.

(formerly G2neral Atomic Company). Torrey Pines is one' of the many diver-

sified efforts of GA Technologies. The GA facilities include engineering

and test facilities and advanced technological laboratories. GA Techno-

|
logies has been actively engaged in the nuclear power industry since 1955.

,

' It is one of the largest privately owned centers for diversified energy

research, development and engineering in the world. Its staff has an

extensive background in the nuclear field. Johnson, LILCO Ex. 56, at

2-3; Novarro, f f. Tr.17,588, at 3; Novarro, LILCO Ex. 58, at 93-94.

K-1187. Torrey Pines has conducted the following additional
!

verifications at commerical nuclear power stations:

| (a). San Onofre 2 and 3 seismic design review;

i
**

.
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(b). Palo Verde independent verification;

(c). Waterford independent design review;

:

(d). Fort St. Vrain nuclear steam supply, electrical and

instrumentation / controls systems; and
1

(e). Susquehanna 1 equipment qualification review.

.

Johnson, LILCO Ex. 56, at 3-4.

K-1188. The Torrey Pines effort at San Onofre, although it was
,

primarily a design verification, included a construction review of a

piping system. Id. at 912. The basic logic of the independent review

program utilized by Torrey Pines at Shoreham was developed for the San

Onofre seismic design review. Johnson, LILCO Ex. 57, at 12. The

Susquehanna equipment qualification project involved a review of the

nuclear steam supply system's safety-related equipment and the

preparation of equipment qualification packages for NRC review of the

environmental qualification aspect of that equipment. This process,

involved studying the design data relating to that equipment, verifying

through a walkdown that the equipment was properly located and installed

in the plant, and preparing equipment qualification packages that would

be auditable by the NRC. Id. at 14. Torrey Pines' verifications at

| Palo Verde, Waterford and Fort St. Vrain provided odditional valuable

; experience in conducting a comprehensive inspection such as that

!
.
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performed at Shoreham. See id. at 136, 193 (Palo Verde), 138-39, 193

(Waterford), 194-95 (Fort St. Vrain).

K-1189. These specific experiences in comprehensive design and

construction verification, in addition to Torrey Pines' general

experience in the nuclear field, made Torrey Pines an appropriate choice

for the Shoreham construction verification project. As explained by

Louis D.' Johnson, Torrey Pines' Manager of Projects and their project

manager for the Shoreham program (Johnson, LILCO Ex. 56, at 1-2):

Almost all of [Torrey Pines'] activities in the
nuclear power industry . . . are involved in Appen-
dix B requirements for safety-related activities.
They are involved in configuration, construction
and operation of nuclear plants, all of which relate
to . . . Shoreham.

Johnson, LILCO Ex. 57, at 185-96.,

K-1190. In addition to the substantial institutional experience of

Torrey Pines, the engineering and technical personnel involved in the

Shoreham verification, both individually and in the aggregate, possessed

a wide and impressive range of both formal training and hands-on

experience. For example, all but three members of the Findings Review

Committee, which ultimately decided which discrepant conditions would

become Findings, had postgraduate degrees. See Johnson, LILCO Ex. 56,

Attachment 3. Moreover, even the County's Mr. Hubbard agreed that

Torrey Pines was " technically qualified" and had integrity as a

- -. _ _ -_ __ _ - ___ _ _ _ ______
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professional organization. Tr. 15,908, 15,911 (Hubbard); see also

Novarro, LILCO Ex. 58, at 180-81.

2). Institutional and Individual Independence
From LILCO, its Contractors and Shoreham

K-1191. For the several years preceding the Shoreham verification,

Torrey Pines had provided no consulting or advisory services to LILCO,

nor had Torrey Pines received any revenue from LILCO. Johnson, LILCO

Ex. 56, at 4; Novarro, ff. Tr. 17,588, at 4. Nor had Torrey Pines or GA

Technologies provided any consulting or advisory services to Stone &

Webster or General Electric for the three to five year period prior

to the Shoreham verification. Johnson, LILCO Ex. 57, at 142-44; Novarro,

LILCO Ex. 58, at 123-24. Neither GA Technologies nor its pension plan

owns any LILCO securities. Johnson, LILCO Ex. 56, at 4. As indicated

by Mr. Johnson, among the criteria that he felt were necessary to

confirm Torrey Pines' independence was that there not have been any

"recent business relationships in the term of three to five years with

the utility in the engineering service context." Johnson, LILCO Ex. 57,

at 47-58.

K-1192. In addition to ensuring Torrey Pines' institutional indepen-

dence, LILCO and Torrey Pines ascertained that the Torrey Pines' personnel

who would work on the project had never been involved with the design or

construction of Shoreham and did not have any individual financial interest

in LILCO. Johnson, LILCO Ex. 57, at 58-59; Novarro, LILCO Ex. 58, at

| 123-24; Johnson, LILCO Ex. 56, at 4 and Attachment 2, at 1-5.
i

,
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c). The Scope of the Torrey Pines Independent Verification

K-1193. The Torrey Pines inspection was essentially a construction

review. The design requirements for the plant were assumed to be adequate,

and Torrey Pines did not undertake to verify the design. Johnson, LILCO

Ex. 56, Attachment 2, at 1-1. The review of the construction control

process, however, did ensure that design changes were implemented.

Tr. 18,907 (Johnson).

K-1194. The overall scope of the project was described by Torrey

Pines in the Executive Summary of its Final Report:'

[Torrey Pines] reviewed the complete construction
process beginning with procurement of items
according to design requirements . . . and traced
the activity through final construction inspection
and turnover ta startup . . . . Control of necessary
design changes during the construction phase . . .
and control of necessary construction work during
the startup phase . . . were also reviewed . . . .

. . The program was structured to determine whether.

the construction process properly converted design
document requirements into sound plant features.

Johnson, LILCO Ex. 56, Attachment 2, at 2-1 to -2.

K-1195. Torrey Pines focused on the construction of Shoreham and

the Quality Assurance Program for construction. The entire construction

control process was reviewed, as well as a broad selection of documents

and hardware associated with implementation of the process. Torrey

|

|

|

. . - - - - _ _ _ _ _ _ _ _ _ _ _ - - - _ - _ _ _ -
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Pines inspected portions of 37 safety-related systems, 75 pipe welds,

over 1,600 material certifications, all but one of'the lifts of the

primary containment concrete, 2,640 large-bore pipe supports, and the -

results of 53 preoperational tests. Johnson, LILCO Ex. 56, at 7.

K-1196. The emphasis in the physical inspection portion of Torrey

Pines' verification was on 37 safety-related systems. The 32 systems

forming the original scope were suggested to Torrey Pines by LILCO as

the primary safety systems in the plant. Johnson, LILCO Ex. 57, at

79-82; Novarro, LILCO Ex. 58, at 111-13. Although LILCO suggested to

Torrey Pines that it inspect portions of these 32 systems, Torrey Pines

made the ultimate decision to include these systems within the scope of

the verification. Consideration of-these systems was not required by

LILCO. Johnson, LILCO Ex. 57, at 202. In any event, as noted by

Mr. Johnson, given the shared understanding with respect to the purpose

of'the verification, it was not surprising that Torrey Pines and LILCO

would agree with respect to the scope in general, including these 32

systems. Id. at 204-05.

K-1197. Additional e'vidence that Torrey Pines was the final arbiter

with respect to the scope of the verification can be found in the

inclusion within the inspection of the review af.the entire Quality

Assurance Program for construction, Johnson, LILCO Ex. 57, at 48-49,

which.resulted in the addition of what became Tasks A and B and a portion

of Task C. Id. at 78. Moreover, Torrey Pines expanded considerably

LILCO's initial concept of what became Task C (the physical walkdown)

-

. . .. . . . :
_
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both in terms of the matters to be inspected as well as the detail of

the inspection. Id. at 85-87; Novarro, LILCO Ex. 58, at 111-13, 116.

K-1198. The scope of the verification changed in a ntgaber of

respects during the proces'. Perhaps most significant was the additions

by Torrey Pines of four systems in order to allow inspection of safety-

related electrical supplies to motors and instruments required to shut

down the reacter safely. In addition, the area leak detection system was

also added because the temperature detectors and switches of this system

initiate automatic isolation of certain other systems. Johnson, LILCO

Ex. 56, at 8; Novarro, LILCO Ex. 59, at 113, 114, 183; Johnson, LILCO

Ex. 57, at 109-10. Moreover, the record demonstrates not only that Torrey

Pines did not believe it necessary to request LILCO's permission to add

these five systems to the scope of the verification (Johnson, LILCO Ex. 57,

at 208-09), but also that LILCO did not resist this expansion of the scope

(id. at 112; see also id. at 115-16). In short, there were no changes in'

the scope recommended by Torrey Pines that LILCO did not allow. Novarro,

LILCO Ex. 58, at 116.

K-1199. The scope of the inspection as defined by Torrey Pines was

intended to afford a broad spectrum of items to ensure that the construc-

tion control process did in fact produce satisfactory hardware. Torrey

Pines reviewed the FSAR to obtain an overview of the safety-related systems.

It then reviewed the system description documents to obtain a detailed

understanding of each safety system so that its important parts could be

identified. Johnson, LILCO Ex. 56, at 12. The predominant criterion in
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the selection of the 37 safety-related systems was that they were all +

important to achieving cold shutdown of the reactor. Johnson, LILC0

Ex. 57, at 110-11; Tr. 18,911-12 (Johnson).

K-1200. The scope of the inspection was also changed in two addi-

tional minor respects. While Torrey Pines initially expected to review

approximately 1,000 material certifications, it ultimately inspected more

than 1,600. Second, while the program plan indicated that approximately

120 preoperational test packages would be inspected, as of August 1982

only 53 preoperational test packages has been completed, all of which

were reviewed by Torrey Pines. Johnson, LILCO Ex. 56, at 16; Johnson,

LILCO Ex, 57, at 115. This was an adequate number upon whch Torrey Pines

could base its ultimate conclusions regarding the adequacy of the pre-

operational test program because it was sufficient to show that LILCO

was incorporating the procedures that controlled such tests. Id. at 209.

K-1201. The only part of the scope determined by LILCO was the

inclusion of 2,640 large-bore pipe supports. As explained by Mr. Novarro,

LILCO insisted that these pipe supports be inspected because LILCO's

Chairman of the Board had made a public commitment to do so. Novarro,

-

LILCO Ex. 58, at 115-16, 143, 182. Although in Torrey Pines' judgment it
5 was not necessary to review all such large-bore pipe supports, Torrey

Pines complied with LILCO's request in this regard. Johnson, LILCO

Ex. 56, at 13; Johnson, LILCO Ex. 57, at 96-97. With this exception,

however, Torrey Pines selected the structures, systems and components

that were physically inspected. Johnson, LILCO Ex. 56, at 11. Moreover,

1
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - 1



-1342-

the inclusion of the large-bore pipe supports did not reduce the scope of

the remainder of Torrey Pines' efforts, nor did the fact that all of the

pipe supports had not yet been completely constructed affect the validity

of Torrey Pines' conclusions. Johnson, LILCO Ex. 57, at 207, 208.

K-1202. Mr. Novarro recalled that, at a meeting with representatives

of the County prior to LILCO's selection of Torrey Pines, Mr. Hubbard

reviewed the vugraphs that defined LILCO's initial ideas with respect

to the scope, which was ultimately expanded by Torrey Pines, and stated
,

that the scope reflected in the viewgraph "was the most comprehensive

program he had ever seen developed for construction verification."

Novarro, LILCO Ex. 58, at 120.

K-1203. The County believes that the scope of Torrey Pines' inspec-

tion was improperly limited in important areas and was influenced from

the outset by LILCO and therefore that Torrey Pines did not provide an

adequate review of the Shoreham construction process. Hubbard and

Samaniego, ff. Tr. 19,068, at 7.

K-1204. LILCO did not inform Torrey Pines that the construction of

large-bore pipe supports was incomplete. LILCO Ex. 57, at 99. As a result,

the County witnesses believe that Torrey Pines' assessment of the large-

bore supports was conducted against a changing construction baseline.

Also, the County's witnesses believe that the ongoing construction and

QA/QC activities prevented Torrey Pines from verifying that the supports

_ _. _ __ _ _ ____-



-1343-

werc constructed in accordance with design requirements. Hubbard and

Samaniego, ff. Tr. 19,068, at 11.

K-1205. Mr. Johnson explained that Torrey Pines' approach to the

project focuses on the construction control process (i.e., primarily the

QA program requirements) at Shoreham. By reviewing the construction con-

trol process, Torrey Pines sought to determine whether LILCO had effec-

tively implemented the requirements of the QA program in the construction

phase. Thereafter, hardware was inspected in order to verify that the

process did, in fact, produce hardware that complied with design require-

ments. Based on this inspection of some of the plant's hardware, Torrey

Pines made judgments regarding the adequacy of all the plant's hardware

produced by the construction control process. LILCO Ex. 57, at 49-50,

76-77. According to Mr. Johnson, this " process-oriented" approach

differed from the approach to the project proposed by LILCO. Basically,

however, the two approaches differed only by Torrey Pines' addition of

Tasks A and B and by its expansion of the scope and level of detail of

some of Task C. LILCO Ex. 57, at 78, 86-87, 92.

'

d. Torrey Pines Methodology

i

K-1206. Torrey Pines adapted for use'at Shoreham the methodology

that it had developed for the San Onofre seismic design review. Johnson,
s

,

LILCO Ex. 57, at 12. The program at Shoreham was structured to determine
i

whether the construction process converted the specified design require-
j

ments into sound plant systems. Torrey Pines reviewed the procedures
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used in the construction process to determine if the framework of con-

trols within which construction was to occur was adeqeate. A selection

of specific hardware was physically inspected to determine if the process

was being properly implemented. Johnson, LILC0 Ex. 56, Attachment 2,

at 2-1.

K-1207. The independent verification was organized around six

discrete " tasks." Task A involved a 100 percent review of the construc-
I

tion control process. In Task B, Torrey Pines reviewed the quality

assurance documentation generated pursuant to the procedures covered

under Task A with respect to a number of components selected from the
'

structures, systems and components that were physically inspected under

the next task. Task C was the physical walkdown of the plant. Task D

involved actual testing of large-bore pipe welds and the primary contain-

ment concrete strength, as well as witnessing the pressure test of the
<

primary containment. Under Task E, Torrey Pines reviewed Certified

Material Test Reports and the results of preoperational tests performed
|

| by LILCO. Task F involved the processing of the data collected pursuant

i to Tasks A through E. See Johnson, LILCO Ex. 56, Attachment 2, at 2-2

to -4.

| 1). Task A - Construction Control Program

| K-1208. The purpose of Task-A was to assess the adequacy of the

i management systems and procedures intended to assure that the plant was
|

| built as designed (i.e., the Quality Assurance Program for construction).
j

i

l

i
t.
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Johnson, LILCO Ex. 56, at 9. Torrey Pines accomplished this purpose by:

(a). Identifying the time period over which safety-related

construction activities took place;

(D). Identifying current LILCO and Stone & Webster construction

quality assurance manuals and procedures;

(c). Identifying quality assurance commitments from the FSAR;

(d). Evaluating compliance of these procedures with the FSAR

requirements;

: -

(e). Identifying the quality assurance commitments from the

Preliminary Safety Analysis Report (PSAR); and

|

(f). Evaluating a selection of earlier revisions of manuals and

procedures for compliance with the PSAR requirements. Id. at

9-10.;

|

| K-1209. Torrey Pines reviewed 606 quality assurance procedures and

t manuals, 586 of which were current. Tr. 17,956-57, 17,984 (Johnson).
|

Although Torrey Pines' review of a particular current procedure would

not reveal the content of all prior revisions (Tr. 17,966 (Johnson)),

revisions tend to be minor in nature. Tr. 17,969-70 (Novarro); Tr. 17,974

L (Johnson). Moreover, if a revision was so significant that construction

. - - - - . .
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performed under its predecessor might in some fashion have been incorrect

or inappropriate, there would have been a reinspection and, if necessary,

a rework. Tr. 17,969, 17,975 (Novarro). Finally, Mr. Johnson testified

that, based upon his many years of experience, the current "prograrr. is

more stringent than the previous program simply because procedures and

manuals never get simpler," so that if construction performed over many

years satisfies the requirements of the current program, one can be confi-

dent that it complied with the program in effect at any particular time

of construction. Tr. 18,898-99, 18,983 (Johnson).

K-1210. Only the review of the current construction control process

was a 100 percent inspection. The 20 previous revisions represented a

selection from the years 1972 to 1976. These revisions were selected by

Torrey Pines based upon its judgment of the most significant procedures

for this time period. Tr. 17,982-83 (Johnson).

K-1211. Torrey Pines reviewed the quality assuance procedures and

manuals against S 17.1(a) of the FSAR with regard to LILCO procedures,

and 6 17.1(b) with regard to Stone & Webster procedures. These sections

of the FSAR include the ANSI standards referred to in the NRC regulatory

guides, the requirements of which are incorporated by the FSAR. Torrey

Pines also reviewed the construction control process against the

requirements of 10 C.F.R. Part 50, Appendix B. Tr. 17,985-88 (Johnson,

Novarro); Tr. 18,082, 18,898 (Johnson).

e
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I

K-1212. Torrey Pines reviewed only the LILCO and Stone & Webster

Quality Assurance Program. Although Task A did not involve an evaluation

of, for example, the Courter program, the LILCO and Stone & Webster

program provided the framework within which other contractors' quality

assurance programs operated. Novarro, LILCO Ex. 58, at 131-32, 135-37.

As explained by Mr. Johnson:

Stone & Webster's QA manual is the prime controlling
function on subcontractors, and that manual does
specify that subcontractors will have an acceptable
QA program and what the acceptance requirements for
that program are.

Johnson, LILCO Ex. 57, at 231. Moreover, Torrey Pines reviewed the work

product of Courter, Reactor Controls and General Electric, as well as

other contractors at Shoreham. This review included inspection of

documents used by those contractors in constructing the plant as weil as

retesting a number of Courter welds. Novarro, LILCO Ex. 58, at 183-84;

Johnson, LILCO Ex. 57, at 206-07, 231-35.

K-1213. The record reflects that while some of the contractors had

their own quality assurance programs (e.g., Courter and Reactor Controls),

Tr. 17,933 (Novarro), neither Comstock Jackson nor Dravo had separate pro-

grams, using instead Stone & Webster's program (Tr. 17,931-32 (Novarro)).

Torrey Pines was nonetheless able to judge the adequacy of the entire

construction control program because, as explained by Mr. Johnson:

|
|

!
_ _
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Part of the required Stone & Webster quality
assurance program, which is tied to the Long Island
Lighting Quality Assurance Program, is that the
quality assurance provisions be imposed on
subcontractors where that is appropriate.

There are also provisions in the QA Manual and the
procedures for auditing the performance of the sub-
contractors and for reviewing their QA programs. For

4

that reason, we believe that we have reviewed the
total construction control program activity by looking
only to the Stone & Webster level of the manuals and |

procedures, because those manuals and procedures
control activities on the rest of the construction.

Tr. 17,951 (Johnson).

K-1214. Because Torrey Pines recognized at least the possibility

that subcontractors could have ignored the quality assurance requirements

of the LILCO and Stone & Webster program, the metnodology of the verifi-

cation included a review of both the implementation of the construction

control process and inspection of installed hardware. Tr. 17,952-54

(Johnson). By reviewing the actual implementation in this fashion, which

afforded evidence that the various contractors were in fact complying

with quality assurance procedures, the approach adopted by Torrey Pines

afforded it adequate evidence on which to base a conclusion regarding

the overall adherence to the quality assurance framework for the construc-

tion of Shoreham. Tr. 18,895-96, 18,902 (Johnson).

2). Task B - Construction Program Implementation Review

K-1215. The purpose of this task was to ascertain if LILCO had

properly implemented the quality assurance controls scrutinized by Torrey



-1349-

Pines in Task A. Task B was accomplished by preparing a procedure and
i

checklist to perform the review, identifying the records to be reviewed,

and evaluating these records for compliance with the quality assurance

requirements identified in Task A. Johnson, LILCO Ex. 56, at 10;

Tr. 18,017 (Johnson).

I

K-1216. Torrey Pines selected 45 safety-related components from

among the structures, systems and components that had been selected for

actual physical inspection pursuant to the Task C walkdown effort. The

records and documents associated with these 45 components were reviewed

from procurement through installation. Johnson, LILCO Ex. 56, at 10;

Tr. 18,008-09, 18,024-25 (Novarro). As indicated in Table 3.2-1 from the

Torrey Pines Final Report, the documents reviewed under Task B were from

a broad array of categories, including procurement, inspection, personnel

qualification, equipment calibration and nonconformance reports. Johnson,

LILCO Ex. 56, Attachment 4, at 3-5 to -6.

K-1217. Torrey Pines selected the 45 components based upon its

engineering judgment. Torrey Pines chose 45 of the more significant items

from the larcer set selected for inspection in Task C. with an emphasis

on selecting items that would cover the full range of construction activity

at Shoreham. These criteria provided Torrey Pines with a broad base of

documentation upon which to base its overall conclusions. Tr. 18,009,
i

18,049, 18,066-67, 18,069 (Johnson).

|
|

!
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K-1218. Torrey Pines reviewed 1,150 documents and records, which

included approximately 31,000 particulars, any one of which could have

resulted in a discrepancy report, leading possibly to a finding.

Tr. 18,026-28 (Johnson). Torrey Pines evaluated this material in light

of both the requirements identified in Task A and those contained in 17

of the 18 criteria of 10 C.F.R. Part 50, Appendix B. Tr. 18,010, 18,051

(Johnson). In addition, Torrey Pines reviewed 34 audits selected from

the year 1977, during which time there was maximum construction activity

at Shoreham. Tr. 18,040 (Johnson).

K-1219. Based upon this review, Torrey Pines concluded that the

construction procedures and controls identified in Task A were effec-

tively implemented by LILCO. Because procedures always become more

stringent when they change, Torrey Pines had confidence that, based upon

their review of the documents and records in Task B, the construction

control program had been effectively implemented. Tr. 18,045-48

(Johnson).

3). Task C - Physical Inspection, Walkdown

K-1220. The purpose of Task C was to verify, through an actual

physical inspection, that the plant was built in accordance with the

design documents. Torrey Pines accomplished this task by:

(a). Preparing procedures and checklists to perform the walkdown;
,

_ _ _ _ _ _ _ _ _ _ _ _ _ -
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(b). Defining criteria and selecting systems and components to oe |
inspected;

(c). Obtaining design documentation related to the selected items
)and preparing walkdown packages with specific requirements that '

I

were to be inspected; |

(d). Performing the physical inspection; and

(e). Preparing required reports on observed differences between the

installed hardware and the design requirements.

Johnson, LILCO Ex. 56, at 11.

K-1221. Except with respect to the large-bore pipe supports, Torrey

Pines exercised its engineering judgment in selecting the structures,

systems and components that were inspected in this task. The selection

process was designed to yield a broad sample consisting of: (1) safety-

related mechanical and electrical equipment, piping and structures; (2) a

range of hardware complexity; (3) a range of equipment types; and

(4) structures, systems and components originating with various design

organizations. Experienced senior level engineers in the mechanical,

electrical and piping disciplines made the selections. They prepared an

initial matrix listing the selected compo:1ents against the selection cri-

teria. After comparing the lists against one another between systems,j

! they eliminated any duplication. As noted above, in addition to the broad

|

1

-,
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array of structures, systems and components selected by Torrey Pines,

2,640 large-bore pipe supports were included within this task at LILCO's

request to verify that the location, type and orientation of the pipe

supports were correct. Johnson, LILCO Ex. 56, at 12-13; Tr. 18,065-66

(Johnson).

K-1222. The walkdown was further divided into three levels of

increasing detail. In the system-level walkdowns, Torrey Pines

inspected 1,088 pipelines, 1,458 mechanical components, and 531 elec-

trical items. Through all three levels of the walkdown, Torrey Pines

inspected approximately 102,000 separate particulars on over 6,000

different pieces of equipment and structures. Over 21,000 manhours

were expended on Task C. Johnson, LILCO Ex. 56, at 12-13, Attachment 2,

at 3-4; see also Tr. 18,106, 18,110 (Johnson).

K-1223. The division of effort under Task C was approximately equally

divided among the mechanical, electrical and piping inspections.

Tr. 18,173-75 (Johnson). Although the actual number of. electrical items

inspected was lower than for the mechanical and piping components, the

distribution of Torrey Pines' walkdown effort was appropriate.

Tr. 18,913-15 (Johnson). The walkdown teams consisted of two or three

Torrey Pines personnel, at least one of whom generally was an engineer.

Johnson, LILCO Ex. 57, at 130-31.

. .. - - . _ _ _ _ - _ _ -- - - - - - - - - - - - - _ _ - - - _ - - - - -
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4). Task D - Physical Inspections, Tests

K-1224. While Task C involved visual inspections, Task D focused on

testing. Torrey Pines visually examined and tested ultrasonically

large-bore pipe welds (subtask D1) as well as the primary containment
|

concrete strength (subtask 02). In addition, Torrey Pines personnel i

l

observed the pressure test of the primary containment (subtask D3).

Johnson, LILCO Ex. 56, at 14; Tr. 18,227 (Johnson).
.

K-1225. Torrey Pines accomplished subtask D1 by: i

(a). Preparing a procedure and checklist to perform the inspection;

(b). Obtaining and reviewing relevant Shoreham preservice

inspection (PSI) procedures;

(c). Selecting 75 welds for reinspection;

(d). Performing ultrasonic and visual inspection of these welds;

(e). Evaluating results of the inspection for compliance with

acceptance criteria; and

(f). Reviewing and comparing the original PSI inspection data

against the data yielded in the Torrey Pines inspection.

Johnson, LILCO Ex. 56, at 14-15.

|

|

k .:
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This subtask involved an assessment of both the end product as well as

the process that produced it so as to provide a basis for judging whether

the construction control system had produced proper hardware. Tr. 18,226

(Johnson). The inspections were performed by level 3 qualified inspectors

in the ultrasonic discipline, who were familiar with acceptable levels of

correlation between ultrasonic test results. Tr. 18,229 (Johnson).

K-1226. In subtask D2, Torrey Pines used the Windsor probe technique

to test 35 of the 36 lifts in the primary containment to verify that the

primary containment concrete satisfied compressive strength specifications.

The only lift not tested was inaccessible. Johnson, LILCO Ex. 56, at 15.

In subtask D3, Torrey Pines personnel observed the primary containment

structural acceptance test and verified that the test was conducted in

accordance with the applicable procedure and specifications. Id.

5). Task E - Construction Document Review

| K-1227. This task was a two fold effort involving a review of

I construction documents. In subtask El, Torrey Pines selected, based on

its engineering judgment, a sample of over 1,600 Certified Material Test

Reports for comparison with the ASME Code requirements. Johnson, LILCO

Ex. 56, at 15-16; Tr. 18,237-38 (Johnson). In subtask E2, Torrey Pines

reviewed all 53 of the LILCO preoperational test packages that had been
[
,

f completed and accepted as of August 1983. These packages were reviewed
r

| to confirm that the test data complied with the acceptance

requirements. Johnson, LILCO Ex. 56, at 16.

, _ _ - _ -
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6). Task F - Potential Finding Processing

K-1228. Under Task F, Torrey Pines processed the results of the
1inspection efforts undertaken in Tasks A through E. Torrey Pines estab- :

lished detailed procedures for processing identified discrepancies (any

difference between ar. observed condition and a required condition) and

for determining their potential saft ty impact. Under these procedures,

Torrey Pines recorded all perceived discrepancies on Discrepancy Reports

(DRs). Discrepancies determined to have possible safety impact were re-

corded on Potential Finding Reports (PFRs). Johnson, LILCO Ex. 56, at

17, Attachment 2, at 4-1; LILCO Ex. 59, Vol. II, at 1-9 to -13. A total

of 371 DRs were prepared, divided among the various tasks as follows:

Task A--0, Task B--25, Task C--298, subtask D1--0, subtask D2--0, subtask

D3--1, subtask El--12, and subtask E2--35. Tr. 18,903 (Johnson).

K-1229. All DRs were then reviewed for accuracy, during which process

approximately 100 were invalidated. This initial invalidation process

did not attempt to assess the potential safety significance of the DRs.

Johnson, LILCO Ex. 56, Attachment 2, at 4-1 to -2; Johnson, LILC0

Ex. 57, at 174-75; Tr. 17,675-76, 18,259 (Johnson); Tr. 18,918-19

(Novarro).

K-1230. Those DRs initially determined to be valid were then sen-

_
sidered in light of their potential safety significance. Those presenting

| any possible safety concern resulted in the generation of a Potential

|

L
,

|

l
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Finding Report (PFR). This process yielded 120 PFRs. Johnson, LILC0
,

Ex. 57, Attachment 2, at 4-1 to -2; Tr. 17,676 (Johnson).

J

K-1231. Further programmatic review of the 120 PFRs was conducted in

the following manner:

l A Potential Finding was classifed as invalid if. . .
the initiator and the task leader agreed that the
Potential Finding was not a potential safety concern
or that the basis was inaccurate or incomplete.

;

Potential Findings were submitted for Findings
Review Committee review when either the initiator or
the task leader (or both) were convinced of the
validity of the Potential Finding.

.

The review procedure contained criteria for
classifying a valid Potential Finding as either a
Finding or an Observation. If a Potential Finding

was a deviation that could result in a substantial
safety hazard, or if there was an indication of a
repetitive or generic deviation that could create a
substantial safety hazard, the Potential Finding was
classified as a Finding. Potential Findings that
were valid, but that did not satisfy the above
criteria for a Finding, were classified as
Observations.

LILC0 Ex. 59, Vol. II, at 1-11 to -13. This process yielded 69 invalid
.

PFRs and 51 valid PFRs. Of the 51 valid PFRs, the Findings Review

Committee classified 32 as Observations and 19 Findings. Johnson, LILCO

Ex. 56, Attachment 2, at 4-2.

K-1232. Torrey Pines utilized the following five criteria in

classifying PFRs:

_ _ _ _ __ . _ _ . _ _ . _ _ _ _ _ _ . _ _ . . _ _ . _ _ _ _ __



= - .

-1357-

(a). Whether the discrepant condition is a valid deviation in

safety-related equipment that could lead to a safety concern

in the plant;

(b). Whether the discrepant condition is a singular procedural

error that could relate to a significant concern in the plant;
,

t

(c). Whether the discrepant condition related to discrepancies of a

procedural nature that, by themselves, did not have any safety

significiance, but when taken together as a whole could lead

to a safety concern in the plant;

(d). Whether the discrepant condition was of a type that would

suggest that there might be numerous similar discrepancies

in the plant that might lead to a safety concern; and

(e). Whether the discrepant condition related to unacceptable

methods or arrors in specifications that were observed on a

repetitive basis that, by themselves, did not have a signi-

ficant effect, but when taken together might raise a signifi-

'

cant concern. Tr. 18,273-74 (Johnson). Under this approach,

the initiator focused on the first two criteria and the task

leader assessed the applicability of the last three criteria.

! Tr. 18,276 (Johnson).

|

|

:

--_ ._. -. - - .-
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K-1233. The Findings Review Committee was a group of senior level

GA Technologies personnel in San Diego that reviewed information provided

on PFRs for accuracy of definition, validity of the concern documented,

and classification of the potential finding as either a Finding or an

Observation. The committee had no contact with LILCO and was the final

arbiter with respect to classification of PFRs. Johnson, LILCO Ex. 56,

at 19; Tr. 18,278, 18,287 (Johnson). The Findings Review Committee fol-

lowed a very conservative approach in its evaluation of PFRs. Johnson,

LILCO Ex. 56, at 19; Tr. 18,749, 18,764 (Johnson).

K-1234. Although LILCO was afforded an opportunity to provide

information with respect to the validity of PFRs, Torrey Pines took

precautions to ensure that LILCO would not learn that a particular

condition was under consideration as a discrepancy. Thus, although the

record reflects that a number of conditions that generated DRs were in

fact corrected prior to completion of their evaluation, these occasions

resulted from the normal progress of construction, which was still

ongoing, rather than from LILCO learning about such discrepant conditions

from Torrey Pines. For example,.Torrey Pines expressly instructed its

personnel involved in the inspection not to discuss the content of DRs.

Johnson, ff. Tr. 18,313, at 7-8; Tr. 18,384-85, 18,549-50 (Johnson).

7). Task G - Administrative and Reporting

K-1235. In its prefiled testimony, the County criticized Torrey

Pines for its decision to rely upon engineering iudgment rather than

_ _ _ _ _ _ _ _ _ -
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|

}
_

statistical methodology in the selection of structures, systems and com-

ponents that were inspected during the independent verification. See

generally Hubbard and Samaniego, ff. Tr. 19,068, at 4-5, 27-30.,

i

| K-1236. The record establishes that Torrey Pines, both on its own
,

and at the request of LILCO, expressly consider *ed and rejected the appli-

cability of statistical methodology in its independent verification of

; Shoreham. This decision was based not only on Torrey Pines' experience

in its San Onofre and Palo Verde verifications (Johnson, LILCO Ex. 57, at

j- 134, 137), but also upon Torrey Pines' engineering judgment that for a
!

number of reasons it would have been inappropriate to utilize statistical

sampling methodology. As Mr. Johnson testified, GA Technologies, which

employs professional statisticians, has evaluated the applicability and
i

cost effectiveness of applying statistical methods to an independent con-

j struction verification'of a nuclear power plant and been unable to identify

; a cost effective way of doing su. The statisticians within GA Technologies

whom Mr. Johnson consulted were both familiar with the general field of-

statistics and were involved in probabilistic risk assessments. Id. at
,

224. There are no accepted methods or accepted ground rules upon which +

; to apply statistical methodology in this context. Id. at 198-99, 206,
i
'

220-222. The difficulties lie in th( identification of homogeneous popu-

lations, the identification of what will be considered a failure, and.the
-

,

identification of what will be considered acceptable reliability and an

acceptable confidence level. Id. at 220-23.

,

-

L

l

- -, . . - --- , - . - . , .
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K-1237. As Mr. Johnson explained, there has been no application of

statistical methodology to a problem as diverse and complex as the verifi-

cation of construction of a nuclear power station. Johnson, LILCO Ex. 57,

at 226-27; see also Tr. 18,076-79, 18,907-08 (Johnson). Even the County's

statistician, Dr. Samaniego, apparently conceded that the usefulness of

statistical sampling methodology decreases in proportion to a reduction

of the size of the population that one is sampling, although he nonethe-

less thought the difficulty of limited homogeneity among components in a

nuclear power plant could be resolved by a process of stratification.

Tr. 19,120-21 (Samaniego); Hubbard and Samaniego, Sr Ex. 112, at 30.

I

K-1238. The general applicability of statistical methodology to
|

quality assurance auditing, 10 C.F.R. Part 50, Appendix B, does not require !

the use of statistical sampling methodology. Tr. 15,996, 19,132 (Hubbard).

Moreover, it is not industry practice to utilize statistical methodology

in nuclear power plant quality assurance auditing program;. Alexander

et al., LILCO Ex. 21, at 46; Tr. 12,421 (Kelly).

K-1239. Dr. Samaniego, although well qualified as a statistician,

candidly acknowledged that he had no experience or expertise in the

nuclear power industry. Tr. 19,099 (Samaniego). Indeed, Dr. Samaniego's

' deposition confirms that:

(a). He has no general knowledge of nuclear power plants generally

or Shoreham in particular;

-_ - - _ _ - - . _ _ - _ - _ - _ _ _ _ _ _ _ _ _ _ _
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I

(b). He had never studied, reviewed, designed, attempted to design,

or had any personal experience with a statistically based

methodology for measuring or verifying the effectiveness of a

quality assurance program or the adequacy of the construction

process for a nuclear power station; and

(c). He does not know whether anyone else has developed or

j implemented a methodology for measuring or verifying the

effectiveness of the quality assurance program or the adequacy

of the construction process for a nuclear power station using

statistical methodology. See, e a , Hubbard and Samaniego, SC

Ex. 112, at 8, 36-38, 39, 41-42, 45, 60, 63.

Dr. Samaniego's conclusion regarding the inadequacies of Torrey Pines'

methodology, as expressed in the County's prefiled testimony, was based

upon only slight familiarity with Torrey Pines' inspection of Shoreham

and its final report. Id. at 15, 20-23.

K-1240. Perhaps most indicative of Dr. Samaniego's readiness to;

|
| require the use of statistical methodology in areas in which he had no

practical experience is his testimony that, based on only his extremely

limited familiarity with Criterion XVIII of Appendix B, he interpreted

this criterion to require the use of statistical methods in quality

assurance auditing programs. See id. at 51-54; see also Tr. 19,134

(Samaniego).



-1362-

e. Preservation of Torrey Pines' Independence and
lack of Influence by LILCO or Contractors

K-1241. As noted above, Torrey Pines and its personnel came to the

Shoreham independent verification with both institutional and individual

independence from LILCO, its contractors, and the Shoreham project.

During the project, Torrey Pines was granted full and free access by

LILC0 to all areas of the plant. Moreover, LILCO neither influenced nor

attempted to influence in any way the conduct or conclusions of the ;

Torrey Pines inspection. LILC0 acted only in response to Torrey Pines'

requests for information. Johnson, LILCO Ex. 56, at 8-9, 27; Novarro,

ff. Tr. 17,588, at 20-21.

K-1242. Contacts between Torrey Pines personnel on the one hand and

LILCO and contractor personnel on the other was essentially limited to

exchanges of information. As already noted, with the exception of the

large-bore pipe supports, the scope of the inspection was datermined by

Torrey Pines. Even though a meeting was held with LILCO to discuss

Torrey Pines' formal contract proposal, the project as outlined in this

proposal was not altered by LILCO. Johnson, LILC0 Ex. 57, at 66;

Novarro, LILC0 Ex. 58 at 126, 137, 144. Indeed, when LILCO sent Torrey

Pines its standard purchase order contract, Torrey Pines insisted upon

the removal of language that gave LILCO the right to approve work

carried out by a contractor. Novarro, LILCO Ex. 58, at 163-64; Johnson,

LILCO Ex. 57, at 59, 69-70.
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K-1243. Other than requesting that Torrey Pines complete its

verification in time for then anticipated fuel load in September 1982,
j
,

LILCO imposed no other scheduling restrictions on Torrey Pines, nor were
'

any imposed by Stone & Webster, General Electric, or any other subcontrac-

tors. Johnson, LILCO Ex. 57, at 158-59. When it became apparent that

Torrey Pines could not finish by the original target date of September 30,

1982, Torrey Pines did not reduce or eliminate any portions of its planned

inspection activities to meet any deadline. Id. at 210; Novarro, LILCO

Ex. 58, at 64-68, 177-78. Similarly, neither LILCO nor any of the contrac-

tors imposed any restrictions on Torrey Pines' allocation of resources

during the conduct of the independent verification. Johnson, LILC0 Ex. 57,

at 162-63. Finally, Torrey Pines alone prepared its procedures and estab-

lished and impimented its own acceptance criteria, free from ar.y influence

from LILCO or any contractors. Id. at 163-66.

K-1244. Torrey Pines did not provide LILC0 with drafts of its final

report, any status reports, any Discrepancy Reports, Potential Finding

i Reports, Findings or Observations. Nor was LILCO afforded any opportunity
|

to review and comment on any drafts of the initial Torrey Pines proposal

or the Torrey Pines program plan. Novarro, LILCO Ex. 58, at 57, 58,
,

|

| 174-76; Johnson, LILCO Ex. 57, at 119, 178-79. LILC0 was afforded only
!

an opportunity to provide information to Torrey Pines in order to assist

.Torrey Pines in its evaluation of the factual accuracy of the data derived

from the various tasks. Johnson, LILCO Ex. 57, at 167-71. The Torrey

Pines inspectors were required to record what they observed and to compare

that with the design requirement, and there was no evidence that LILCO or

-
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Stone & Webster personnel influenced any of the Torrey Pines inspectors

not to file a Discrepancy Report. Id. at 173-74; see also id. at 176-77;

Tr. 17,646-47, 17,663-64 (Johnson). Only Torrey Pines determined whether

to validate DRs and PFRs. The classification of Findings and Observations

similarly was undertaken only by Torrey Pines, free from influence or

interference by LILCO or its contractors. Tr. 18,891-93 (Johnson); Hubbard

and Samaniego, SC Ex. 112, at 151.

K-1245. Although there were weekly meetings between Mr. Johnson of

Torrey Pines and Mr. Novarro representing LILCO (and a representative

of Stone & Webster), the content of these meetings was limited to status

briefings by Mr. Johnson and transmission by him to Mr. Novarro of com-

pleted Discrepancy Reports. Any discussions with respect to discrepancies

was limited to requests by Torrey Pines for additional information or

documentation. Torrey Pines intentionally avoided discussing the substance

of ors, PFRs, Observations and Findings during such meetings. Johnson,

LILCO Ex. 57, at 121-24; Novarro, LILCO Ex. 58, at 20, 62-63.

K-1246. During and soon after the completion of the independent

verification, there were two marketing contacts between LILCO and Torrey

Pines. The first of these occurred in June 1982, at which time

Mr. Novarro expressly told Torrey Pines that no additional work could

be contracted for until the independent verification effort had been

concluded. The second contact occurred after the issuance of the Final

Report and did not result in any new business for Torrey Pines. Neither

of the contacts were in any way related to the scope of or the information

.. _____ _ _ _ __ _ __ ____ _ __ _ __ _____ _ _ _ __ _ _ _ _ _ _ _ - _ - -
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generated by the construction verification, nor did they involve Torrey

Pines personnel involved in the verification study. Johnson, LILCO Ex. 57,

at 146-48; Tr. 17,650-56 (Johnson, Novarro); Tr. 18,889-91, 18,942 (Johnson).

f. Results of the Verification and lorrey Pines' Conclusions

K-1247. The independent verification consumed over 33,000 manhours,
1

during which approximately 150,000 particulars were inspected, any one !

of which held the potential to become a Finding. Tr. 18,027-28, 18,182

(Johnson). In reviewing this documentation and hardware, walkdown teams

and investigators were instructed by Torrey Pines to identify and

document perceived differences between observed and required conditions.

The Discrepancy Report (DR) form was used to document such differences

between what was being reviewed and what was required. Altogether, 371

DRs were filed by the walkdown teams and document investigators. LILCO

Ex. 59, Volume II, at 1-7; LILCO Ex. 56, Attachment 2, at 4-2.

,

.

K-1248. All DRs were reviewed and evaluated for validity (i.e., to

assess whether there was an actual difference between the observed and
!

required conditions). Those DRs determined to be valid were then further

evaluated and if a potential for safety significance was identified, a

! Potential Finding Report ("PFR") was prepared. Of the 371 DRs generated,

103 were judged by Torrey Pines to be invalid. From the remaining 268

valid DRs, 120 PFRs were prepared. LILCO Ex. 59, Volume II, at 1-7, 1-9;

~

j LILCO Ex. 56, Attachment 2, at 4-2.

i

n ,
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K-1249. PFRs were reviewed by Torrey Pines and then by the original

design organizations (LILCO, SWEC or GE). PFRs were classified as

invalid if, after the above-described review, the PFR's initiator and

the task leader agreed that the Potential Finding was not a potential

safety consern or that the basis for the Potential Finding was inaccurate

or incomplete. Valid Potential Findings were classified as either

Findings or Observations. If a Potential Finding was a discrepancy that

could result in a substantial safety hazard or if there was an indication

of a repetitive or generic deviation that could create a substantial

safety hazard, the Potential Finding was classified as a Finding.

Potential Findings that were valid, but that did not satisfy these

criteria, were classified as Observations. LILCO Ex. 59, Volume II, at

1-11, 1-13. Of the total of 120 PFRs generated, 69 were judged invalid

by Torrey Pines. Of the remaining 51 PFRs, Torrey Pines classified 32
.

as Observations and 19 as Findings. LILC0 Ex. 56, Attachment 2, at 4-2.'

Of the 19 Findings, 13 were characterized as documentation deviationsi

that would probably require only amending the pertinent documentation,
I
|

while six were hardware deviations that would probably require actual
1

physical modifications. Johnson, LILCO Ex. 56, at 22. In Mr. Johnson's

opinion, "the risk.of significant safety degradation was quite remote for

any of the Findings." Id. at 19. Similarly, Mr. Novarro testified that
;

,

none of these Findings posed safety concerns. Novarro, ff. Tr. 17,588,

!
at 11-19.

K-1250. All Potential Finding Reports issued by Torrey Pines were

reviewed by LILCO and contractor personnel. In addition, those
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discrepancies identified by Torrey Pines but not converted into PFRs were

separately reviewed by LILC0 and contractor personnel. No items of sub-

stantial safety significance were identified in these reviews. Indeed,

LILCO and contractor personnel have not deemed it necessary to implement

any hardware modifications as a result of the potential findings and

discrepancies. Novarro, f f. Tr. 17,588, at 20.

K-1251. In its evaluation of the discrepar.c conditions discovered

in the inspection, Torrey Pines considered whether trends existed and

concluded that no significant trends were present. Johnson, LILC0 Ex. 56,

at 22; Tr. 18,250, 18,412-14 (Johnson).

K-1252. Torrey Pines concluded as follows with respect to the Quality

Assurance Program:

The small number of discrepancies identified, the very
small number of potential safety concerns identified, the
lack of trends in the discrepancies or safety-related
concerns, and the availability of QA documentation on the
construction activity from the beginning of the project
demonstrat[e] that the QA program has been effectively
applied over the duration of the project and that the
resultant safety-related plant hardware meets construction
requirements of the design documents.

Based on the data reviewed during this independent
construction verification effort, the QA program for
construction of safety-related equipment at the Shoreham
Nuclear Power Station is judged satisfactory.

Johnson, LILC0 Ex. 56, Attachment 2, at 5-1 to -3.

i
I

,
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K-1253. Torrey Pines reaches the following additional conclusions

with respect to the adequacy of the Shoreham's construction:

(1) LILCO and SWEC each have, and have had, construc-
tion control procedures in place during the con-
struction activity. The procedures were reviewed
in detail and were judged adequate to provide a
reasonable and required QA program for the con-
struction. It is concluded that the procedures
in effect for the entire life of the construc-
tion activity are adequate and can be reasonably
expected to produce adequate nuclear safety-
related systems and hardware.

(2) The review of implementation of the construction
control system indicated that the system was
effectively implemented over the duration of
the construction activity.

(3) Results of the extensive inspections performed
on actual plant hardware as well as review of
large-bore ASME Code piping material certifi-
cations and available preoperational test
results on plant systems indicate that the
implementation of the construction control
program has resulted in adequate construction
of nuclear safety systems and components in the
Shoreham plar.t.

....

Since an adequate construction-system existed,
since the system was implemented, and since it
will result in satisfactory construction of all
nuclear safety-related features inspected when
planned actions are completed, the construction
of the Shoreham Nuclear Power Station is judged
to meet the construction requirements of the
design documents obtained from LILCO.

Johnson, LILCO Ex. 56, at 5-2 to 5-3.

|
! K-1254. The " cornerstone" of the Torrey Pines' independent verifi-

cation was its focus on the construction control process at Shoreham.

i
l-

- _ _ _ _ _ _ . _ _ _ _ . _ . _ _ _ _ _ . _ _ _ . _ _ _ . _ _ _ _ _ _ _
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Based upon its conclusions that the process was appropriate and that it =A
-

actually functioned, Torry Pine believes its conclusions are applicable
i],

to the entire construction of safety-related structures, systems and com-

ponents at Shoreham. Tr. 18,221-12 (Johnson); see also Johnson, LILCO -

-

r-

Ex. 56, at 26. In Torrey Pines' judgment the significance of the Find- -

tings was "rather small," both quantitatively and qualitatively.
g_

Tr. 18,216-17, 18,249 (Johnson); see also Tr. 18,904-06, 18,920-21, 18,923, 1
2-

18,936 (Johnson) (issuance of Findings does not mean failure by LILC0 to
_

comply with Appendix B). ~

-
-

5#

55
K-1255. In response to the Findings, LILC0 developed specific -['

Corrective Action Plans (CAPS) that will be implemented prior to fuel 7"

load and that will resolve the discrepant conditions underlying each of

the Findings. Novarro, ff. Tr. 17,588, at 7-11; Johnson, LILC0 Ex. 56,

at 23. r-
T
.s
--

K-1256. In developing the CAPS, LILCO e/aluated and considered the --

causes underlying each of the Findings. Tr. 18,727-28 (Novarro); see

y
also Tr. 18,731 (Johnson). Moreover, Mr. Johnson testified that in at

.

Torrey Pines' review of the CAPS, he believed that the cause of the ji

underlying discrepant conditions was reasonably specified. Mr. Johnson
u

further believed that the human errors suggested by the Finuings were $2

isolated and not indicative of a systematic problem. Tr. 18,885-86 3

~

(Johnson). Finally, Mr. Johnson was satisfied that there had been ade- ~
-

quate management emphasis on quality assurance. Tr. 18,886-87 (Johnson). h[
m

_x_

2
:_

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - - . _ - _ _ - - _ - - - - - -
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f g. Staff Review of Torrey Pines Study
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~ K-1257. The NRC Staff did not submit testimony regarding the Torrey ?.r$ Ts.-
).5 . 7. ' . -

Pines Report or otherwise participate in the litigation of this Report -Q v. .. J
e y. . . r ,: .
n .. g.3 . ,
| since it viewed the Report as beyond the scope of the regulations for I:.y4.c-

.
.

. . .

b .x g
; ;g . fy- determining whether Shoreham should be licensed for operation. See Staff .i -

__

Ex. 11 (for identification). However, the Staff had no objection in its f '.3 Li. . - i -. , .s . -

.'T .~. '
: proposed findings to LILCO's proposed findings regarding the Torrey Pines . .

j. t s ,. . .

?. . . .
.,,. . . .

' f '. q..i 1itigation. .j::.

' u
9 : - .g,.y .

.? . " ,
:.3
., : - A,, ! . '.
"' K-1258. The NRC was not surprised by the Torrey Pines findings p ,_$.e-

- y.

::.t- : .-.

{. because the NRC resident inspector had participated in walkdowns,during ft ., [
Mpm

.n the CAT inspection and found, as did Torrey Pines, close conformance V|
h . .: ..*,

between the detailed onsite design drawings and the as-built condition 5 .A
. .;/; | # 1 ' . ..J,
4

,

w|.
of the plant. Tr. 17,264-270 (Higgins). # ".Q.(2 .

h M . . . .-
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i" ASME - American Society of Mechanical Engineers .

34i.1 ?.c
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Z CABTRAP - Cable Tray Support Analysis Program '

..*
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.. s CAR - Corrective Action Report 1 ' .. ~ i'
~
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.

- p .1 A
,

n
3-9 D "'-4 CAT - NRC's Construction Assessment Team
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| .) CONQUIP - Conduit Qualification and Inspection Program My
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DC0 - Deficiency Correction Order

DR - Torrey Pines Technology Discrepancy Report

EA - Engineering Assurance

EAP - Engineering Assurance Procedure

E&DCR - Engineering and Design Coordination Report

EPRI - Electric Power Research Institute

FA - Field Audit

FQC - Field Quality Control

GE - General Electric Co.

I&E - NRC's Office of Inspection and Enforcement

INP0 - Institute of Nuclear Power Operations

ISEG - Independent Safety Engineering Group

LCVIP - NRC's Licensee Contractor & Vendor Inspection Frogram

LER - Licensee Event Report

LILCO - Long Island Lighting Co.

MWR - Maintenance Work Request

N&D - Nonconformance and Disposition Report

NEB 0 - GE's Nuclear Energy Business Operations Organization

HEP & QA0 - GE's Nuclear Energy Product and Quality Assurance Operation

NOMIS - Nuclear Operation and Maintenance Information Service

NOSD - Nuclear Operations Support Department

NPRDS - Nuclear Plant Reliability Data System

NRB - Nuclear Review Board

NRR - NRC's Office of Nuclear Reactor Regulation

NSAC - Nuclear Safety Analysis Center (of EPRI)
,

ODR - Operations Design Review

. . . . .. .. ..
.

.. _ _ _ _ _ _ _ _ _ - _ -
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OQA - Operating Quality Assurance

PFR.- Torrey Pines Technology Potential Finding Report

-QA - Quality Assurance

QAB - NRC's Quality Assurance Branch

QACA - Quality Assurance Cost and Auditing Division

QC - Quality Control

RAT - NRC's Readiness Assessment Team

Region I - NRC's Regional Office, King of Prussia, Pa.

Region IV - NRC's Regional Office, Arlington, Texas

ROC - Review of Operations Committee

SALP - Systematic Assessment of Licensee Performance

SE0 - Site Engineering Office

SER - Significant Event Report

SPCR - Shoreham Plant Configuration Review Program
>

SWEC - Stone and Webster Engineering Corp.

UNICO - Unified Construction Organization

e

d

{

l

c_ <
- _ .
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IV. LOW-POWER OPERATING LICENSE

LILCO has filed a motion, pursuant to 10 C.F.R. S 50.57(c), request-

ing authorization "to load fuel into the Shoreham reactor and to operate

the facility at power levels not to exceed five percent of full power."

LILCO Motion (June 8, 1983), at 1.

All issues in this Partial Initial Decision have been decided in

LILCO's favor insofar as the requested low power operation is concerned.70

As a result of Intervenors' default, there are no emergency planning;

issues remaining in controversy before any Licensing Board which, pursu-;

; ant to 10 C.F.R. S 50.47(d), need be resolved prior to issuance of a

license authorizing fuel loading and low power operation up to five per-
;

cent of rated power.71 As noted in the introduction to this decision
o

70We have not found in LILCO's favor and have therefore retained jurisdic-,

tion over aspects of SC Contentions 11 (Passive Mechanical Valve Failure)
and 21 (Mark II Containment). However, the pendency of the remaining
portions of those issues do not affect the requested low power operation.

i 72This Licensing Board dismissed the remaining Section 50.47(d) " Phase I"
emergency planning contentions in a " Memorandum and Order Confirming.
Sanctions for Intervenors' Refusal to Comply with Order to Participate'-

| in Prehearing Examinations," LBP-83-115, 16 NRC (December 22, 1982).
! Recently, the separate Licensing Board convened to preside over emergency

planning matters has rejected the County's motion to revive litigation
of-emergency planning issues which are within the scope of Sec-
tion 50.47(d) (which section is limited to onsite emergency planning
with some related offsite elements). " Memorandum and Order Denying'

Suffolk County Motion for Leave to File Contentions Regarding Onsite
i Emergency. Planning" (August-5, 1983) (unpublished). Accordingly, the

NRC Staff is now the Commission entity responsible for finding that-,

LILCO has complied with all emergency planning requirements within
the scope of Section 50.47(d). That finding is a prerequisite to
issuance of a low power-license. (footnote continued)'

'
,
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(Section I), the emergency diesel generator contention pending for litiga-
ition before us must be resolved in LILCO's favor, at least as to its

identified aspects of concern for low power operation, as a prerequisite
,

to issuance of the requested low power license.

Issuance of a low power license may not be authorized at this time,

insofar as contested issues before Licensing Boards are concerned, due

to the pendency of the emergency diesel generator contention. (Any such

authorization by us would have been subject to the NRC Staff making

findings in LILCO's favor on all uncontested issues and on those aspects

of contested issues which we have left for Staff verification by this

decision, to the extent such issues are pertinent to issuance of the

requested low power license.) However, we believe it prudent and proper

to rule now on Suffolk County's legal objections to issuance of a

low power license as part of this appealable Partial Initial Decision.

This will permit uncertainty to be removed by us, and by any appellate

process invoked, over whether possible future resolution of low power

license aspects of the diesel generator issue in LILCO's favor would then

permit issuance of the requested low power license, insofar as contested
,

!

j issues are concerned.
,

1

|

|

| (footnote continued)
| As will be discussed in the text of this section, the Commission has
! affirmed in this proceeding that offsite emergency planning issues not

within the scope of Section 50.47(d) need not be resolved prior to,

'

issuance of- the requested low power license. Long Isl nd Lighting Co.
(Shoreham, Unit 1), CLI-83-17, 17 NRC (June 30, 1983). Such issues
are pending before the separate emergency planning Licensing Board and
must be resolved in LILCO's favor before a full power license may be
authorized by . hat Licensing Board.

,

,

_ --
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,

The remaining County objection to issuance of a low power license

still pertinent is its argument that under the National Environmental

Policy Act (NEPA), a supplemental Environmental Impact Statement (EIS)

(or at least an Environmental Impact Appraisal (EIA)) must be prepared,

prior to issuance of a low power license for Shoreham, to consider "the

alternative that the power plant would be licensed at low power, goi

critical, contaminate the facility, and then be abandoned without ever,

having generated [ commercial electrical] power." County Answer

(June 27, 1983), at 28. See generally County Answer, at 24-32.72

We agree generally with LILC0 (LILC0 Reply, July 18, 1983, at 10-20)

and the NRC Staff (Staff Response (to County Opposition), July 18, 1983,

at 4-6) that Commission precedent, including the Commission's ruling in
.

CLI-83-17, supra, mandate that we reject the County's argument. Accord-

ingly, we do so. However, we respectfully believe that the County,

supported by Federal court precedent, has raised arguments which are sub-

stantial in the circumstances of this proceeding and which do not appe'ar

to have been dealt with by the Commission and Appeal-Board precedent in

720n July 29, 1983, the County filed an unauthorized " Response to LILCO
and NRC Staff Arguments" regarding the NEPA question, accompanied by a
motion for leave to file that response. We have on at least one pre-
vious occasion noted that, absent exigent circumstances, which are not
apparent here, it is improper for the County to include its unauthor-
ized filing with the motion for leave to file it. Since we rule that
Commission precedent mandates rejection of the County's argument, LILCO
and the Staff are not prejudiced, at this tir.e, by our consideration of
the County's July 29, 1983 Response. If some of the points and author-
ities in the County Response which are also discussed by us become
pertinent on appeal, LILCO and the NRC Staff presumably will have the
opportunity before another tribunal to address them in response to any
appeal by the County.

-- - -
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the precise terms in which we perceive the argument. Accordingly, we

discuss the County's argument beyond the simple recitation of the appli-

cable contrary Commission precedent in the belief that the Appeal Board

may find our views useful should the County appeal our determination that
'

Commission precedent mandates our rejection of the County's argument.
e

i

In a recent decision, the Appeal Board rejected the identical legal

argument (advanced by the same law firm representing the County before

[ us) that NEPA and 10 C.F.R. 9 51.5(b)(3) and (c)(1) of the Commission's

regulations require that a supplemental EIS or, alternatively, an EIA,

be prepared prior to issuance of a low power license. Pacific Gas and,

:

j Electric Co. (Diablo Canyon, Units 1 and 2), ALAB-728, .17 NRC , ,
.

,

- slip op. et 21-24 (May 18, 1983). The Diablo Canyon Appeal Board

summarized the NEPA argument pressed before it as a claim that "such

! environmental analysis is crucial because the existing EIS for Diablo

Canyon does not address the costs and benefits of low power testing and,

:

the need to conduct such tests before receiving full power authoriza-

tion." Id. at , slip op. at 22.73
4

L.

73The Appeal Board easily rejected the claim that Section 51.5(b)(3) and.

.(c)(1) mandated the preparation of an'EIS or EIA for low power opera-,

; tion by pointing out that Section 51.5(b) and (c)(1) are phrased in
i nonmandatory language " depending upon the circumstances." The Appeal

-Board held that the existence of a final EIS for full power operationi-

presents circumstances which obviate the need for preparation of an EIS
or EIA for low power operation. Id. at , slip op. at 22-23.

~

,

'

" _c-,;- - .-. _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _
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The Appeal Board held:

Low power testing is a normal, necessary and expected step
in the life of every nuclear plant. This is true whether
such testing is planned under the authorization of a separate
fuel loading and low power testing license, as in the case of
Diablo Canyon, or scheduled as the first step toward opera-
tion under the authority of a full power licenre. Low power
testing, unlike full power operation, is not intended to pro-
duce electrical power, and it is not an alternative to full
power operation. The brief period of low power testing does
not involve any environmental impacts different from those
already evaluated in the EIS for full term, full power
operation. For these reasons, an adequate final.EIS for
Diablo Canyon necessarily includes the lesser impacts
attendant to low power testing and removes the need for a
separate. statement focusing on questions such as the costs
and benefits of low power testing (footnotes omitted).

Id. at , slip op. at 23-24.

As in the case of the Diablo Canyon facility, a final EIS analyzing

alternatives to and the environmental impacts and cost-benefit balance

of full power full term operation of Shoreham has been issued by the NRC
.

Staff. (NUREG-0285, October 1977). There were no contested environ-

mental issues which remained for evidentiary hearing in this case. In

the absence of any claims to the contrary by LILCO, and in the absence

of anything to the contrary disclosed by our brief perusal of the EIS,-

| we assume that as stated by the Staff, the Shoreham EIS, like the Diablo

Canyon EIS,'did not include environmental consideration of Icw power

operation under a separate license issued in advance of a full power

f license. Staff Response, at 5.

:

!

:
li

. - ,_ _. .- _ - _ - . - ___ _ . _ . - _ -_. . . _ . . - _ _ __ ~
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The County attempts to distinguish the decision in Diablo Canyon by

arguing that in the Shoreham proceeding it is " highly questionable" that

a full power license can ever be issued (due to the County's determina-

tion not to participate in offsite emergency planning). County Answer,

at 27. In Diablo Canyon, as here, there were offsite emergency planning

issues pending before the Licensing Board at the time it rejected the

NEPA argument and authorized issuance of a low power license. See

Diablo Canyon, supra at , slip op. at 5-6. However, all emergency

planning issues were ultimately resolved by the Licensing Board by

the time of issuance of ALAB-728. M. at , slip op. at 11.

In any event, the Appeal Board in Diablo Canyon provided not the

slightest indication that the likely outcome of issues still pending in

Diablo Canyon which are prarequisite to issuance of a full power

license, be they offsite emergency planning issues on appeal before it

or other' issues, is pertinent to its rejection of the argument that

issuance of a low power license requires a supplemental environmental

analysis focused on that action. Furthermore, we are in no position to

attempt to gauge the relative prospects of the future issuance of a

license permitting full power operation of Shoreham as compared to

Diablo Canyon.

More to the point, the Commission has directly rejected our

certified recommendation that a low power license not be issued for

: Shoreham so long as there is, at present, no reasonable assurance that
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emergency preparedness requirements for full power operation can and

will be met in the future. CLI-83-17, supra. The Commission held:

[I]t seems apparent that the Licensing Board's prelimi-
nary doubt about whether there is reasonable assurance that
a sufficient offsite emergency plan can and will be developed
is no different from preliminary dotsbt about whether a safety
issue can be adequately resolved which has significance for
full power operation but not for low power activities. Inter-
jection of such doubts into the low power proceeding could
create a limited full power hearing, before authorization of
the low power license. Such a procedure would have little to
commend it.

The emergency planning issues in this case are difficult.
However, they do not appear to us to be categorically unre-
solvable. We believe the better procedure is to reserve

,

full power issues, like offsite emergency planning, for the
full power authorization decision.

I_d., 17 NRC at , slip op, at 4.

As our recommendation was not couched in terms of NEPA, the

Commission's decision on the question likewise was not so presented.

However, our recommendation was prompted by and presented as the same

cost-benefit balance which the County argues must be made under NEPA,

viz.: We believed that the benefits of the avoidance of a period of

delay of several months for low power testing, which delay:

I

would occur only if and when a full power operating license
is issued for Shoreham, does not outweigh the irreversible
change in the status quo of Shoreham which would obtain if
fuel were to be irradiated in the reactor in circumstances

! where, at present, we cannot find there is reasonable
assurance that Shoreham will ever be permitted to operate at
power levels above five percent.

|

LBP-83-21, 17 NRC , slip op. at 11-12 (April 20, 1983).,

|

|
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I
We had raised the same issue now raised by the County for the :

Commission's early consideration in advance of this P.I.D. (We note

that our recommendation preceded the issuance of Diablo Canyon, ALAB-

728, supra.) The Commission ruled as set forth above. Accordingly,

the County's argument has already been considered and rejected by the

Commission in a timely fashion in advance of this P.I.D.

Federal Court Decisions

The Appeal Board in Diablo Canyon, as quoted above, considered the

issue in terms of the clearly correct facts that: (1) low power opera-

tion, especially for a brief period of testing up to five percent of

rated power, involves lesser environmental impacts than those already

analyzed for full power full term operation; and (2) such low power

testing operation is not a reasonably proposed alternative to generation

of commercial power.

In the circumstances of Shoreham, the gravamen of the County's argu-

ment is not that low power testing be analyzed as an alternative to commer-
|

; cial generation of electricity which a decision maker could reasonably or-
|
'

rationally select. It clearly is not. Diablo Canyon _, supra at and n.46,

slip op. at 24 and n.46, relying o_n Maine Yankee Atomic Power Co. (Mainer

Yankee), ALAB-161, 6 AEC 1003, 1014 (1973), aff'd sub nom. Citizens For Safe

Power Inc. v. NRC, 524 F.2d 1291, 1301 (D.C. Cir. 1975). Rather, the
,

County's claim is that the result of Shoreham having to be abandoned

(decommissioned) after being tested with irradiated fuel is at least a

(
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reasonably foreseeable possibility in the present factual circumstances

of offsite emergency planning.

In Union of Concerned Scientists v. Atomic Energy Commission, 499

F.2d 1069, 1083-84 (D.C. Cir. 1974), the court considered a similar

argument that the Pilgrim facility might in the future have to operate,

i

at a decreased power rating if it could not meet the new ECCS acceptance

! criteria, and therefore a NEPA cost-benefit balance of such possible

operation need be performed prior to issuance of an operating license.

The court held that it was too speculative to attempt to foresee whether
,

j derating would be required and, if so, for how long at what power level,

to require in advance a reevaluation of the cost-benefit balance.74 The

court further stated that if and when the Pilgrim license had to be;

amended to require derating, the NEPA cost-benefit balance would then be

reevaluated, if warranted by the significance of any such derating. Id.

at 1084.

Similarly, LILCO and the NRC Staff argue that the possibility that

.Shoreham will not be allowed to operate at commercial power levels due

to emergency preparedness requirements is too speculative to require the

NEPA consideration urged by the County. LILCO points out that it is

I
'

74The court did note that by the time of the court's decision the Commis-
sion was able to estimate that the derating would average less than
five percent for boiling water reactors such as Pilgrim. ,Id. at 1084

| n.35. This de minimus reduction in benefit may have affected the
; court's rejection of the claim that the cost-benefit balance be

reevaluated.
I

,

, , . _ _ . . . . . - _ . _ _ - , . - -- - . . . . . , , . , , , _ , . -. ~ , . _ _ . _ . . _ . . , . - . . , , . .
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always possible that a low power license will not ultimately be upgraded

to a full power operating license, and that the Commission, as quoted

above, has placed the Shoreham circumstances in that same category.

Suffolk County cavalierly rejects this as a " Pandora's box" argu-

ment. County Response, at 11. The fact that there may be difficult

lines to draw in the future is an important consideration. However, in

our recommendation to the Commission in LBP-83-21, supra, we would have

limited the need to predict the reasonableness of the proposition that a

low power licensee would eventually be permitted to operate at a substan-

tial commercial power level to special circumstances; i.e. , where it

affirmatively appeared that, based on the currently available record, a

finding of reasonable assurance of future commercial operation could not

be made at the time of issuance of a low power license. We believed this

was such a case.75 The Commission appears to have held otherwise.

Accordingly, the circumstances of Shoreham fall within the holding of

Union of Concerned Scientists v. AEC, supra, and Citizens for Safe Power

v. NRC, supra, that the environmental analysis need not be reevaluated to

consider low power, short-term operation.

7sfor example, we have no difficulty in finding that the portions of other
issues noted at the beginning of this section which may not be resolved
prior to issuance of a low power license--valve failure, Mark II con-
tainment and emergency diesel generators--do not raise any questions of
whether there is a reasonable possibility that Shorehain would not be per-
mitted to operate commercially. To be sure, they are issues on which
LILCO's position may be rejected by us, but, if so, the issues appear to
be resolvable by means within LILCO's control and the state-of-the art.

____-__-_ _ _
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The only uncertainty we harbor as to the scope of the Commission's

holding is its statement that although the pending offsite emergency

planning issues in this case are difficult, "they do not appear to be

categorically unresolvable." CLI-83-17, supra at , slip op. at 4.;

Nothing in our recommendation was intended to imply otherwise. Our own

ruling, issued the same day as our certified recommendation, in effect

so held in denying the County's motion to terminate the proceeding on

legal grounds. LBP-83-22, 17 NRC (April 20, 1983). However, the

test of whether uncertain circumstances should be considered under NEPA

typically is not stated by courts in such stringent terms. Rather, the

test normally is phrased in terms of whether the circumstances are rea-

sonably foreseeable. See, e g , Potomac Alliance v. Nuclear Regulatory

Commission, 682 F.2d 1030, 1036-37 (D.C. Cir. 1982), and cases cited at

n.32 therein. Nevertheless, as we read the Commission's decision, we are

bound by its overall determination that we must not interject doubts

about whether Shoreham will be able to satisfy the offsite emergency

preparedness requirements, which are prerequisite to commercial operation,

into the decision of whether to authorize the requested low power license.

The other aspect of the holding in Diablo Canyon, ALAB-728, supra,

as stated above, is its focus on the fact that the requested low power

license would involve lesser environmental impacts than those already

analyzed for full power operation. However, this does not in direct terms

address the argument that the benefits of low power testing operation are

much less than those of the commercial generation of electricity, and

1

i

, ._
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,

1

- therefore the lesser environmental impacts have to be balanced against

I the reduced benefits. A necessary assumption in reaching this argument

is that:it is reasonably foreseeable that Shoreham may nat be permitted
i

i to operate at a substantial commercial power level. 'Otherwise, the cost-

benefit balance will be the same and need not be reevaluated, even though

the benefit will begin at a time subsequent to issuance of the low power

| license (as it would after issuance of a full power license which was not
!

! preceded by a low power testing license).7s Therefore, the cases dis-

I cussed below would be distinguishable from the case before us if the
2

i Commission's decision in CLI-83-17 is, as discussed above, properly

construed as holding that it is not reasonable for us to consider that
,

Shoreham may not be permitted to operate at a substantial commercial

power level.

In Union of Concerned Scientists v. AEC, supra,f499 F.2d at 1083,
;

the court indicated that the assertion that operation at a low power level-
,

| could only result in lesser environmental impact is not an adequate

response to a claim that the cost-benefit balance must be reevaluated to

consider the reduced " environmental, economic, technical and other

benefits" balanced against the reduced environmental costs.

:

1
P

i
76Another Way of stating this is that it is appropriate to focus only on

whether a partial interim action will increase the. environmental effects'

over those analyzed for the full proposed action when there is no rea-n sonable basis to foresee that the full action will'not be permitted in
the future. This may have been the Diablo Canyon Appeal Board's

; ~ unexpressed belief and the reason for it not considering the circum-
; stance of reduced benefits. See also Portland General Electric Co.

(Trojan), ALA8-534, 9 NRC 287, 289 n.4 (1979). ,

:

- - , . a n-_-,
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Similarly, a recent Federal district court decision, cited in the
|
|

County's Response, rejected the argument that a substantially reduced '

projection of recoverable amounts of offshore oil and gas does not

require a reevaluation of the NEPA cost-benefit analysis because the

environmental impacts of drilling under the proposed government leases

would not increase over those previously analyzed. C_onservation Law

Foundation v. Watt, 560 F. Supp. 561, 569-71 (D. Mass. 1983) (appeal

pending, 1st Cir., Docket Nos. 83-1258 and 83-1265, argued June 6,

1983). The district court, at 569, noted the well-known black letter

law passages-of the.Calvert Cliffs decision, viz.: that the balancing

of environmental costs of a project against its economic and technical

benefits is mandated by NEPA, and that the quantum of risk of

environmental damage that might be acceptable for a given level of

benefits might be unacceptable for lesser benefits. See Conservation

Law Foundation, _s_upra at 571; Calvert Cliff's Coordinatina Committee v.

Atomic Energy Commission, 449 F.2d 1109, 1113 and 1123 (D.C. Cir. 1971). *

See also Columbia Basin Land Protection Ass'n v. Schlesinger, 643 F.2d

585, 594 (9th Cir. 1981).

Columbia Basin, supra at 595, noted the principle relied on by the.

Conservation Law district court, that:
i

[t]he policy of full disclosure applies equally to the:
! economic and technological benefits of a project as to its

environmental costs. If full disclosure were applied only
to'the environmental costs, the purposes of mandating a
balancing' analysis would be defeated. "

r

- . . .. -- .- .- . _ __ -_ .
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Of course, as in Columbia Basin itself, not all technical failures

of full disclosure of the level of benefits render the EIS inadequate.

Similarly, one could argue (as do LILCO and the Staff), whether the

reasonableness of assuming the possibility of reduced benefits and the

potential importance of the reduction presented by a case such as

Chelsea Neighborhood Ass'n v. U.S. Postal Service, 516 F.2d 378, 387-389

(2d Cir. 1975)77 is applicable to the circumstances of Shoreham. Or, one

could argue (as does LILCO), whether the flaw found in the failure of a

highway widening project EIS to disclose that a moratorium on construc-

tion work on another portion of the highway would greatly reduce the

traffic flow estimates used to justify widening of the segment in ques-

tion was viewed by the court as a " reduced benefit" or a "different

environmental impact" case or both, given the general language of the

decision. Essex County Preservation Ass'n v. Campbell, 536 F.2d 956,

960-61 (1st Cir. 1976).78

,

Our point in discussing these cases is that we believe the County

is correct that, as a general principle, a reasonably foreseeable,

77In Chelsea the Postal Service justified a proposed vehicle maintenance
facility in New York City in part based on the benefits of residential
apartments to be erected over the facility. The court affirmed the
injunction against construction in part on the basis that the EIS
failed to disclose and consider the fact that the apartments might not
in fact be built.

7 sunder the facts of Essex County, the court affirmed the district
cou'.*t's decision that a balancing of the equities militated against
enjoining the highway work until preparation and circulation of the
supplemental EIS being required by the court.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ - --



_. - .__ _ __ .-

i

-1387--

nonspeculative, substantial reduction in benefits should trigger the need,

under NEPA, to reevaluate the cost-benefit balance of a proposed action before

further irreversible environmental costs are incurred. LILCO's argument
'

| that the County is improperly inserting economic considerations under
|

| the aegis of an environmental law is misplaced. The economic costs to
i

LILC0 and the public of irradiation of fuel in the reactor followed by

f decommissioning would not be considered by the NRC.78 However, as held
i

in falvert Cliffs, and as noted in Union of Concerned Scientists and

Columbia Basin, as quoted above, the benefits of low power testing,

including economic ones, have to be weighed against the environmental
,

I costs. Presumably, LILCO would want to include all such benefits in

the calculus.so It may be that an environmental impact appraisal could

be sufficient to determine that a supplemental EIS, which apparently

would require circulation for comment, is not needed.st

79As noted by the Commission in its Order in this case:
|
; A State Public Service Commission undoubtedly would have

jurisdiction to examine the propriety of a management decision
to load fuel and conduct low power testing in the face of sub-
stantial uncertainties about full power operation of the plant,
particularly when the State Commission will be called upon to
allocate costs, including any incremental costs due to fuel
loading.and low power testing, in the event the reactor never
receives full power authorization from the NRC.

CLI-83-17, supra, 17 NRC at n.4, slip op. at 5 n.4.

soEconomic costs can become pertinent when it is argued that they militate;

in favor of adopting cheaper alternative action which would have greateri

environmental effects. Consumers Power Co. (Midland, Units 1 and 2),
ALA8-458, 7 NRC 155, 162-63 and n.25 thereof (1978).

s1LILCO's argument on why the cost-benefit balance is more complex than
the County's preordained result raises points appropriate for considera-

i tion in an environmental reevaluation if one were required. LILCO
Reply, at 19.

. _ _ - - - - - . ___. _ - - _ .
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However, as we have noted, the Commission has held that the circum-

stances of Shoreham do not give rise to a reasonably foreseeable non-

speculative reduction in the proposed benefits of substantial commercial
;

i
generation of electricity. Accordingly, even if we felt free to depart '

from the Appeal Board's holding in Diablo Canyon because of its focus on

the lack of increased impacts, the Commission's decision in this case

mandates our denial of the County's request that we not authorize the

NRC Staff to issue the requested low power authorization unless the NEPA

cost-benefit balance is reevaluated.

1 We have not discussed Section 11 of the 1982-83 NRC Authorization

Act, Pub. L. No. 97-415 (amending Section 192 of the Atomic Energy Act,

42 U.S.C. S 2242), which authorizes the issuance of temporary operating

licenses (initially up to five percent of power), or the Commission's

proposed implementing regulations, dated April 4, 1983. 48 Fed. Reg.

14,926, et sea. (April 6, 1983). They are not pertinent at present, nor

would a request for such a license be addressed to a licensing board.

| See 48 Fed. Reg. 14,926 (1983) (to be codified at 10'C.F.R. 9 50.57(d)(1))

(proposed April 4, 1983). In any event, Section 11 appears to require

that all normally applicable requirements of law (other than the completion

.

of any required hearing) be adhered to by the Commission, including any
!

required environmental findings. See subsection 192(b)(1) and (2), as

amended (42 U.S.C. S 2242 (b)(1) and (2)). Therefore, it appears that

nothing in Section 11 affects the analysis of the County's NEPA argument

| either w?y.
|

4

, . . . _ t , _.
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Finally, we note our disagreement with the apparent implication of

the Staff in its statement that Commission precedent holds that there is

no new opportunity for filing contentions upon an application for a low-

power license. Staff Response, at 5, relying on Pacific Gas and Electric

Co. (Diablo Canyon,. Units 1 and 2), CLI-81-5, 13 NRC 361, 362 (1982), and

Pacific Gas and Electric Co. (Diablo Canyon, Units 1 and 2), CLI-82-39,

16 NRC , slip op. at 5 (December 23, 1982). As we read those Commis-

sion cases, they hold that there is no automatically triggered right to

an evidentiary hearing on new contentions by virtue.of a request for

a low power license. However, the Commission did not preclude the

late-filing of such contentions; indeed it expressly considered that

any such new issues must be raised in the context of motions to reopen

the record (where, as here, it had been closed) to admit a late-filed

contention. CLI-82-39, supra at , slip op. at 6; CLI-81-5, supra

at 362.
, ,

i

If it had been open to us to consider the County's argument, we

! would have applied the appropriate balancing factors to its request as

one to reopen the record to admit a late-filed contention, after

| inviting the, parties' views on the application of these factors to the

instant issue. Cf. Long Islano Lighting Co. (Shoreham), LBP-83-30, 17

NRC (June 22, 1983) (consideration of reopening and late-filed

contention balancing factors in deciding whether to admit a new

contention regarding the diesel generators after the record on health

and safety issues had closed). We do not here decide whether the County

unnecessarily delayed filing its claim, and if so, how much earlier it

:

I

. - - __ __
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should have been apparent that a low power license would be sought in

the circumstances of the County itself refusing to cooperate in offsite

emergency planning matters. Nor do we reach the other factors which

must be applied in addition to that of good cause for failure to file a

contention earlier. We do note that if the County had been correct in

its NEPA argument, the NRC Staff would have had a duty to reassess the

NEPA cost-benefit balance, by EIA or supplemental EIS,.regardless of

whether the County may have forfeited its right to an adjudicatory

hearing on the issue due to a balancing of the reopening and late-filed

contention factors or due to its own actions regarding; emergency

planning.

For the raasons discussed above, we conclude that Commission
~

precedent and the Commission's Order in this case mandate denial of the

County's claim that the requested low power license may not be authorized

unless a supplemental EIS or an EIA is first prepared.

- - _ _ _ _ _ _ _ _ _ _ _ _ . _ . -_
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V. CONCLUSIONS OF LAW AND RECOMMENDATIONS TO THE COMMISSION

In preparing this decision, we have considered all the evidence sub-

mitted by the parties and the entire record of this proceeding. That

record consists of the Commission's Notice of Hearing, the pleadings

filed by the parties, the transcripts of the hearing, and the exhibits

received into evidence. All issues, arguments, or proposed findings pre-

sented by the parties, but not addressed in this decision, have been

found to be without merit or unnecessary to our decision. Based upon the

foregoing Opinion and Findings which are supported by reliable, proba-

tive, and substantial evidence as required by the Administrative Proce-

dure Act and the Commission's Rules of Practice, and upon consideration of

the entire evidentiary record in this proceeding, the Board makes the

following Conclusions'of Law:

,

1. LILCO has met its burden of proof with respect to each of the

following contentions (keyed to the sections of this decision):

A. Water Hammer (SC 4);

B. ECCS Core Spray (SC 10);

D. Anticipated Transients Without Scram (SC 16);

E. Seismic Design (SOC 19(e));

G. Safety Relief Valve Tests and Challenges
i (SC/ SOC 22; SC 28(a)(vi)/ SOC 7A(6));

H. Post Accident Monitoring (SC 27/ SOC 3);

I. Environmental Qualifications (SL 8/ SOC 19(h));

;
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J. Systems Interaction and Safety Classification
(SC/ SOC 7B; SOC 19(b));

K. Quality Assurance and Quality Control (SC/ SOC 12;
SC 13; SC 14; SC 15).

Accordingly, we find with respect to each of these contentions that, sub-!

ject to the conditions noted, there is reasonable assurance that the

Shoreham Nuclear Power Station, Unit 1 can be operated without endan-

! gering the health and safety of the public.

2. LILCO has not fully met its burden of proof with respect to

each of the following contentions:

|

| C. Passive Mechanical Valve Failure (SC 11) ,

'
|

F. Mark II Containment (SC 21)

With respect to each of these contentions, however, we find that those

I issues remaining to be reriolved do not preclude us from finding that

there is reasonable assura'nce that the Shoreham Nuclear Power 5tation,

Unit 1 can be operated c'. levels up to five percent of rated power with-

out endangering the health and safety of the public.

3. Even though we resolve all contentions which are the subject
t of this Partial Initial Decision favorably to LILCO, at least insofar as'

operation at levels up to five percent of rated power is concerned, we do
|

|
not authorize the issuance of the license for fuel loading and low power

operation which LILCO has requested at this time. No such license may

be authorized until such time as that portion of Suffolk County's recently

|

!
I

-- _ - . _ _ - _. . _ _ _ - _ . _ - _ - _ _ _ _ _ - _ _
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admitted emergency diesel generator contention may be resolved in LILCO's

favor, at least insofar as necessary to support a finding of reasonable

assurance that Shoreham can be operated at levels up to five percent of

rated power without endangering the health and safety of the public.

4. The County's assertion that no authorization for the issuance

of the low power license requested by LILCO may be granted unless a

supplemental Environmental Impact Statement (EIS) or an Environmental

Impact Appraisal (EIA) is first prepared, is contrary to Commission

precedent.

5. The County has demonstrated an adequate basis to justify the

reopening of the record on Contention SC 11, Passive Mechanical Valve

Failure, to admit into evidence IE Bulletin 83-03 and certain related

documents specified in Section III-C of this decision.

6. Based on the findings of fact set forth in Part III of the NRC

Staff's Proposed Opinion, Findings of Fact and Conclusion [s] of Law on

Unresolved Safety Issues in the Form of a Partial Initial Decision

(November 2, 1982), this Board concludes that the Staff has adequately

considered the impact on Shoreham of those generic unresolved safety

issues relevant to Shoreham and, notwithstanding the pendency of these

issues, the plant can be operated without endangering the health and

safety of the public.
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License Conditions

Any license authorized to be issued for Shoreham in the future will
,

be subject to the following conditions:

a. Those license conditions agreed to by the parties as a part of

their settlement agreements are hereby adopted by the Board for

incorporation in any license. Therefore, pursuantsto the parties',

settlement agreement on Detection of Inadequate Core Cooling (Contention

SC 3) (dated December 9, 1983) and the parties' " Joint Compilation of

Settlement Agreement Obligations" (June 28, 1983), at 7 (Appendix F to

this Partial Initial Decision, at F-9):

1. By July 1, 1983, LILCD shall submit to the Staff a
description and schedule for hardware modifications to

,

the Shoreham reactor vessel water level measurement
system to eliminate dependence on early operator, action
during events involving an instrument line failure (leak
or break) and a single additional component failure, in
accordance with the second recommendation.in the BWR
Owners' Group Report SLI-8211 (July 1982). The proposed;^
modifications and schedule must be acceptable to the
Staff and installation must be completed no later than
the end of the second refueling outage. (Agreement at
7-8, 9 II.B.1). (NOTE: The proposed modifications will
be installed as soon as practicable, but les no event
later than the end of the second refueling outage.)'

(Agreement at 8, 9 II.B.3).

2. LILCO shall implement any Staff requirements regarding
additional instrumentation for detection of inadequate
core cooling which may result from the Staff's review of
the BWR Owners' Group Report on this subject in
conjunction with LILCO documentation addressing the
subject. (Agreement at 16-17, $ III.B.3).

. - _ . - - . ._. .. _ - _ _ _ . _- _ _ _ _ _ _ _ -
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Furthermore, pursuant to the parties' settlement agreeuent on Containment

Isolation (Contention SC 23) (dated February 22, 1983) and the parties

" Joint Compilation of Settlement Agreement Obligations" at 18-19 (Appen-

dix F at F-20 to F-21):

3. LILCO will also revise SP 23.425.01 to include the license
condition that an operator will be dedicated to the
containment isolation valve controls whenever operation
of the system is required and to instruct the operator
to close these valves if a high-radiation containment
alarm should occur. The license condition will be deleted
when the automatic high-radiation isolation signal is
installed. (Agreement at 11, S II.B.4(c)). The signal
will be installed and operable by December 31, 1983.
(Agreement at 12, S II.B.4(d)).

b. The following license conditions are required by this decision:

4. Pursuant to a written agreement to be executed by LILCO
as a precondition to the issuance of a license, the
definition of the term "important to safety" includes
but is -larger than the term " safety related," insofar
as the classification and qualification of structures,
systems and components are concerned. Use of the term
"important to safety" in other contexts is not affected

'by this~ condition.

5. LILCO is required to comply with the requirements for
-qualification of post-accident monitoring equipment pur-
suant to 10 C.F.R. S 50.49(b)(3) and the other provisions
of 10 C.F.R. 6 50.49 as such additional equipment is
' installed.

6. As required by 10 C.F.R. S 50.49(b)(2) and (d), as inter-
preted by the Licensing Board Partial Initial Decision,

"all "important to safety" equipment falling within the
Section 50.49(b)(2) category shall be identified prior to
fuel load and shall be either fully qualified or be justi-

-fled for interim operation pursuant to Section 50.49(i).
The identification of Section 50.49 (b)(2) equipment shall

i

_a
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I

include equipment whose failure under postulated environ-
mental conditions could mislead the operator and could
thereby prevent satisfactory accomplishment of those safety
functions specified in 10 C.F.R. SS 50.49(b)(1)(i) through
(iii) by the safety-related equipment.

7. All equipment falling within the scope of 10 C.F.R. S 50.49
i for which LILCO is relying on justifications for interim

operation pursuant to Section 50.49(i), shall be fully
qualified to the requirements of Section 50.4S(b), (d),

i (e) and (f) by startup after the first refueling outage,
but in no event later than November 30, 1985.

l

Retention of Jurisdiction

As was stated above, LILCO has not fully met its burden of proof

with respect to Contentions SC 11, Passive Mechanical Valve Failure, and

SC 21, Mark II Containment. Accordingly, in addition to Suffolk County's

diesel generator contention, we retain jurisdiction over the following

! matters which must be resolved prior to the issuance of a full power

license:

; 1. Whether LILCO's In-Service Testing (IST) Program, which requires

periodic testing of check valves by forward flow only for certain check
a

valves, by reverse flow only for other check valves, and by both forward
,

andreverseflowforcertainothercheckvalves,isadEquatetoaddress

those concerns expressed in IE Bulletin 83-03 about the inadequacy of

forward flow only testing to detect latent check valve failures. As is

more fully described in Section II-C, LILCO is to file an affidavit or

affidavits with the Board and parties within two months from the date of
1

service of this decision, stating both whether and why it believes that

- . - - - - - - . .- .- -- -
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single direction (forward or reverse) flow testing will be adequate to

i detect or prevent " latent" check vaive failures, such as those described

in IE Bulletin 83-03, and describing what other methodologies LILCO

intends to use to detect or prevent such latent check valve failures.

The parties shall file a negotiation status report not later than the

date for filing of LILCO's affidavits. If not settled, affidavits in

response to LILCO's affidavits shall be filed.by the Staff and County one

month after service of LILCO's affidavits.

2. Whether the design margins inherent in the Shoreham Mark II con-

tainment are adequately conservative such that there exists reasonable

assurance that the effects of the loads arising from operation of the

Residual Heat Removal System discharge mode in the steam condensing mode

will not endanger the public health and safety and that the effects of

the discharge into the suppression pool will not disable any safety-re-

lated equipment, or whether design modification will be necessary before

such a finding can be made. The parties are to file a joint report on

the status of LILC0/ Staff efforts to resolve this issue and what, if any,

further actions are deemed necessary in this proceeding, within two months

from the date of service of this decision.

Recommendations to the Commission

The following recommendatio.ns to the Commission have no effect on

our findings in this proceeding with regard to the Shoreham facility.

_ _ _ _ _ _ _ _ _ _ ____-_-____ - - - ___
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:

However, as stated in the decision, these matters have come to our atten-

tion in this litigation and we believe they merit the Commission's atten-

tion. Accordingly, we respectfully recommend that the Commission consider

the following matters outside of the context of this proceeding:
,

1. Whether Appendix K to 10 C.F.R. Part 50, Emergency Core Cooling

System (ECCS) - Evaluation Models, should be updated to specify the con-

: vective heat transfer coefficients, and other pertinent factors, which
!

; would be acceptable for use in an ECCS analysis performed for the cur-
,

rent 8 x 8 fuel assembly array design of Boiling Water Reactor fuel

(See Section II-8).4

i .
4

| 2. Whether the NRC Staff should provide more detailed guidance on
t

the criteria and methodology for identification of "important to safety"

f equipment falling within the scope of 10 C.F.R. S 50.49(b)(2) of the

( recent rule governing the environmental qualification of electrical

equipment (See Section II-I).

3. Ir. addition, Judge Brenner recommends that the Commission con-

L sider whether present and realistically projected future. progress and
!
'

management by'the NRC Staff of Unresolved Safety Issue A-17 (Systems

Interactions) is proper. The July 26, 1983 memorandum to the Commission

from Mr. Eisenhut of the NRC Staff, enclosing a report on the NRC Staff's

actions on this subject in response to Mr. Conran's Differing Professional

'

.

.

.

h
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Opinion, does not change his recomendation that the Comission review

and perhaps monitor to its own satisfaction the current and future Staff

progress and management of USI A-17 (See Section II-J).

i

;
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VI. ORDER

WHEREFORE, IT IS ORDERED, in accordance with 10 C.F.R. SS 2.760,
,

2.762, 2.764, 2.785, and 2.786 that this partial initial decision shall

' become effective immediately and shall constitute, with respect to

matters resolved herein, the final decision of the Commission thirty

(30) days after issuance hereof, subject to any review pursuant to the

above cited Rules of-Practice. Applying the rationale of Boston Edison

Co. (Pilgrim, Unit 2), ALAB-632,13 NRC 91, 93 n.2 (1981); Duke Power

Co. (Perkins, Units 1, 2, and 3), ALAB-597,11 NRC 870 (1980); and

Houston Lighting and Power Co. (Allens Creek, Units 1 and 2), ALAB-301,

2 NRC 853 (1975), this partial initial decision is appealable at this

time. Any exceptions to this partial initial decision must be filed

with the Atomic Safety and Licensing Appeal Board within ten (10) days

after service of this decision. A brief in support of such exceptions

must be filed within thirty (30) days thereafter (forty (40) days in the

case of the NRC Staff). Within thirty (30) days after service of the

brief of the appellant (forty (40) days in the case of the NRC Staff),
,

any other party may file a brief in support of, or in opposition to,

'
such exceptions. "

This Licensing Board perceives that the length of this decision

could make it difficult for a party wishing to file exceptions to do so

!

T

i

_,..e . - . , .- -_ _ _ _ . . . _



l

-1401-

!

within the prescribed time. However, the Licensing Board does not have

authority to extend the time for exceptions. Any requests for extensions

of the appellate schedule must be directed to the Appeal Board.

IT IS SO ORDERED.

THE ATOMIC SAFETY AND
LICENSING BOARD

Lawrence Brenner, Chairman
ADMINISTRATIVE JUDGE

w an.

D{.~GporgeA[Ferguson
ADMINISTRATIVE JUDGE

f k d. k !u
Dr. Peter A. Morris
ADMINISTRATIVE JUDCE

Bethesda, Maryland
September 21, 1983

Attachments:
Appendices A - F (unpublished)

|
.

|

|
l
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ERRATA TO APPENDIX F
1

.

Two cross-references to pages in Appendix F contained at

page F-1, note 1, should be changed as follows:I

1. Note 1, line 6: Change " Attachment at 7" to

"at F-9".

2. Note 1, line 9: Change " Attachment at 18" to

"at F-20 to F-21".
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APPENDIX A:4

BACKGROUND OF THE PROCEEDING
,

On April 12, 1973, the Atomic Energy Commission issued a construc-

tion permit to the Long Island Lighting Company (LILCO) for its Shoreham
~

Nuclear Power Station, Unit 1, an 820 MWe boiling water reactor located

in Suffolk County, New York.1 The site covers 500 acres on the north

shore of Long Island, near the village of Shoreham. At issue now is the

plant's operation.
i

The background of the Shoreham operating license proceeding, cur-

rently in its seventh year, is described below in these terms:

,

1. The Application

2. Staff Review

3. ACRS Review

'4. Adjudicatory Review
'

(a) Atomic Safety and Licensing doards

(b) 'Intervenors

(c) Prehearing Process

(d) Discovery
,

1See 38 Fed. Reg. 14,183 (1973); See also Long Is1'and Lighting Co.
(Shoreham Nuclear Power Station), LBP-73-13, 6 AEC 271 (1973).

|

|
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|

(e) Summary Disposition

(f) Settlements '

(g) Hearings .

(h) Cross-examination by Means of Public Prehearing Examinations

5. Issues

(a) Non-Health and Safety Matters

(1) Environmental Issues

(2) Extension of the Construction Permit

(3) New Fuel

(b) Health and Safety Matters

6. Findings

7. Motions to Reopen
,

1. THE APPLICATION

This proceeding concerns LILCO's application to the Nuclear

Regulatory Commission for a license to operate Shoreham. LILCO tendered

the OL application for the plant, along with its Environmental Report

(ER) and Final Safety Analysis Report (FSAR), on August 28, 1975, pur-

suant to Section 103 of the Atomic Energy Act, 42 U.S.C. 6 2133. The

application, ER and FSAR, as amended on January 26, 1976, were docketed

thereafter by the NRC Staff, and publicly noticed on March 18, 1976.

See 41 Fed. Reg. 11,367 (1976). Another major licensing document, the

Shoreham Design Assessment Report, was initially submitted by LILCO in

January 1976. These documents have undergone numerous revisions.
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2. STAFF REVIEW

The NRC Staff reviewed the documents just listed, the plant itself

and other data as necessary in order to determine whether, in the Staff's

Jrigment, the facility complied with NRC regulations. Summaries of the

results of the Staff's environmental review of Shoreham were published in

a Draft Environmental Statement on March 24, 1977, and in a Final Environ-

mental Statement (FES) on October 25 of that year. The aftermath of Three

Mile Island interrupted the Staff's health and safety review. Thus,

Shoreham's Safety Evaluation Report (SER) did not appear until April 17,

1981 -- three and one-half years after issuance of the FES. To date, SER

Supplements have been issued in September 1981 (No. 1), February 1982

(No. 2) and February 1983 (No. 3). The Staff's review of some matters

has continued during the hearings. Steps were taken to make the Staff's

conclusions available for. purposes of settling or litigating affected

contentions prior to formal issuance of SER Supplements. See, n , Tr.

9145-47.

3. ACRS REVIEW

Shoreham was also reviewed by the Advisory Committee on Reactor

Safeguards (ACRS), pursuant to Section 182(b) of the Atomic Energy Act,

42 U.S.C. S 2232(b). The site was visited by an ACRS subcommittee on

April 30, 1981. Hearings were held by the subcommittee in Washington, D.C.

on September 30, 1981 and the full committee held its hearings on
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October 15. Based on these public and certain private deliberations, the
,

ACRS made its recommendations in a letter to NRC Chairman Palladino, dated

October 19, 1981, and concluded:

,

We believe that if due consideration is given to the,

; recommendations above, and subject to satisfactory
'

completion of construction, staffing, and preopera-
tional testing, there is, reasonable assurance that,

; Shoreham Nuclear Power Station Unit 1 can be operated
; at power levels up to 2436 MWt without undue risk to

the health and safety of the public.

SER Supp. No. 2, at 18-3.

!' 4. ADJUDICATORY REVIEW

.

1

(a) Atomic Safety and Licensing Boards
,

d

On April 21, 1976, the Chairman of the Atomic Safety and Licensing

Board Panel, acting pursuant to the authority delegated to him by the
,_

Commission, appointed an Atomic Safety and Licensing Board "to rule on

petitions and/or requests for leave to intervene." 41 Fed. Reg. 17,979

j (1976). With one change in its membership, that same Board was designated
i

on February 22, 1977 to hold hearings "at a time and place to be fixed" by
,

i t. 42 Fed. Reg. 11,294 (1977); see also Tr. 45. The Board was sub-
#

sequently reconstituted six times, ultimately having four different

chairmen and ultimately retaining none of its original members. The

reconstitutions were as follows:

.

I

i

|

}

, - ._. . _ . . _._. _ . _ _ , _ _ . . _ . _ , , _ _ . . , . _ . . _ . _ . _ , . . . _ . _ _ . . . . . _ _ _ _ - , _ _ . _ _ . . . _ . . _ _ _ , .
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Date of Change ASLB Member Affected

February 6, 1978 Replacement of chairman

March 2, 1981 Replacement of chairman

December 17, 1981 Replacement of
environmental member

February 8, 1982 Replacement of chairman

March 23, 1982 ; Replacement of health and
safety member

,

July 14, 1983 Replacement of environmental
member (by a second health
and safety member)

See 43 Fed. Reg. 6346 (1978); 46 Fed. Reg. 16,384 & 62,571 (1981);

47 Fed. Reg. 6510 & 13,069 (1982); see also " Notice of Reconstitution

of Board," 48 Fed. Reg. (Notice dated July 14, 1983).

On May 27, 1982, pursuant to 10 C.F.R S 2.722(a)(1) and (b), the

Poard appointed a member of the Atomic Safety and Licensing Board Panel

to assist it, particularly in the area of safety classification.and

systems interaction. See Confirmatory Order. Appointing Administrative

Judge Walter H. Jordan as Technical Interrogator and Informal Ass'istant

(May 28, 1982). Pursuant to the limitations of Section 2.722, Judge Jordan

took no part in this Board's decision.

.

6
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On August 24, 1982, at the request of the Board, issues involving

plant security were transferred to a different ASLB, which was

" established . . . to continue to guide ongoing settlement efforts by the

parties with respect to security planning issues and to preside over the

proceeding on those issues only in the event that a hearing is

required." See 47 Fed. Reg. 37,984 (1982). This transfer occurred

because, given the demands of other aspects of the Shoreham proceeding,

the Board was unable to give the requisite attention to the security

issues. See Tr. 9306-07. On December 3, 1982, following approval by

the security Board of the parties' extensive and successful settlement

efforts, the security proceeding was dismissed. The security Board

explained that LILCO and Suffolk County had:

held numerous meetings and negotiations concerning
the security contentions of the County. Periodic
reports were filed by the parties. Finally, on
November 24, 1982, all parties herein filed the
" Final Security Settlement Agreement."

. . ..

The Nuclear Regulatory Commission recognizes
and encourages fair and reasonable settlement of
contested issues . . . We have considered the nine
security contentions of the County, the Agreement
of all parties to resolve those contentions, and
the Commission's policy encouraging settlement.
Accordingly, we conclude that the Agreement is fair
and reasonable and should be approved. The parties
and their counsel are deserving of a special com-
mendation for their outstanding efforts which led
to a resolution of the security contentions in this
proceeding.
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Board Memorandum and Order Cancelling Hearing, Approving Final Settlement
,

Agreement, and Terminating Proceeding at 1-2 (Dec. 3,1982) (unpublished).

The Security Settlement contains safeguards information and thus the terms

and details of that resolution cannot be further described here.

On May 11, 1983, approximately one month after the Board had closed the

record on all matters other than emergency planning, a separate Atomic

Safety and Licensing Board was established, at the OL Board's request,

to preside over the litigation of all remaining emergency planning issues.

See 48 Fed. Reg. 22,235 (May 17, 1983). The OL Board retained jurisdic-

tion over the health and safety matters to resolve any outstanding issues

and to render this partial initial decision.

(b) Intervenors

Notice of opportunity for hearing on the OL application was published

,on March 18, 1976, with a deadline for filing petitions for intervention

of April 19, 1976. See 41 Fed. Reg. 11,367-68 (1976). Three groups filed

timely petitions to intervene: the New York State Atomic Energy Council,

now superseded by the New York State Energy Office (SEO), the Oil Heat

Institute of Long Island, Inc. (OHILI), and the North Shore Committee

Against Nuclear and Thermal Pollution (NSC). Ten months later, on

February 22, 1977, the SEO was granted participation under 10 C.F.R

$ 2.715(c) as an interested state, while OHILI and NSC were admitted as

- - _ _ _ - _ - _ - - _ - - _ _ _ _ _ _ _ - _ _ - _ _ _ _ - - _ _ - _ _ - - - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ - _ _ - _ _ - _ - _ _ _ _ _ _ _ _ _ _ .
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consolidated intervenors pursuant to 6 2.714. See Long Island Lighting

Company (Shoreham Nuclear Power Station, Unit 1), LBP-77-11, 5 NRC 481

(1977).

Subsequently, other parties sought leave to intervene out of time.

Suffolk County filed its petition to intervene on March 17, 1977, eleven

months after the deadline. The Shoreham Opponents Coalition sought to

intervene on January 24, 1980, three and three quarter years late. LILCO

opposed the intervention of each of these parties as being untimely; the

NRC Staff did not oppose these petitions.

Each of these parties was found by the Board to have met the then

appropriate balancing test for late intervention pursuant to 10 C.F.R.

6 2.714(a)(1). Both were ultimately admitted to the proceeding, the

County on October 11, 1977 and SOC on May 1, 1980. See Board Memorandum

and Order (January 27, 1978) (confirming rulings made during the October 11,

1977 prehearing conference) (unpublished); Memorandum and Order Relating

to Response of SOC to Board Order Dated March 5, 1980 (May 1, 1980)

(unpublished). However, as the Staff had recommended, SOC's participa-

tion in this proceeding was limited to new issues arising subsequent to

the TMI accident. Memorandum and Order Relating to Response of SOC to

Board Order Dated March 5, 1980 (May 1, 1980) (unpublished), slip op.,

at 7.

_ _ _ _ _ _ _
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In the spring of 1982, shortly before the hearings began, Suffolk

County asked that it be deemed a governmental participant under

Section 2.715(c), as well as an intervenor under Section 2.714. This re-

quest was granted. See Board Memorandum and Order Confirming Rulings

Made at the Conference of Parties, LBP-82-19, 15 NRC 601, 617 (1982).

On February 23, 1983, the Town of Southampton sought leave to

participate in this proceeding as an interested governmental participant
'

on matters related to offsite emergency planning. _Southampton was so

admitted in an order dated March 10, 1983, LBP-83-13, 17 NRC .

The SEO took part in various aspects of the prehearing process, but

not in the hearings themselves. OHILI has not participated since 1978,
~

although it has not formally withdrawn from the proceeding. On

November 22, 1978, NSC renounced its link with OHILI, and thereafter

limited its interest to matters involving receipt of new fuel at the

site and emergency planning. Accordingly, NSC has rarely appeared at the

hearings to date. At the Board's request, by letter to Counsel for OHILI

dated April 26, 1982, Counsel for NSC confirmed that OHILI was not being

represented in the proceeding. Once admitted, SOC was quite active until

very shortly after the hearings began. Thereafter, like NSC,'it has rarely

appeared, either settling its contentions with LILCO before hearings began

on them, or leaving their prosecution to Suffolk County. The County, LILCO

and the NRC Staff have been active throughout the proceeding.
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(c) Prehearing Process

The prehearing phase of this proceeding lasted more than six years,

from March 18, 1977, when notice of opportunity for hearing was

published, to the actual beginning of hearings on May 4, 1982.

Four prehearing conferences were held prior to the commencement of

evidentary hearings:

November 10, 1976 (Tr. 1-42)

October 11, 1977 (Tr. 43-143)

March 9-10, 1982 (Tr. 144-529)

April 14, 1982 (Tr. 645-831)

During the course of the hearings, additional prehearing conferences

were held by this Board to discuss emergency planning matters:

July 20, 1982 (Tr. 7173-7421)

January 12, 1983 (Tr. 17,819-17,892)

February 24, 1983 (Tr. 20,240-79).

There were also numerous informal conferences and other

communications among the parties.

.

4
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(d) Discovery

.

During the October 11, 1977 prehearing conference, the Board

ordered that discovery begin. Tr. 120-21; see also Order Relative to

Requests for Clarification and Reconsideration of the Board Order of

January 27, 1978, at 4-5 (March 8, 1978) (unpublished). There ensued and

has continued to date extensive resort to formal means of discovery --

interrogatories, requests for production, and depositions. Informal

sharing of information, principally in the context of settlement

negotiations, has been even more extensive. Much of the discovery,

formal and informal has taken place after the hearings began. Thus, of

the approximately 40 persons deposed so far in this proceeding, all but

10 have been deposed since May 1982, in places from California to New

York. The other ten deponents testified shortly before the hearings

began, on March 31 and April 22, 1982. All told, extremely large

amounts of data have been exchanged, both in writing and orally.
!

(e) Summary Disposition

LILCO on June 23, 1978, and the NRC Staff on June 28, 1978, sought

summary disposition of issues raised under the National Environmental
;

Policy Act. On December. 18, 1978 and February 5, 1979 LILCO requested

summary disposition of certain issues raised under the Atomic Energy

Act. The motions concerning the environmental issues were granted. See

pages A-20 to A-21, infra.
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'The motions concerning health and safety issues were rejected as

" premature since discovery will not close until . . . after the issuance

of the SER." Board Order Relative to Applicant's "First Group" of Motions

for Summary Disposition at 3 (March 8,1979) (unpublished); Board Order

Relative to Applicant's Motion for Summary Disposition on the "Second

Group" of Contentions (March 8, 1979) (unpublished). *

After issuance of the SER in April 1981, LILCO filed motions for

sus. mary disposition of all or parts of five SOC contentions. See LILCO

Motions for Summary Disposition of SOC Contentions 1, 2, 3, 6(a)(1), and

12 (Part Two) (July 13, 1981). LILCO withdrew its motions concerning

Contentions 3 and 12 (Part Two) after agreeing with SOC about the
,

<

particularization of the underlying issues. See LILCO's pleading on

Matters Pending for Board Decision, at 3, n.1 (December 23, 1981). SOC

withdrew its Contention 6(a)(1) "in lieu of responding to LILCO's motion

for summary disposition of that contention." Board Memorandum and Order

Confirming Rulings Made at the Conference of Parties, LBP-82-19, 15 NRC

601, 616 (1982). SOC Contentions 1 and 2, "as framed by the filings of

SOC in response to the motions for summary disposition by LILC0 and the

Staff, and SOC's response to the Board's Order of February 8, 1982, and-

the discussion at the conference (T'r. 346-385), were dismissed as a

challenge to the Commission's emergency planning regulations." Id., 15 NRC,

at 618.

.
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(f) Settlements

This proceeding has been characterized by sustained and often

successful efforts to resolve issues without the need for further

litigation. Settlement negotiations began in earnest early in 1979.

They have continued with infrequent interruption, involving thousands of

hours of effort.

During the first two years of negotiations, attention focused on i

clarifying, narrowing and/or eliminating contentions. As the Board

stated in its June 28, 1979 Order (unpublished) approving the parties'

first stipulation:

The Applicant, NRC Staff, and Suffolk County
(SC) entered into a stipulation on June 5, 1979,
which provides for the withdrawal of several SC
contentions and a commitment of the Applicant to
assume additional responsibilities.

The Board accepts the stipulation and encour-
ages the parties to continue their efforts to
resolve or particularize contentions.

See also, e A , Order Relative to Stipulation Concerning 10 CFR Part 70

(Oct. 5, 1979) (unpublished); Memorandum Concerning the Second Stipula-

tion Regarding Certain Suffolk County Contentions (Nov. 16, 1979) (unpub-

lished); Order Relative to the Second Stipulation Concerning Suffolk

County Cer entions (Jan. 7, 1980) (unpublished); Order Accepting Third

Stipulation Regarding Certain Suffolk County Contentions (June 26, 1980)

(unpublished); Order Relative to Stipulation by the NRC Staff and Shoreham

__. -- - . _ - - _ - - - - , _ _ .
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, Opponents Coalition (June 26, 1980) (unpublished); Order Accepting Fourth

Stipulation Regarding Certain Suffolk County Contentions (Oct. 27, 1980)

("The Board . . . commends the parties for their continuing efforts to

resolve differences and to sharpen the issues") (unpublished); Order

Relative ta Fifth Stipulation on Certain Suffolk County Contentions

(Feb. 17, 1981) (". . . the parties are again to be conmended in their

continuing efforts") (unpublished); see also comments of the Security

Board set out on pages A-6 to A-7 above.

From spring through fall 1981, negotiations became more ambitious,

involving an intense effort -- ultimately unsuccessful -- to reach a

comprehensive settlement between the County and LILCO. As counsel for

Suffolk County explained to the Board in late October 1981:

Since April of this year, the County and
the Applicant have been engaged in negotiations
regarding the possible settlement of the County's
intervention in the 0.L. proceedings. Since the
end of May, the County's negotiation team has
included members of the Executive and Legislative
Branches of the County, along with the County
Attorney and the County's technical :onsultants.
Pursuant to a Suffolk County Resolution passed
in June of this year, it was mandated that ap-
proval by the Suffolk County Legislature would
be needed before the County could enter into
any final settlement agreement.

At a meeting in June of 1981, the repre-
sentatives of the /pplicant and the County agreed'

upon a final version of the proposed Sixth Stipu-
lation. It was understood between the representa-
tives at that meeting that upon receipt of a letter
from LILCO's Chairman of the Board, indicating his*
approval of the proposed Sixth Stipulation, a
resolution would be introduced into'the County
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Legislature, calling for legislative approval
of.the Sixth Stipulation. On October 13, 1981,
a letter was sent from Charles R. Pierce, Chair-
man and Chief Executive Officer of the Applicant,
to Peter F. Cohalan, Suffolk County Executive,
indicating that he was prepared to recommend to
the Board of Directors of the Company that the
Board authorize execution of the Sixth Stipula-
tion by the appropriate representatives of the
Company once it has finally been approved by
Mr. Cohalan and the County Legislature, and
executed in behalf of the County.

At this point, a resolution requesting legis-
lative approval will be introduced to the Suffolk
County Legislature at its next legislative session.
After legislative deliberation, passage of such a
resolution could occur as early as November 10,
1981. Should the County Legislature authorize
the County Executive to sign the Sixth Stipulation,
then the agreement would be offered to the Appli-
cant's Board of Directors for its approval. It is
at this time that the Sixth Stipulation could be
offered to the Board for its review.

Suffolk County's Response to the Applicant's Motion that a Hearing

Schedule be Set at 1-2 (Oct. 21, 1981). On December 8, 1981, the County

Legislature rejected the settlement.

From the collapse of comprehensive negotiations until the beginning

of hearings, there was no settlement activity. It resumed in May 1982

and has since resulted in the resolution of numerous contentions. They

are listed in Appendix B below, " Sequence of Settlements."

At all times, the Board has encouraged and facilitated the settlement

process. See, Tr. 3168-73. The present Board, at the request of the

parties, has cancelled hearings at times to permit negotiations to go
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forward undistracted. See, e.2., Tr. 9936-42, 9956-59. The Board on

other occasions has reduced the length of hearing days to the same end.

See, e.g;, Tr. 8318, 9327. The transcript evidences many Board-imposed4

deadlines for reports by the parties on the progress of their negotiations

and Board inquiries into what disputes remain and why they remain. See,

e.g;, Tr. 14,754-75. The Board commends the parties for their hard work

and for their professional approach to these matters, both of which com-

bined to make their settlement efforts in this proceeding so successful.

(g) Hearings

4

Early in 1978, two years after the start of the Shoreham OL

proceeding, LILCO first began to press for hearings or for some other

definitive means of resolving issues that it thought had become ripe -for

resolution.2

Five and one half years af ter the OL proceeding began, on October 6,

1981, LILCO filed " Applicant's Motion that a Hearing Schedule Be

Set," asking that the Board take concrete steps to end the prehearing

2588 8 22, Applicant's Request that the Board Set a Schedule for
Resolution of Environmental Issues (Feb. 24, 1978); Applicant's Request
for Summary Disposition of OHILI/ Committee Contentions 7a(ii) and (iii)
(June 23, 1978); Applicant's Request for Summary Disposition of Suffolk
County Contentions 4a(vii), (x); 7a(ii)-(iii), (vi)-(v11); 12a (viii);
and 14a (Dec. 18, 1978) (with an alternative request for hearings if
summary disposition was unavailable); Motions of Long Island Lighting
Company for summary disposition of SOC Contentions 1-3, 6(a)(1) and 12
(Part Two): Overview (July 13, 1981) (with an alternative request for
hearings if summary disposition was unavailable).

_. _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ -



N

A-17

process ---steps beginning on November 4 with "[a]11 parties . . .

either (1) agreeing on a list of particularized issues to be litigated

further . . . or (2) stating their disagreements," and ending on

February 23, 1982 with the actual start of hearings. The Board denied

the motion by telegram, on November 6, 1981. A month later, after the

County Legislature had rejected the proposed Sixth Stipulation Settle-

ment, LILCO renewed its request that hearings begin.

Hearings began on May 4,1982. To date, there have ensued 29 weeks

of evidentiary sessions during a period of one year, mostly in a concen-

trated time frame over the first nine months. More than 7,000 pages of

written direct testimony and attachments have been filed. The Transcript

has passed 21,000 pages. Over 200 exhibits have been generated, as well

as many motions, briefs, and ASLB orders. More than 100 witnesses have

testified.3 For further detail, see Appendices C (" Sequence of Testimony"),

D (" Witnesses in Alphabetical Order"), and E (" Exhibits by Party and

Number").

Evidentiary hearings took place on the dates an'd at the places set'
,

out below:

Weeks Dates Transcript Pages Places

1 May 4-7, 1982 Tr. 982-1845 Riverhead

3If a particular person has testified on more than one contention, he has
been counted anew for each contention on which he has been a witness.

-. ._ - - - - . . - - - - - . -_ .
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Weeks Dates Transcript Pages Places

2 May 25-28 Tr. 1846-2677 Riverhead

3 June 1-4 Tr. 2678-3609 Riverhead

4 June 8-11 Tr. 3610-4321 Hauppauge

5 June 15, 17-18 Tr. 4322-991 Hauppauge

6 June 22-25 Tr. 4992-5700 Riverhead

7 July 6-9 Tr. 5701-6412 Riverhead

8 July 13-16 Tr. 6413-7168 Riverhead

9, July 20-22 Tr. 7169-904 Riverhead

10 July 27-30 Tr. 7905-8686 Riverhead

11 Aug. 3-5 Tr. 8687-9302 Riverhead

12 Aug. 24-27 Tr. 9303-10,036 Hauppauge

13 Sept. 14-17 Tr. 10,037-616 Hauppauge

14 Sept. 21-24 Tr. 10,617-11,308 Hauppauge

15 Oct. 12-15 Tr. 11,309-12,021 Bethesda

16 Oct. 27-29 Tr. 12,022-543 Bethesda

17 Nov. 2-5 Tr. 12,544-13,275 Bethesda

18 Nov. 9-12 Tr. 13,276-14,025 Bethesda

19 Nov. 16-19 Tr. 14,026-712 Bethesda

Nov. 23 Tr. 14,713-749 Hauppauge

20 Nov. 30-Dec. 3 Tr. 14,750-15,476 Bethesda

21 Dec. 7-10 Tr. 15,477-16,190 Bethesda

22 Dec. 14-17 Tr. 16,191-17,006 Bethesda

23. Dec. 20-22 Tr. 17,007-533 Bethesda

_ 24 Jan. 10-13, 1983 Tr. 17,534-18,129 Hauppauge
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Weeks Dates Transcript Pages Places

25 Jan. 17-20 Tr. 18,130-796 Hauppauge

26 Jan 24-27 Tr. 18,797-19,541 Hauppauge

27 Jan 31-Feb. 1 Tr. 19,542-733 Hauppauge

28 Feb. 22-24 Tr. 19,734-20,344 Hauppauge

29 April 5-8 Tr. 20,345-21,178 Riverhead

With one brief exception, the evidentiary hearings have always been

open to the public. Several non-evidentiary argument and discussion

sessions were held in camera from May through July 1982, a very small
.

number on the record and the remainder in chambers, to discuss the

security of new fuel onsite. One brief in camera evidentiary session

was held in June 1982 in order to protect certain information claimed

by General Electric to be proprietary. Furthermore, an in camera

prehearing conference was held on September 13, 1982 before the Board
,

charged with the litigation concerning plant security.

Limited appearances were made by and received from many indi-

viduals on April 13-14, 1982, Tr. 530-644, 832-981. Some additional per-

sons took advantage of the publicized opportunity to make limited appear-

ances at the end of hearing days in May and June, 1982. Tr. 2475-80,

3123-29, 3813-16. However, public attendance at the hearings, whether

conducted on Long Island or in Bethesda, has been extremely sparse.

i

, - . , . - - . . , . ,nc. .. , , _ , . .. - - - - - - - . - , - - - ,
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(h) Cross-examination by Means of Public Prehearing Examinations

On October 29, 1982, the Board "noted that it was considering

ordering that the parties conduct cross-examination, redirect and

recross examination with respect to the Phase I emergency planning

contentions initially by means of public prehearing depositions." Board

Memorandum and Order Ruling on Licensing Board Authority to Direct that

Initial Examination of the Pre-Filed Testimony Be Conducted by Means of

Prehearing Examinations, LBP-82-107, 16 NRC (Nov. 19, 1982) (slip

op., at 1); see also Tr. 12,541-43. After giving all parties ample oppor-

tunity to address the legality and wisdom of the proposed procedure, e.2 >

Memorandum Advising S0C and NSC of Board Proposal to Require Depositions

and of Opportunity to File Views (Nov. 9, 1982) (unpublished), the Board

| adopted the procedure. Suffolk County, S0C and NSC refused to either

conduct their initial cross-examination in this fashion or to make their

witnesses available for such examination. Pursuant to the provisions of

its' earlier order, LBP-82-107. 16 NRC (slip op., at 27-28), the Board

deemed the intervenors' refusal to participate to be a total abandonment

of their contentions. Accordingly, on November 23 and 30, 1982, the Board

' dismissed, with prejudice, all Phase I emergency planning contentions _not

previously settled. Tr. 14,746-49, 14,753; see generally Board Memorandum

and Order Confirming Ruling on Sanctions for Intervenors' Refusal to Comply

with Order to Participate in Prehearing Examinations, LBP-82-115, 16 NRC

(Dec. 22, 1982).

I

1 -

s
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Much the same use of prehearing examinations for initial cross- i

examination was subsequently made in order to narrow and focus the hearings

on an aspect of the QA dispute involving the Torrey, Pines Independent

(Construction) Verification of tne Shoreham Nuclear Power Station. See

LBP-82-115, 16 NRC , supra (slip op., at 15-16). The County, the only

intervenor active in the quality assurance litigation, participated in,

these depositions. The NRC Staff did not take part in these depositions,

albeit for reasons unrelated to its general views that such prehearing

examinations are legal and useful. See NRC Staff Position on the Board's

Proposed Deposition Procedures (November 12, 1982). Accordingly, the NRC

Staff did not participate in the evidentiary hearings on the Torrey Pines

Report.

*

,2

5. ISSUES

|
|

(a) Non-Health and Safety Matters

In addition to the health and safety contentions heard and/or settled

since the beginning of evidentiary hearings, the Phase I emergency planning

contentions settled or dismissed, and the security issues settled before

a separate licensing board, this Board and the parties have engaged three

other sorts of issues to date: (1) environmental matters, (2) extension

of Shoreham's construction permit, and~(3) new fuel. Offsite (" Phase

II") emergency planning issues are being considered beyond the time of

issuance of this decision.



- .

.

A-22

(1) Environmental Issues
s

The Board raised certain environmental questions that were answered

to its satisfaction. OHILI/NSC, Suffolk County, and S0C also raised issues

under the National Environmental Policy Act. Some of their NEPA contentions

were rejected at the pleading stage for a variety of defects; some were

dismissed because their proponents failed to respond to discovery concerning

them; others did not withstand motions for summary disposition.4

On August 4,1978 the Board ruled that:

[T]here are no remaining environmental issues
to be considered in this case. Therefore an
environmental hearing will not be held.

Memorandum and Order Relative to Board Concerns Regarding Fish-Return
t

System and Chlorine Discharge at 6 (August 4, 1978) (unpublished). The

Shoreham Opponents Coalition failed in its attempt to reverse this ruling

when 500 entered the proceeding over a year after the ruling came down.5

4See, e.2., Board Memorandum and Order at 17-18 (January 27, 1978)
(unpublished); Order Relative to NRC Staff Motion to Compel Discovery
and Impose Sanctions (Apr'il 19, 1978) (unpublished); Order Relative to
Motions for Summary Disposition ~from Applicant and NRC Staff of Consoli-
dated Intervenors (CI) Contentions 7(a)(ii) and (iii) (July 25, 1978)
(unpublished); Memorandum and Order Relative to Board Concerns Regarding
Fish-Return System and Chlorine Discharge (August 4, 1978) (unpublished).

sSee, e.g., Order Ruling on Petition of Shoreham Opponents Coalition
at 22-24 (March 5,1980) (unpublished); Memorandum and Order Relating
to Response.of SOC to Board Order dated March 5, 1980, at 8 (May 1, 1980)
(unpublished).

- - . -. . - .
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(2) Extension of the Construction Permit

On December 18, 1978, LILCO requested an extension of Shoreham's

construction permit.. An extension to December 31, 1980 was granted on

May 14, 1979. See 44 Fed. Reg. 29,545 (1979).

On November 26, 1980, LILCO requested a further extension of the

permit, which was opposed by the Shoreham Opponents Coalition. On

January 23, 1981, SOC requested a hearing on the extension application

and moved under 10 C.F.R. 6 2.206 to have the permit suspended and/or

revoked. Six months later, SOC sued the NRC in federal district and

circuit courts to the same ends. The suits were dropped once the NRC

granted SOC an opportunity for hearing on the CP extension and ruled

on SOC's Section 2.206 request.

On July 22, 1981, the Commission is' sued an order stating that it

had:

determined that the request [for a CP extension
hearing] will be granted, subject to the peti-
tioner advancing at least one litigable conten-
tion, and that an Atomic Safety and Licensing
Board is to be convened to consider whether
SOC's petition raises iss'ues litigable in this
construction permit extension proceeding, and,
if so, to hear and decide those issues on the
merits. NRC Order at 2 (July 22, 1981) (footnote
omitted).

.

Five days later, the Board sitting in the Shoreham OL proceeding was also

appointed to-deal with the CP extension issues. 46 Fed. Reg. 39,516 (1981).

- - - - , .
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After considering extensive written and oral arguments, the Board found

that SOC had failed to raise "at least one litigable contention" and,
i

therefore, ordered that no hearing be held on the CP extension application.

See Tr. 497-501 (March 10, 1982); Board Memorandum and Order Ruling on

SOC's Construction Permit Extension Contentions and Request for Hearing

of Shoreham Opponents Coalition, LBP-82-41, 15 NRC 1295 (1982). SOC did
i-

not appeal the denial of its hearing request. On July 15, 1982, the con-

struction permit was extended until March 31, 1983. 47 Fed. Reg. 32,502

(1982).

..

i SOC's Section 2.206 request for a stay and/or revocation of the CP

had been previously denied by the Director of Nuclear Reactor Regulation.

Long Island Lighting Co. (Shoreham Nuclear Power Station, Unit 1), D0-81-9,

13 NRC 1125 (June 26, 1981).

(3) New Fuel

On September 25, 1978, LILCO applied for a license to receive,

possess and store new fuel on site, pursuant to 10 C.F.R. Part 70. On

November 3, 1978, the Staff notified the Board and parties of the

pendency of the Part 70 application. Almost eight months thereafter, on

July 27, 1979, NSC opposed'the. application, requested a hearing on it,

f. and sought a stay of the issuance of any license pending Board action.

LILCO and the Staff, in turn, opposed NSC's requests. Negotiations

, _ _ -. . . - .. __ _ _ _ _ , - - - __
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ensued, leading to settlement of the dispute. See Stipulation

Regarding Application for a Special Nuclear Material License (Sept. 18,

1979). The Board thereafter ruled:

On September 24, 1979, the Staff transmitted
a stipulation dated September 18, 1979, concerning
the issuance of materials license pursuant to
10 C.F.R. Part 70, to permit receipt, possession
and storage of unirradiated new fuel assemblies
at the site. The stipulation was signed by the
North Shore Committee Against Thermal and Nuclear
Pollution [ sic], the Staff and the Applicant.

The stipulation is accepted by the Board.

Order Relative to Stipulation Concerning 10 C.F.R. Part 70 (October 5,

1979). Suffolk County took no part in any aspect of these developments;

SOC was not yet a party to the proceeding. At the time there were no

existing security contentions in the OL proceeding.

In May 1982, LILCO received a Part 70 license. Immediately .

thereafter, at the request of Suffolk County, the Board temporarily

forbade shipment of new fuel pursuant to the license. See Interim Order

Staying Shipment of Fuel (May 20, 1982, corrected, May 24, 1982)

(unpublished). LILCO and Suffolk County, with the concurrence of the

NRC Staff, then negotiated a resolution of the County's concerns about

the security of the new fuel once on site. On June 9, 1982, the Board

approved the parties' agreement and removed the stay. See Tr. 4031-32;

Confirmatory Order Lifting " Interim Order Staying Shipment of Fuel"
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(June 14, 1982). The Board encouraged this negotiated process. By

routinely holding almost weekly meetings with these three parties the

Board was kept informed of first the negotiations and thereafter the status

of implementation of the agreement. Given the subject matter, the cooper-

ation of counsel for LILCO and the County, and the coordination of County

officials and police personnel with LILCO personnel, was most appropriate
i

and commendable. Following implementation of the LILC0/ County agreement,

new fuel reached the site in mid-July 1982.

(b) Health and Safety Matters

Thirty-seven sets of health and safety contentions were finally,

accepted for hearings by the Board. These contentions emerged from

hundreds of proposed issues, years of informal negotiations, stipulations,

settlements, and many formal disputes among the parties, plus numerous

I responsive rulings by the Board.8 Of these 37 sets of issues, 20 were

[ wholly settled and 2 were partially settled before reaching hearings.
|

6Beginning with a May.1976 ruling, there have followed to date over 30
orders concerning the contentions to be litigated. These rulings include:
~ Memorandum and Order (May 7, 1976); Memorandum and Order (February 22,
1977); Memorandum and Order (August 1, 1977); Memorandum and Order
(January 27, 1978) (confirming rulings made during the October 11, 1977
prehearing conference); Order Relative to Requests for Clarification and
Reconsideration of the Board Order of January 27, 1978 (March 8, 1978);
Order._ Relative to NRC Staff Motion to Compel Discovery and Impose-Sanc-
tions (April 19, 1978); Memorandum and Order Relative to Board Concerns
Regarding Fish-Return System and Chlorine Discharge (August 4, 1978);
Order Granting NRC Staff Motion of August 18, 1978 to Impose Sanctions'

(| _ October 27, 1978); Order Approving the June 5, 1979 Stipulation (June 28,
1979); Order Relative to Stipulation Concerning 10 C.F.R. Part 70

,

! (October 5, 1979); Memorandum Concerning the Second Stipulation Regarding
(footnote cont'd)

|
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* One more was fully settled (SC-5) and another one was partially settled

(SC-13) after hearings were held on them. See Appendix B for details.
,

i
Sixteen fully or partially litigated sets of contentions, organized under

,

i 11 subjects, are the subject of this partial initial decision. See Appen-
s

. dix C for details.,

I

(Continued)
~'

i

Certain Suffolk County Contentions (November 16, 1979); Order Relative
to the Second Stipulation Concerning Suffolk County Contentions
(January 7,1980); Order Ruling on Petition of Shoreham Opponents Coali-

! tion (March 5, 1980); Certification to the Commission, LBP-80-12, 11
NRC 485 (March 14, 1980); ALAB Memorandum (March 25, 1980); Memorandum

( and Order Relating to Response of SOC to Board Order Dated March 5, 1980
-(May 1, 1980); ALAB Order (May 20, 1980); Order Accepting Third Stipula-

_

tion Regarding Certain Suffolk County Contentions (June 26, 1980); Order
Relative to Stipulation by the NRC Staff and Shoreham Opponents Coali-
tion (June 26, 1980); Order Admitting Shoreham Opponents Coalition (SOC)

. Contention 12-3rd Subpart (July 2,1980); Order Accepting " Joint Motion
for Acceptance of SOC Contentions 6(a)(i) and for Extension.[of Time] to

-

Complete Particularization" (October 27, 1980); Order Accepting Fourth
Stipulation Regarding .Certain Suffolk County Contentions (October '27,
.1980); Order Relative to Fifth Stipulation on-Certain Suffolk County.

I Contentions (February 17, 1981); Memorandum and Order (Ruling on Shoreham
|- Opponents Coalition's Motion for Acceptance of Particularized Contention
| 19) LBP-81-18, 14 NRC 71 (July 7, 1981); Order Approving Stipulation
i (August 10, 1981); Order (August 25, 1981); Memorandum and Order Approv-
' ing Stipulations, Deferring Rulings on Summary Judgment Pending Further

- Particularization, Scheduling a Conference of Parties and Setting an
Estimated Schedule for the Filing of Testimony (February 8, 1982); Memo-

| - randum -and Order _ Confirming Rulings Made at the Conference of. Parties -
-(Regarding Remaining Objections to Admissibility of Contentions and
' Establishment of Hearing Schedule) (March 15, 1982) (confirming rulings
during"the March 9-10 prehearing conference) LBP-82-19, 15 NRC 601-(1982).i

Prehearing Conference Order (April 20, 1982); Memorandum and Order:
' Ruling on_ SOC's Construction Permit Extension Contentions and Request,

for Hearing of Shoreham Opponents Coalition, L8P-82-41, 15 NRC 1295
(May 14, 1982); Prehearing Conference Order (Phase I -- Emergency Plan-
ning)-(July 27, 1982);- Supplemental.Prehearing Conference Order (Phase I'--

Emergency Planning) LBP-82-75, 16 NRC _ ) (September 7, 1982); Appendix B
r
' to-September 7, 1982 Supplemental Prehearing Conference Order (Phase I --
! Emergency Planning) (October 4, 1982) (All unpublished unless otherwise
l noted),

e
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Mer.bers of the Board have examined witnesses in detail and have

from time to time requested information on matters both within and

beyond the scope of admitted contentions. See, e a , Tr. 1156-73,

1410-11, 2355-56, 10,043-47, 14,787-88, 14,792-96. The Board has not

determined sua sponte, however, that "a serious safety, environmental,
'

or common defense and security matter exists" outside of an otherwise
:

admitted contention. See 10 C.F.R. S 2.760a.

!
i

| 6. FINDINGS

|

|

( In order to both facilitate the parties' abilities to produce fin' dings

of fact based on the voluminous record of this proceeding and expedite

the Board's efforts to complete this partial initial decision on all

matters other than off-site emergency planning, the Board announced its

intention, prior to the commencement of evidentiary. hearings, to have

| the parties begin to submit proposed findings on completed contentions

|- while the litigation of other contentions continued. See Prehearing

Conference Order, (unpublished), at 9 (April 20, 1982).

On November 30, 1982, the Board directed the parties to file findings

of fact and conclusions of law on all disputed matters litigated before

September 14, 1982, on the following schedule: LILCO initially on

January 10, 1982, SC/ SOC /NSC on January 20, the Staff on January 31, and

LILCO in reply on February 7. Tr. 14,789-92. On January 5, 1983, in

i response to the County's unopposed request, these deadlines were extended

!

_ _ . . _ _ _ . _ - _ _ _ - ._,
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by one week. Tr. 17,539. On January 25, 1983, the Board granted the

County a four-day extension of time for the filing of findings in order

to save the County from defaulting on its other obligations in this pro-

ceeding and in order to avoid disruption of the hearing schedule.

Tr. 19,089. This extension was granted over the objections of LILCO.

Tr. 19,091. Therefore, LILCO's initial round of proposed findings of
,

fact were filed on January 17, 1983, the County's on January 31, 1983,

and the NRC Staff's on February 11, 1983. By letters to the Board dated

January 28 and April 17, 1983, SOC stated its intention to adopt the

County's proposed findings.7 LILCO's reply findings were submitted on

February 22, 1983.

On February 24, 1983, the Board established a schedule for the
1

submission of proposed findings of fact and conclusions of law with

| . respect to the quality assurance / quality control contentions and the
!

environmental qualification contention litigated betwaen September 14,

1982 and February 24, 1983: LILCO's proposed findings to.be received by

the Board and parties by March 28, 1983, SOC and the County's findings

7We do not reach the question raised by Staff Counsel of whether S0C may
,

file exceptions to this decision based on its adoption of the County's
findings. See letters from Staff Counsel Bernard Bordenick to the Shoreham
OL Licensing Board dated February 4, 1983 and February 7, 1983. We find
this matter to be unnecessary to our decision and therefore express no
opinion on the views of Staff Counsel. See Tr. 20,305. We note
that our April 20, 1982 prehearing conference order directed that parties
not filing findings would be deemed to have defaulted. For purposes of

,

our decision, however, SOC's actions are consistent with the close coordi-
nation among intervenors which we have required to avoid duplicative filings.

. - -=_ - - ._ . - . - ._-
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| to be filed by April 7, 1983, the findings of the Staff to be submitted

| by April 18, 1983 and LILCO's reply findings to be due by April 25, 1983.

'

On April 8, 1983, the Board closed the record on all remaining issues,
'

other than off-site emergency planning, and established an expedited sched-

ule for the submission of supplemental findings on the reopenec Conten-

tion 78 issues, as follows: LILCO's' proposed findings to be received by

.May 2, 1983, the County's findings due on May 9, 1983, the Staff's findings

to be filed by May 16, 1983, and LILCO's reply findings due on May 23,
f

1983.
|

! 7. MOTIONS TO REOPEN

P

On April 7,1983, Suffolk County moved the Board to reopen the
,

; record on Contention SC 11, Passive Mechanical Valve Failure, to permit-

the introduction into evidence of IE Bulletin 83-03, " Check Valte Failures
!

in Raw Water Cooling Systems of Diesel Generators" (March 10, 1983). As

no party sought a further evidentiary hearing even if the Board were to

grant the County's. motion to reopen the record, the Board determined that

it would rule on the County's motion to reopen as a part of its initial

decision on~the merits of SC 11. Accordingly, the parties were directed

to file supplemental proposed findings of fact on the assumption that the

record would be reopened to admit IE Bulletin 83-03 and certain related

documents agreed to by the parties. See~" Memorandum and-Order Providing

for'Further Filings on Suffolk County's Motion to Reopen the Record on

Contention 11" (unpublished) (April 28, 1983).

.

' '
"

- . . - - ,m-. 7 ,-,.,.,,,, ,-,__,_, -,,,,,_,,r ,..,..,_,,,+..,,.,y,e .~ . , ,. , . - , .. ._,,. . .y ,, ,.. . e,f ,
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After the Board's preliminary review of the parties' sunplemental

proposed findings revealed several potential a:nbiguities which the Board

believed would require clarification should it determine to grant the*

County's motion to reopen the record, the Board directed that the parties

respond to several specific questions posed by the Board. See " Memorandum

and Order Directing Clarification of Certain Matters Related to Contention

SC 11" (unpublished) (May 26, 1983). Responsive affidavits were filed by

LILC0 and the Staff on June 10, 1983, and by the County on June 20, 1983.

The Board rules on the County's motion to reopen in this decision.

On May 2, 1983, the County filed a motion to admit a new contention

concerning the emergency diesel generators. After receiving written

responses from LILCO and the Staff, the Board conducted a one day con-

ference of parties to discuss the views of tha parties and their experts.

On June 22, 1983, the Board issued a memorandum.cnd order admitting

portiores of the County's contention related to excessive vibration and

cylinder head cracking in the diesel generators and denying the balance

of the County's motion. See " Memorandum and Order Ruling on Suffolk
,

County's Motion to Admit New Contention," LBP-83-30, 17 NRC (June 22,

1983).

..

_ _ - .. . . - _.--
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APPENDIX B:
..

SEQUENCE OF SE*ITLEMENTS

Date
Settlement
Accepted Begins at

Witness (Party) _by Board Transcript

1. Dirt in Diesel McCaffrey (LILCO) 5/7/82 1626
Generator Relays Giardina'(NRC)
SC 2 Goldsmith (SC)

.

2. Fire Protection McCaffrey (LILCO) 5/7/82 1626
SC 17 Eberly (NRC)

Capstick (SC)

3. Turbine Orientation Kascsak (LILCO) 5/7/82 1626
SOC 19(j) Schiffgens (NRC)

4. Clad Swelling Hill (LILCO) 6/11/82 4305
and Flow Blockage Meyer (NRC) 7/22/82 7872
SOC 16

.5. Iodine Monitoring Schmitt (LILCO) 6/15/82 4329
SC 28(a)(iii)/ SOC 7A(3); Chandrasekaran (hTC)
SC 27(c)/ SOC 3(c) Minor (SC)

6. SPDS Price (LILCO) 7/8/82 6038
SC 28(a)(iv)/ SOC 7A(4) Eckenrode (NRC)

Minor (SC)

7. Notice of Disabled Steiger (LILCO) 8/5/82 9138
Safety System Mauck (NRC)
SOC 9

8. ECCS Cutoff Stark (LILCO) 8/5/82 9138
SC 28 (a)(i)/ Hodgcs (NRC)
SOC 7A(1) Minor (SC)

-Bridenbaugh (SC)
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Date
Settlement
Accepted Begins at

Witness (Party) by Board Transcript

9. ECCS Pump Blockage Kascsak (LILCO) 8/25/82 9502
SC 9 Hodges (NRC)

Goldsmith (SC)

10. Human Factors -- Notaro (LILCO) 10/14/82 11,677 I

Procedures Clifford (NRC)
SC 19 Eckenrode (NRC)

Rivenbark :(NRC)
Goldsmith (SC)
Ball (SC)
Crosse (SC)
Mazour (SC) '

11. Human Factors -- Bengston (LILCO) 10/14/82 11.677Simulator Rottkamp (LILCO)
SC 20 Deliso (NRC)

12. RPV Integrity Barry (LILCO) 10/14/82 11,677
and Testing Ranganath (LILCO)~

SC 25/ SOC 19(a) Seaman (LILCO)
Hazelton (NRC) :

Cheng (NRC)
Hum (NRC) . -

Smith (NRC)
Walton (NRC)
Hinson (NRC).
Bridenbaugh (SC)

.

13. ALARA Fortier (LILCO) 10/14/82 11,677.
SC 26 Miele (LILCO)

Hinson (NRC)
Wing (NRC)
Goldsmith (SC)
Bridenbaugh (SC)
Barlit (SC)

14. Post Accident Rigert (LILCO) 10/14/82 11,677
Monitoring Mauck (NRC)-

-SC 27/ SOC 3 Hubbard-(SC)
.(Partially Minor (SC)
~ Settled)
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Date
Settlement
Accepted Begins at

Witness (Party) by Board Transcript

15. Phase 1 Emergency
,

Planning

SC/ SOC /NSC 1-14
(Partially

Settled)

Effect of Weather 11/23/82 14,719
on Sirens

;

EP 1(A)
.

.

Federal Resources 11/23/82 14,719
EP 3

-

Notification 11/23/82 14,719
with Emergency
Classification
EP 5(C)

Training of Offsite 11/23/82 14,719
Agencies
EP 6

Emergency Director 11/23/82 14,719
and Response Manager

'EP 7(A)
.

Emergency Operations 11/23/82 14,719
Facility
EP 8

Radiological Exposure -11/23/82 14,719
EP'9

Field Monitoring 11/23/82 14,714
EP 10(A)

. Redundant Power- 11/23/82 .14,719.
' Supplies

~EP 11(D)
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Date,

'
Settlement
Accepted Begins at

Witness (Party) by Board Transcript

Communications 11/23/82 14,719
through Beepers.

EP 11(E)

.

NAWAS 11/23/82 14,719
EP 11(F)

'
Personnel Assignments: 11/23/82 14,719
A. Number of
Personnel in EOF
EP 12(A)

16. Security Planning 12/3/82 --

SC Security 1-9

17. Loose Parts Price (LILCO) 12/7/82 15,480
Monitoring Hsii (NRC)
SC 5 Goldsmith (SC)
(Settled after hearing)

18. Human Factors -- Poltrino (LILCO) 12/7/82 '15,481
Equipment Eckenrode (NRC)
SC 18 Goldsmith (SC).

Minor (SC)

19. Remote Shutdown 12/21/82 17,198
Panel H

SC 1

~20. Inadequate Hill (LILCO) 12/22/82' 17,519
Core Cooling _ Rigert (LILCO)
SC 3 and 27(k)/ Sun (NRC)
SOC:3(k) and 8 . Goldsmith (SC)

Minor (SC):

'21. Electrical Separation McCaffrey (LILCO). 1/12/83 17,818.

'SC.31/ SOC 19(g) Eberly (NRC) (Amendment)
Knox (NRC) 1/19/83 18,596
Mauck (NRC) (Agreement)

-Hubbard~(SC)
Minor (SC)
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Data
Settitzint
Accepted Begins at

Witness (Party) by Board Transcript

22. Cracking of Materialsl/ Kascsak (LILCO) 1'19 '83 18 'A'

SC 24/ SOC 19(c) Smith (SRC)
and (d) Anderson (SC)

Bridenbaugh (SC)

23. Environmental Etzweiler (LILCO) 1/26/83 19,299
Qualification Gleason (LILCO)
SC 8/ SOC 19(h) Kascsak (LILCO)
(Partially Najuch (LILCO)
Settled) , Shosho (LILCO)

Woodward,(LILCO)
Kennedy (NRC)
Noonan (NRC)
Minor (SC)

24. Seismic Qualificationj 1/26/83 19,299
SOC 19(i)

25. Containment Isolation 2/24/83 20.311 |
SC 23

26. Electrical Penetration 2/24/83 20,311
SC 32/ SOC 19(f)

27. Quality Assurance Alexander (LILCO) 4/8/83 21,000-
--

Operations Arrington (LILCO)
SC 13(d) Baldwin (LILCO)
(Settled after hearing) Burns (LILCO)

Eifert (LILCO)
Gerecke (LILCO)
Kelly (LILCO)
Long (LILCO)
Muller (LILCO)
Museler (LILCO)
Youngling (LILCO)
Gallo (NRC)
Gilray (NRC)
Higgins (NRC)
Narrow (NRC)
Riverbark (NRC)
Hubbard (SC)

,

1/ A supplemental agreement resolving an issue involving the intergranular
stress corrosion cracking concern raised in the Differing Professional
Opinion of Staff member Joseph Halapatz was signed by the parties on
February 22, 1983 and subsequently approved by the Board. This issue
was expressly left unresolved in the parties' settlement agreement on
SC 24/ SOC 19(c) and (d), although the question of whether this matter
was within the scope of that contention was never resolved.
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Date
Settlement
Accepted Begins at

Witness (Party) by Board Transcript

28. Quality Assurance -- Muller (LILCO) 5/24/83 3/
OQA Procedures Youngling (LILCO)

Gilray (NRC)SC 13(a) ,
Higgins (NRC)(Partially settled)

Rivenbark (NRC)
Hubbard (SC)

.

d

2/ " Order Approving Resolution of SC Contention 13(a)," (unpublished)
May 24, 1983. Disagreements on seven subissues not resolved by
that order were subsequently resolved by the parties after further
Board-ordered discussions. See " Joint Status Report on SC Contention
13(a) (OQA Procedures)" dated June 20, 1983.

.
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APPENDIX C:

SEQUENCE OF TESTIMONY

Begins at
Witness (Party) Date Transcript

1. Safety Classification Goldsmith (SC/ SOC) 5/4/82 1104
and Systems Interation 4/7/83 20882
SC/ SOC 7B and SOC 19(b) Harwood (SC/ SOC) 5/4/82 1104,

Hubbard (SC/ SOC) 5/4/82 1104
! i 4/7/83 20882

Minor (SC/ SOC) 5/4/82 1104
4/7/83 20882

Burns (LILCO) 6/15/82 4340
6/25/82 5632

Dawe (LILCO) 6/15/82 4340
4/8/83 21035

Garabedian (LILCO) 6/15/82 4340
Ianni (LILCO) 6/15/82 4340
Joksimovich (LILCO) 6/15/82 4340

6/25/82 5632
Kascsak (LILCO) 6/15/82 4340

6/25/82 5632
McGuire (LILCO) 6/15/82 4340

! Rigelhaupt (LILCO) 6/15/82 4340
Robare (LILCO) 6/15/82 4340

i Roths (LILCO) 6/17/82 4576
; Pollock (LILCO) 4/8/83 21035

'Rivello (LILCO) 4/8/83 21035
McCaffrey (LILCO) 4/8/83 21035
Museler (LILCO) 4/8/83 21035
Speis (NRC) 7/9/82 6347
Haass (NRC) 7/9/82 6347
Rossi (NRC) 7/9/82 6347

4/7/83 20807
Conran (NRC) 7/9/82 6347

4/5/83 20394,

i Hodges (NRC) 7/9/82 6347
Kirkwood (NRC) 7/9/82~ 6347
Thadani (NRC) 7/13/82 6452

7/21/82 7436
4/7/83 20807

Coffman (NRC) 4/7/83 20807
Mattson (NRC) 4/7/83 .20807
Vollmer (NRC) 4/7/83 20807

2. Water Hammer Fortier (LILCO) 5/25/82 1933
SC 4 Hill (LILCO) 5/25/82 1933

i Hodges (NRC) 5/25/82 1933

| Goldsmith (SC) 5/27/82 2377
|

(_
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Begins at
Witness (Party) Date Transcript

3. ECCS Core Spray Hill (LILCO) 5/28/82 2523
SC 10 Sun (NRC) 5/28/82 2523

4 Loose Parts Monitoring Price (LILCO) 6/1/82 2691
*

'

SC 5 Hsii (NRC) 6/1/82 2691
(settled after hearing) Goldsmith (SC) 6/3/82 3176

5. Valve Failure Bridenbaugh (SC) 6/4/82 3540.

SC 11 Minor (SC) 6/4/82 3541
6/8/82 3685

Fortier (LILCO) 6/8/82 3626
3739

Kreps (LILCO) 6/8/82 3626-
3739

Kirkwood (NRC) 6/8/82 3739

6. Seismic Design Lucks (LILCO) 6/9/82 3966
SOC 19(e) Kim (NRC) 6/9/82 3966

Rothman (NRC) 6/9/82 3966
Wong (LILCO) 6/9/82 3966

7.- SRV Tests and Crawford (LILCO) 7/27/82 7949
Challenges Smith (LILCO) 7/27/82 7949
SC/ SOC 22; SC 28 Stark (LILCO) 7/27/82 7949
(a)(vi)/ SOC 7A(6) Boseman (LILCO) 7/27/82' 7949

Hayes (LILCO) 7/27/82 .7949
Kreps (LILCO) 7/27/82 7949
Malovrh (LILCO) 7/27/82 7949
Wright (NRC) 7/27/82 7963
Hodges (NRC) 7/27/82 7963
Cherny (NRC) 7/27/82 7963
Bridenbaugh (SC) 8/3/82 8702
Minor (SC) 8/3/82 8702

8. .ATWS Calone (LILCO) 8/4/82 8906
SC 16 Carter (LILCO) 8/4/82 8906

Eckert (LILCO) 8/4/82 8906
_Pfefferlen (LILCO) 8/4/82 8906
Rigert'(LILCO). 8/4/82 8906
Sullivan (LILCO) 8/4/82 8906
Hodges (NRC) 8/4/82 8906
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Begins at
Witness (Party) Date Transcript

9; Post Accident Baron (LILCO) 8/24/82 9451
Monitoring Kreps (LILCO) 8/24/82 9451
SC 27/ SOC 3 Rigert (LILCO) 8/24/82 9451

Schmitt (LILCO) 8/24/82 9451
Mauck (NRC) 8/24/82 9451-

Rossi (NRC) 8/24/82 9451
*

Minor (SC) 8/25/82 9579
'

e
.

10. Mark II Chau (LILCO) 8/26/82 9729
SC 21 Davis (LILCO) 8/26/82 9729

Malovrh (LILCO) 8/26/82 9729
Metcalf (LILCO) 8/26/82 9729
Townsend (LILCO) 8/26/82 9729
Eltawila (NRC) 8/26/82 9729
Fields (NRC 8/26/82 9729
Tan (NRC) 8/26/82 9729
Terao (NRC) 8/26/82 9729

11. Quality Assurance Alexander (LILCO) 9/14/82 10075
SC/ SOC 12, 11/17/82 14315
SC 13-15 Arrington (LILCO) 9/14/82 10075
(SC-13 partially 2/22/83 19748
settled after Baldwin (LILCO) 9/14/82 10075
hearing) 11/9/82 13292

Burns (LILCO) 9/14/82 10075
10/14/82 11709
10/29/82 12405
11/9/82 13292

Eifert (LILCO) 9/14/82 10075 -
11/9/82 13292

Gerecke (LILCO) 9/14/82- 10075
11/9/82 13292

Kelly (LILCO) 9/14/82 10075
11/9/82 13292
11/11/82 13686
2/22/83 19748

Kubinak (LILCO) 11/17/82 14315
Long (LILCO) 9/14/82 10075

10/12/82 11365
11/9/82- 13292

McCaffrey (LILCO) 11/17/82 14315
Muller (LILCO) 9/14/82. 10075

9/17/82 10488
9/22/82 10795
9/24/82 11191
11/2/82 12587
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Begins at
Witness (Party) Date Transcript

11/12/82 13953
Museler (LILCO) 9/14/82 10075

10/28/82 12236
11/9/82 13292
2/22/83 19748

Youngling (LIICO) 9/14/82 10075
9/22/82 10893
11/2/82 12587

' ' 11/12/82- 13953
Hubbard (SC) 12/2/82 15224,

1/25/83 19062
Gallo (NRC) 12/14/82 16238
Gilray (NRC) 12/14/82 16238

2/23/83 20141
Higgins .(NRC) 12/14/82 16238

2/22/83 19748
Narrow (NRC) 12/14/82 16238
Rivenbark (NRC) 12/14/82 16238
Johnson (LILCO) 1/10/83 17586-
Novarro (LILCO) 1/10/83 17586
Samaniego (SC) 1/25/83 19062
Greenman (NRC) 2/22/83 19748
Caphton (NRC) 2/23/83 20141

12. Environmental Etzweiler (LILCO) 1/26/83 19301
Qualification Gleason (LILCO) 1/26/83 19301
SC 8/ SOC 19(h) Kascsak (LILCO) 1/26/83 19301

Najuch (LILCO) 1/26/83 19301
Shosho (LILCO) 1/26/83 19301
Woodward (LILCO) 1/26/83 19301
Kennedy (NRC) 1/26/83 19309
Noe. tan (NRC) 1/26/83 19309
Minor (SC) 1/31/83 19665

,
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| APPENDIX D:

WITNESSES IN ALPHABETICAL ORDER
|

c Following
! Witness Transcript Page
|

Alexander, John F. I t,

; " Testimony of John F. Alexander, 10,080
4 T. Tracy Arrington, Frederick B. [Not Bound In]Baldwin, Robert G. Burns, William [LILCO Ex. 21]
'

c F. Eifert, T. Frank Gerecke, Joseph
.

M. Kelly, Donald G. Long, Arthur R.
Muller, William J. Museler, and
Edward J. Youngl'ing for the Long
Island Lighting Company Regarding
Suffolk County and Shoreham+

Opponents Coalition Contention 12 and .*

Suffolk County Cententions 13, 14,
and 15"

Arrington, T. Tracy

" Testimony of John F. Alexander, 10,080-
T. Tracy Arrington, Frederick B. [Not Bound In]-Baldwin, Robert G. Burns, William [LILCO Ex. 21]
F. Eifert, T. Frank Gerecke, Joseph
M. Kelly, Donald G. Long, Arthur.R.
Muller, William J. Museler, and
Edward J. Youngling for the Long

'

Island Lighting Company Regarding
Suffolk County and Shoreham
opponents Coalition Contention 12 and

'

Suffolk County Contentions'13, 14,
and 15"

o

" Supplemental Testimony of Messrs. 19,757
. Museler, Arrington, and Kelly
! Concerning I&E Inspection Report

No. 50-322/83-02"
:

f
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FollowingWitness Transcript Page

~Baldwin, Frederick B.

" Testimony of John F. Alexander, 10,080
T. Tracy Arrington, Frederick B. [Not Bound In]Baldwin, Robert G. Burns, William [LILCO Ex. 21]F. Eifert, T. Frank Gerecke, Joseph
M. Kelly, Donald G. Long, Arthur R.
Muller, William J. Museler, and
Edward J. Youngling for the Long
Island Lighting Company Regarding
Suffolk County and Shoreham
Opponents Coalition Contention 12 and
Suffolk County Contentions 13, 14,
and 15"

Baron, Joseph S.

" Professional Qualifications" 9455
Boseman, John J.

"LILCO's Motion to Join J. J. 7954Boseman and C. A. Malovrh
with R. M. Crawford, J. L.
Smith and S. J. Stark to
Support LILCO's Testimony
on SC/ SOC Content ~ ion 22--
SRV Tests"

" Professional Qualifications" 7954

" Testimony of John J. Boseman, 7959Raymond M. Crawford, Fred Hayes,
John J. Kreps, and Jeffrey L.
Smith for the Long Island Lighting-
Company on Suffolk County Contention
28a(vi) and SOC Contention 7A(6) --

Reduction of Challenges to SRV's"

" Supplemental Testimony of 15,506.
Jeffrey L. Smith, John J. [Not Bound In]Boseman and Richard [LILCO Ex. 46]Gutmann Concerning Maintenance
of Safety / Relief Valves at
Shoreham Nuclear Station"
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" Supplemental Testimony of 15,506
John J. Boseman on Behalf [Not Bound In]
of Long Island Lighting -[LILCO Ex. 47]

-

Company Concerning Polymeriza-
tion of SRV Lubricants"

"Further Supplemental Testimony 15,506
>

of John J. Boseman on Behalf [Not Bound In]
of Long Island Lightingi [LILCO Ex. 48]i

Company Concerning. Polymerization
of SRV Lubricants"

Bridenbaugh, Dale G.

" Professional Qualifications 3543
of Dale G. Bridenbaugh"<

.

" Prepared Direct Testimony.of 3545
Dale G. Bridenbaugh and Gregory
C. Minor on Behalf of Suffolk
County-Regarding Suffolk County
Contention 11, Passive Mechanical
Valve Failure"

" Prepared Direct Testimony of 8704
Dale G. " 'd--"-"gh and Gregory
C. Minor on Behal'f of Suffolk
County Regarding Suffolk County
Contention 22, SRV Test Program"

" Prepared Direct Testimony of- 8709
Dale G. Bridenbaugh and Gregory
C. Minor on Behalf of Suffolk
County Regarding suffolk County'

Contention 28(a)(vi) and SOC
Contention 7A(6),. Reduction of
SRV Challenges"-

,
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' Burns, Edward T.

" Testimony of Edward T. Burns, 4346
George F. Dawe, George Garabedian,
Pio W. Ianni, Vojin Joksimovich,
Robert M. Kascsak, Paul 4J. McGuire,
Paul W. Rigelhaupt and David J.
Robare for the Long Island Lighting
Company Regarding Suffolk County /'.
Shoreham Opponents Coalition
Contention 7B and Shoreham
Opponents Coalition Contention
19(b)"

Burns, Robhrt G.

" Testimony of John F. Alexander, 10,080
T. Tracy Arrington, Frederick B. [Not Bound In]Baldwin, Robert G. Burns, William [LILCO Ex. 21]F. Eifert, T. Frank Gerecke, Joseph-
M. Kelly, Donald G. Long, Arthur R.
Muller, William J. Museler,-and
Edward J. Youngling for the Long
Island Lighting Company Regarding
Suffolk County and Shoreham
Opponents Coalition Contention 12 and
Suffolk County Contentions 13, 14,
and 15"

Calone, Leonard J.

" Testimony of Leonard J. Calone, 8870
Harry T. Carter, Eugene C. Eckert,
Henry C. Pfefferlen, John A. Rigert
and William P. Sullivan'for.Long
Island Lighting Company on Suffolk i
. County Contention 16--ATWS" '

Caphton,-Donald L.
.,

" Donald L. Caphton,-Professional 20,148
Qualification, Region I,?U.S.
Nuclear Regulatory Commission"

.
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' Carter, Harry T.

" Testimony of Leonard J. Calone, 8870
Harry T. Carter, Eugene C. Eckert,
Henry C. Pfefferlen, John A. Rigert
and William P. Sullivan.for Long
Island Lighting Company on Suffolk
County Contention 16--ATWS"

!

Chau,-Hancock
.

" Testimony of Hancock Chau, 9735
Charles A. Malovrh and William
M. Davis for the Long Island
Lighting Company on Suffolk
County Contention 21--Mark II
Containment"

" Professional Qualifications" 9735

Cherny, Frank C.

"NRC Staff Motion To Supplement 7967
The Witness Panel On S/RV Contentions"
" Frank C. Cherny -- Professional 7967
Qualifications"

Coffman, Jr., Franklin D.

"NRC Staff Supplemental Testi- 20,810
' mony on Contention 7B By
RogerJJ. Mattson, Richard H.
Vollmer, Charles E. Rossi,
Ashok C. Thadani and Franklin D.
Coffman, Jr."
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Conran, Sr., James H.

"NRC Staff Testimony of Themis 6357
P. Speis, Walter P. Haass,
Marvin.W. Hodges, C. E. Rossi,
James H. Conran, Sr. and Robert
Kirkwood on Safety Classification
and Analysis of Structures, Systems
and Components (SC/ SOC Contention
7B) (SOC Contention 19(b))"
"NRC Staff Testimony of James H. 6368
Conran, Sr. in Rebuttal to
Applicant's Testimony on Safety
Classification and Analysis of
Structures, Systems and Components
(SC/ SOC Contention 7B) (SOC
Contention 19(b))"
" Affidavit of James H. Conran" 20,401

Crawford, Raymond M.
.

" Testimony of Raymond M. Crawford, 7954
Jeffrey L. Smith and Steven J.
Stark for the Long Island
Lighting Company on Suffolk
County and SOC Contention 22 --
SRV Test Program"

" Testimony of John J. Boseman, 7959
Raymond M. Crawford, Fred
Hayes, John J. Kreps, and
Jeffrey L. Smith for the Long
Island Lighting Company on
Suffolk County Contention 28a(vi)
and SOC Contention 7A(6) --
Reduction of Challenges to SRV's"

.
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' Davis, William M.

" Testimony of Hancock Chau, 9735
Charles A. Malovrh and William
M. Davis for the Long Island
Lighting Company on Suffolk
County Contention 21--Mark II
Containment"

" Professional Qualifications" 9735

Dawe, George F.

" Testimony of Edward T.| Burns, 4346
George F. Dawe, George Garabedian,
Pio W. Ianni, Vojin Joksimovich,
Robert M. Kascsak, Paul J. McGuire,
Paul W. Rigelhaupt and. David J.
Robare for the Long I: land Lighting
Company Regarding Suffotk County /
Shoreham opponents Coalition
Contention 7B and Shorehn.?
Opponents-Coalition Contention
19(b)"

Eckert, Eugene C.

" Testimony of Leonard J. Calone, 8870
Harry T. Carter, Eugene C. Eckert,
Henry C. Pfefferlen, John A. Rigert
and William P.ESullivan~for Long.
Island Lighting Company on Suffolk
County Contention 16--ATWS"

Eifert, William F.

" Testimony of' John F. Alexander, 10,080
T. Tracy Arrington, Frederick B. [Not Bound In]Baldwin, Robert G. Burns, William [LILCO Ex. 21]F. Eifert, T. Frank Gerecke, Joseph
M. Kelly,' Donald G. Long, Arthur R.
Muller, William J. Museler, and
Edward J. Youngling.for the Long
Island Lighting Company Regarding.
Suffolk County and Shoreham
Opponents Coalition Contention-12 and
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Suffolk County Contentions 13, 14,
and 15"

Eltawila, Farouk

"NRC Staff Testimony of Farouk 9741
Eltawila, Mel B. Fields, and
Chen P. Tan on Mark II Contain-
ment (Suffolk County Contention
21)," profesgional qualifications,
and portions of SER and SER
Supplements that pertain to this
contention

Memorandum from T. Speis' to 9744
R. Tedesco, " Assessment of NRC
Consultant's Report on the
Chugging Load Specifications for
Mark II Containments," June 1, 1982;
and Memorandum from T. Speis to
R. Tedesco, " Supplement to the
Safety Evaluation Report for
Shoreham Nuclear Power Station,"
June 24, 1982

Etzweiler, Joan F.

" Testimony of Robert M. Kascsak, 19,305
Joan F. Etzweiler, James F.
Gleason, Robert J. Najuch,
William R. Shosho, and Newell

.

K. Woodward for the Long Island
Lighting Company on SC
Contention 8/ SOC. Contention
19(h) -- Environmental Qualification"

Fields, Mel B.

"NRC Staff Testimony of Farouk~ 9741
Eltawila, Mel B. Fields, and
Chen P. Tan on Mark II Contain-
ment (Suffolk County Contention
21)," professional. qualifications
and. portions of SER and SER
Supplements that pertain to this
contention
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Memorandum from T. Speis to 9744
T. Novak, " Supplement to the
Safety Evaluation Report for
Shoreham Nuclear Station, Unit
1"

Fortier, Raymond E.
i

" Testimony of Raymond ' 1935
E. Fortier and Richard A. Hill
for the Long Island Lighting
Company on Suffolk County Contention
4 -- Water Hammer"

" Testimony of Raymond 3629
E. Fortier for the Long
Island Lighting Company on
SC Contention 11 -- Passive
Mechanical Valve Failure"

Gallo, Robert M.

"NRC Staff Testimony of 16,248
Robert Gallo, John Gilray, [ Qualifications
George Rivenbark, James Only Bound In
Higgins, and Lewis Narrow at 16,245]
Regarding Quality Assurance, (Staff Ex. 8]
SC Contentions 12, 13, 14 and
15" with " Professional
Qualifications of Robert M.
Gallo," " Professional
Qualifications of James C.
Higgins," " Professional
Qualifications of Lewis Narrow,"
" Professional Qualifications
of George W. Rivenbark," and
" Qualifications and Experience
of John William Gilray" and 10
attachments

" Supplemental NRC Staff 16,260
Testimony of Robert Gallo, [ Bound In
John Gilray, George at 16,411-Al
Rivenbark, James Higgins, and [ Staff Ex. 9]
Lewis Narrow Regarding
Quality Assurance, SC Contentions

.
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12, 13, 14, and 15".

Garabedian, George

" Testimony of Edward T. Burns, 4346
,

'

George F. Dawe, George Garabedian,
Pio W. Ianni, Vojin Joksimovich,
Robert M. Kascsak, Paul J. McGuire,
Paul W. Rigelhaupt and David J..
Robare for the Long Island Lighting

: Company Regarding Suffolk. County /
Shoreham opponents coalition
Contention 7B and Shoreham
Opponents Coalition Contention
19(b)"

i

Gerecke, T. Frank

" Testimony of John F. Alexander, 10,080
T. Tracy Arrington, Frederick B. [Not Bound In}Baldwin, Robert G. Burns, William [LILCO Ex. 21]F. Eifert, T. Frank Gerecke, Joseph
M. Kelly, Donald G. Long, Arthur R.
Muller, William J. Museler, and
Edward J. Youngling for the Long
Island Lighting Company Regarding
Suffolk County an'd Shoreham
Opponents Coalition Contention 12 and
Suffolk County Contentions 13, 14,
and 15"

Gilray, John William

"NRC Staff Testimony of 16,248
Robert Gallo,_ John Gilray, [ QualificationsGeorge Rivenbark, James Only Bound In
Higgins, and Lewis Narrow at 16,245}Regarding Quality Assurance, (Staff Ex. 8]SC Contentions 12, 13, 14 and
15" with " Professional
Qualifications of Robert M.
Gallo," " Professional
Qualifications of James C.
Higgins," " Professional
Qualifications of Lewis Narrow,"
" Professional Qualifications

.
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of. George W. Rivenbark," and
" Qualifications and Experience -

of John William Gilray" and 10
attachments*

" Supplemental NRC Staff 16,260
Testimony of Robert Gallo, [ Bound In-; John Gilray, George ! I at 16,411-A]'

Rivenbark, James Higgins, and [ Staff Ex. 9]
Lewis Narrow Regarding
Quality Assurance, SC Contentions
12, 13, 14, and 15"

Gleason,-James F.

I " Testimony of Robert M. Kascsak, 19,305
Joan F. Etzweiler, James F.
Gleason, Robert J. Najuch,
William R. Shosho, and Newell
K. Woodward for the Long Island
Lighting Company on SC
Contention 8/ SOC Contention
19(h) -- Environmental Qualification"

GoJjsmith, Marc W.

" Professional Biography of 1113
Marc W. Goldsmith"

" Prepared Direct Testimony of 1114
Marc W. Goldsmith, Susan J.

,

Harwood, Richard B. Hubbard,
and Gregory C. Minor on behalfi

of Suffolk County and the
Shoreham opponents coalition
Regarding Contention 7B"

''

" Direct Testimony of Marc W. 2381
Goldsmith on Behalf of Suffolk
County Regarding Suffolk County
Contention No. 4 - Water Hammer"

" Addendum to Testimony of Marc W. 2381
Goldsmith on Behalf of Suffolk
County Regarding Suffolk County
Contention No. 4 - Water Hammer"

.

-_______.-_.___.__._..____.____.__-___&_. -___ ______________m___.m_ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ - _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . . _ . _ _ _ _ . _ _ _ _ . _ _ _ _ . - - _ _ _ _ -
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" Direct Testimony of Marc W. 3180)

Goldsmith on Behalf of Suffolk
County Regarding Suffolk
County Contention No. 5-,

'

Loose Parts Monitoring"

- "Suffolk County Supplemental 20,903
Testimony on Contention 7B
By Marc W. Goldsmith, Richard B.
Hubbard and Gregory C. Minor"

Greenman, Edward G.
;,

" Professional Qualifications 19,753
i of Edward G. Greenman"

Gutmann, Richard

" Supplemental Testimony of 15,506
Jeffrey L. Smith, John J. [Not Bound In]

<

'
. Boseman and Richard [LILCO Ex. 46]Gutmann Concerning Maintenance.

; of Safety / Relief Valves at
Shoreham Nuclear Station"

t

Haass, Walter P.

'"NRC Staff Testimony of Themis 6357P. Speis, Walter P. Haass,
Marvin W. Hodges, C. E. Rossi,4

James H. Conran, Sr. and Robert
'

Kirkwood on Safety Classification
and Analysis of Structur'es, Systems
and Components (SC/ SOC Contention
7B)'(SOC Contention 19(b)),"

,

Harwood, Susan J.

"The Professional Biography' 1113
of Susan J. Harwood"

i

1-

i

.
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" Prepared Direct Testimony of 1114
Marc W. Goldsmith, Susan J.
Harwood, Richard B. Hubbard,
and Gregory C. Minor on behalf
of Suffolk County and the
Shoreham Opponents Coalition ,

Regarding Contention 7B"
l

Hayes, Fred

" Testimony of John J. Boseman, 7959;

Raymond M. Crawford, Fred
Hayes, John J. Kreps, and
Jeffrey L. Smith for the Long
Island Lighting Company on
Suffolk County Contention 28a(vi)
and SOC Contention'7A(6) --

Reduction of Challenges to SRV's"

Higgins, James C.

"NRC Staff Testimony of 16,248
Robert Gallo, John Gilray, [ Qualifications
George Rivenbark, James Only Bound In
Higgins, and Lewis Narrow at 16,245]
Regarding Quality Assurance, [ Staff Ex. 8]
SC Contentions 12, 13, 14 and
15" with " Professional
Qualifications of Robert M.
Gallo," " Professional
Qualifications of James C.
Higgins," " Professional
Qualifications of Lewis Narrow,"
- " Professional Qualifications
of George W. Rivenbark," and
" Qualifications and Experience
of John William Gilray" and 10
attachments

" Supplemental NRC Staff 16,260
Testimony of Robert Gallo, [ Bound In
John Gilray, George at 16,411-A]
Rivenbark, James Higgins, and [ Staff Ex. 9]Lewis Narrow Regarding
Quality Assurance, SC Contentions
12, 13, 14, and 15"

.
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' Hill, Richard A.

"Testimopy. of Raymond E. 1935
'

Eortier and Richard A. Hill
for the Long Island Lighting

'
Company on Suffolk County Contention
4 -- Water Hammer" -

" Testimony of Richard A.. Hill 2524
for the Long Island Lighting'

-

Company on.Suffolk County
|- . Contention 10--ECCS Core Spray"

- Hodges, Marvin W. (Wayne)

"NRC Staff Testimony 1940
of Marvin W. (Wayne) Hodges
Concerning Water Hammer (Suffolk

p County Contention 4)"

"NRC Staff Testimony of Themis 6357
P. Speis, Walter P. Haass,
Marvin W. Hodges, C. E. Rossi,
James H. Conran, Sr. and Robert
Kirkwood on Safety Classification
and Analysis of Structures, Systems
and Components (SC/ SOC Contention
75)-(SOC Contention'19(b))"

'

.

' "NRC Staff Testimony,of Marvin 7966
W. (Wayne) Hodges Regarding
Reduction of SRV Challenges,
SC Contention 28(a)(vi),
SOC Contention 7(a)(6)"
"NRC Staff Testimony of Marvin 8872
W. Hodges on Anticipated
Transients Without Scram (ATWS)'

(SC Contention 16)"

!

; .

t

,

m-w- - -w n, . -- ,nn,- ,.,, ,m-,-,p- -.,,,nn., v- . , , - - ,,,-.-p,,-r-y4c-,-- -,vn-, --,,-w-r--,v-. w,- ,g- ,,,,- e -,,-e um-



.

I

D-15
:

1

Following
Witness Transcript Page

'Hsii, Yi-Hsiung

"NRC Staff Testimony of 2701Yi-Hsiung Hsii Regarding
Loose Parts Monitoring
(Suffolk County Contention
5)"

Hubbard, Richard B.

" Professional' Qualifications of 1113Richard B. Hubbard"

" Prepared Direct Testimony of 1114Marc W. Goldsmith, Susan J.
Harwood, Richard B. Hubbard,
and Gregory C. Minor on. behalf
of Suffolk County and the
Shoreham Opponents Coalition
Regarding Contention 7B"

" Prepared Direct Testimony of 9587
Richard B. Hubbard and Gregory
C. Minor on Behalf of Suffolk
County and the Shoreham Opponents
Coalition Regarding Suffolk County
Contention 27 and SOC Contention
3--Post-Accident Monitoring"

" Prepared Direct Testimony 15,234
of Richard B. Hubbard on [Not Bound In}Behalf of Suffolk County [SC Ex. 89A]Regarding Suffolk County
Contentions 12, 13, 14
and 15, Quality Assurance /
Quality Control"

" Attachments to Prepared. 15,234
Direct Testimony of Richard [Not Bound In]B. Hubbard on Behalf of [SC Ex. 89B]Suffolk County Regarding
Suffolk County Contentions
12, 13, 14 and 15, Quality
Assurance / Quality Control"
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" Errata to Prefiled Direct 15,234
>

: Testimony of Richard B. [Not Bound In]Hubbard on Suffolk County [SC Ex. 89C}
Contentions 12 through 15"

" Supplemental Direct Testimony 15,362,

of Richard B. Hubbard in [Not Bound In}
Response to Board Question" [SC Ex. 89D],

" Direct Testimony of Richard B. .19,068
Hubbard and Dr. Francisco J.
Samaniego Regarding Torrey
Pines Technology's Inspection

i of Shoreham Nuclear Power
: Station"

"Suffolk County Supplemental -20,903
Testimony on Contention:7B4

By Marc W. Goldsmith, Richard 13.
Hubbard and Gregory C. Minor"

.Ianni, Pio W.

" Testimony of Edward T. Burns, 4346,

George F. Dawe, George Garabedian,
j Pio W. Ianni, Vojin Joksimovi:h,
i ' Robert M. Kascsak, Paul J. McGuire,

Paul W. Rigelhaupt and David J.
Robare for the Long Island Lighting
Company.Regarding Suffolk County /
Shoreham Opponents coalition
Contention 7B and Shoreham,

'

OpponentsLCeylition Contention
19(b)"

Johnson, Louis D.
.

" Testimony of Louis D. Johnson 17,590
Regarding Torrey Pines Technology's [Not Bound In]Independent Verification of [LILCO Ex. 56]Shoreham Nuclear Power Station"

l " Supplemental Testimony of Louis 18,313
[ D. Johnson Regarding Torrey
t Pines Technology's Independent

Verification of Shoreham Naclear
|

!

!

.
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Power Station," as corrected

'Joksimovich, Vojin
.

" Testimony of Edward T. Burns, 4346'

George F. Dawe, George Garabedian,
Pio W. Ianni, Vojin Joksimovich,
Robert M. Kascsak, Paul J. McGuire,,

Paul W. Rigelhaupt and David J.
Robare for the Long Island Lighting
Company Regarding Suffolk County /

L Shoreham Opponents Coalition
Contention 7B and Shoreham

;' Opponents Coalition Contention
19(b)";

, .

Kascsak, Robert M.
4

" Testimony of Edward T.' Burns, 4346-

George F. Dawe, George Garabedian,
Pio W. Ianni, Vojin Joksimovich,
Robert M. Kascsak, Paul J. McGuire,i

Paul W. Rigelhaupt and David J.
Robare for the Long Island Lighting
Company ~Regarding Suffolk County /,

Shoreham Opponents Coalition
Contention 7B and'Shoreham
Opponents Coalition Contention
19(b)"

.

" Testimony of Robert.M. Kascsak, 19,305
-Joan F. Etzweiler, James F.
Gleason, Robert J. Najuch,
William R. Shosho, and Newell
K. Woodward for the Long Island,

. Lighting Company on SC
Contention 8/ SOC _ Contention
19(h) -- Environmental Qualification"

Kelly, Joseph M.

" Testimony of John F. Alexander, 10,080'
T. Tracy Arrington, Frederick B. [Not Bound In]Baldwin, Robert G. Burns, William (LILCO EX. 21]'

F. Eifert, T. Frank Gerecke, Joseph
M. Kelly, Donald G. Long, Arthur R.

.

? *
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Muller, William J. Museler, and
Edward J. Youngling for the Long.

j' . Island Lighting Company Regarding
L Suffolk County and Shoreham

Opponents Coalition Contention 12 and
Suffolk County Contentions 13, 14,,

and 15",
.

|
" Supplemental Testimony of Messrs. 19,757

'

Museler, Arrington, and Kelly
Concerning I&E Inspection Report
No. 50-322/83-02"*

Kennedy, James E.

' "NRC Staff Testimony of James E. 19,311
Kennedy and Vincent S. Noonan on, ,

j Environmental Qualification
(SC Contention 8/ SOC Contention:

i 19(h))"

j Kim, Sang Bo

"NRC Staff Testimony of Sang 3979
Bo Kim and Robert L. Rothman
on Seismic Design (SOC Conten-
tion 19(e))"

Kirkwood, Robert

"NRC Staff Testimony of Robert 3741
Kirkwood Regarding Passive
Mechanical Valve Failures
(Suffolk County Contention 11)"
and " Professional Qualifications"

,

"NRC~ Staff Testimony of Themis 6357
P. Speis, Walter P. Haass,
Marvin W. Hodges, C. E. Rossi,
James H. Conran, Sr. and Robert
Kirkwood on Safety Classification
and Analysis of Structures, Systems
and Components (SC/ SOC Contention
7B) (SOC Contention 19(b))"

.
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'Kreps, Johnny J.
~

; " Professional Qualifications" 3629 '

" Testimony of John J. Boseman, 7959
Raymond M. Crawford, Fred'
Hayes, John J. Kreps, and

i Jeffrey L. Smith for the Long
Island Lighting Company on
Suffolk County Contention 28a(vi)
and SOC Contention 7A(6) --

1 Reduction of Challenges to SRV's"

" Testimony of. Johnny J. Kreps 15,506
and Jack A. Notaro for the [Not Bound In]Long Island Lighting Company [LILCO Ex. 45}
on Water Hammer Procedures
and Training"

.Kubinak, Robert A.

" Professional Qualifications" 14,320

[Not Bound In]
[LILCO Ex. 35,

Item 3] |

Long, Donald G.

" Testimony of John F. Alexander, 10,080
T. Tracy Arrington, Frederick B. [Not Bound In]Baldwin, Robert G. Burns,. William [LILCO Ex. 21)
F. Eifert, T. Frank _Gerecke, Joseph
M. Kelly, Donald G. Long, Arthur R.
Muller, William J. Museler, and
Edward J. Youngling for the Long
Island Lighting Company Regarding *

Suffolk County and Shoreham
Opponents Coalition Contention 12 and
Suffolk County Contentions 13, 14,1
and 15"

s

Lucks, A. Stanley

"Profe'ssional Qualifications" 3970

|

.
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'Malovrh, Charles A.,

"LILCO's Motion to Join J. J. 7954
Boseman and C. A. Malovrh
with R. M. Crawford, J. L.
Smith and S. J. Stark to
Support LILCO's Testimony
on SC/ SOC Contention 22 --
SRV Tests"

" Professional Qualifications" 7954

" Testimony of Hancock Chau, 9735-

Charles A. Malovrh and William
M. Davis for the Long Island
Lighting Company on Suffolk
County Contention 21--Mark II '

Containment"

" Professional Qualifications" 9735

Mattson, Roger J. '

"NRC Staff Supplemental Testimony- 20,810
on Contention 7B By Roger J. ,

Mattson, Richard H. Vollmer,
Charles E. Rossi, Ashok C. Thadani
and Franklin D. Coffman, Jr."

Mauck, Jerry L.

"NRC Staff Testimony of 9462,

Jerry L. Mauck on Instru- ,

<

mentation for Post-Accident
Monitoring (SC Contention 27,)
(SOC Contention 3)"

,

"NRC Staff Reply Testimony of 9462,

'-
Charles E..Rossi and Jerry L. Mauck
on Instrumentation for Post-A cident '

Monitoring (SC Contention 27)
(SOC Contention 3)"

,

f

e

.

4
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'McCaffrey, Brian

" Professional-Qualifications" 14,320

[Not Bound In]
[LILCO Ex. 35,

, . Item 4]
i

| McGuire, Paul J.

" Testimony o( Edward T. Burns, 4346,

George F. Dawe, George Garabedian,
. Pio W. Ianni, Vojin Joksimovich,
! Robert M. Kascsak, Paul J. McGuire,
j. Paul W. Rigelhaupt and David J.
; Robare for the Long Isla'd Lightingn
j Company Regarding Suffolk County /

Shoreham Opponents Coalition,.

! Contention 7B and Shoreham
Opponents Coalition Contention

! 19(b)"
'

Metcalf,-James E.
1

" Professional Qualifications" 9735

L Minor, Gregory C.

" Professional Qualifications of- 1113
Gregory C. Minor"

" Prepared Direct Testimony of 1114
Marc W. Goldsmith, Susan J.
Harwood,. Richard B. Hubbard,
and Gregory C. Minor on' behalf
of Suffolk County and the
Shoreham opponents Coalition-

| Regarding Contention 7B"

" Prepared Direct Testimony of 3545
Dale G..Bridenbaugh and Gregory'

,

C. Minor on Behalf of Suffolk-
County Regarding Suffolk County
Contention 11, Passive Mechanical
Valve Failure" ' '

|



-
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Following
Witness Transcript Page

" Prepared Direct Testimony of 8704
Dale G. Bridenbaugh and Gregory
C. Minor on Behalf of Suffolk
County Regarding Suffolk County
Contention 22, SRV Test Program"

,

" Prepared Direct Testimony of 8709
Dale G. Bridenbaugh and Gregory
C. Minor on Behalf of Suffolk
County Regarding Suffolk County
Contention 28(a)(vi) and SOC
Contention 7A(6), Reduction of
SRV Challenges"

" Prepared Direct Testimony of 9587
Richard B. Hubbard and Gregory
C. Minor on Behalf of Suffolk
County and the Shoreham Opponents
Coalition Regarding Suffolk County
Contention 27 and SOC Contention
3--Post-Accident Monitoring"

" Direct Testimony of Gregory C. 19,665
Minor on Behalf of Suffolk
County Regarding SC
Contention 8 and SOC Contention
19(h) -- Environmental Qualification"
"Suffolk County Supplemental 20,903'
Testimony on Contention 7B By
Marc W. Goldsmith, Richard B.
Hubbard and Gregory C. Minor"

~

Muller, Arthur R. .

" Testimony of John F. Alexander, 10,080
T. Tracy Arrington, Frederick B. [Not Bound Inl
Baldwin, Robert G. Burns, William [LILCO Ex. 21]
F. Eifert, T. Frank Gerecke, Joseph
M. Kelly, Donald G. Long,, Arthur R.
Muller, William J. Museler, and'
Edward J. Youngling for the Long
Island Lighting Company Regarding
suffolk County and Shoreham
opponents coalition Contention 12 and
Suffolk County Contentions 13, 14,
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Following
Witness Transcript Page

and 15"

Museler, William J.

" Testimony of John F. Alexander, 10,080
T. Tracy Arrington, Frederick B. [Not Bound In]Baldwin, Robert G. Burns, William [LILCO Ex. 21]F. Eifert, T. Frank Gerecke, Joseph
M. Kelly, Donald G. Long, Arthur R.
Muller, Wil14am J. Museler, and
Edward J. Youngling for the Long.

!

Island Lighting Company Regarding
Suffolk County and Shoreham;

'

Opponents Coalition Contention 12 and
Suffolk County Contentions 13, 14,
and 15"

" Supplemental Testimony of Messrs. 19,757
Museler, Arrington, and Kelly
Concerning I&E Inspection Report
No. 50-322/83-02"

Najuch, Robert J.

" Testimony of Robert M. Kascsak, 19,305
Joan F. Etzweiler, James F..
Gleason, Robert J. Najuch,
William R. Shosho, and Newell
K. Woodward for the Long Island
Lighting Company on SC'

Contention 8/ SOC Contention
19(h) -- Environmental Qualification"

Narrow, Lewis

"NRC Staff Testimony of 16.248Robert Gallo, John Gilray, [ QualificationsGeorge Rivenbard, James Only Bound In
Higgins, and Lewis Narrow at 16,245]Regarding Quality Assurance, [ Staff Ex. 8]SC Contentions 12, 13, 14 and
15" with " Professional
Qualifications of Robert M.
Gallo," " Professional
Qualifications of James C.
Higgins," " Professional
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Following
Witness Transcript Page

Qualifications of Lewis Narrow,"
" Professional Qualifications
of George W. Rivenbark," and
" Qualifications and Experience
of John William Gilray" and 10 *

attachments

" Supplemental NRC Staff 16,260
Testimony of Robert Gallo, (Bound In
John Gilray, George at 16,411-A]
Rivenbark, James Higgins, and (Staff Ex. 9]Lewis Narrow Regarding
Quality Assurance, SC Contentions
12, 13, 14, and 15"

Noonan, Vincent S.

"NRC Staff Testimony of James E. 19,311
Kennedy and Vincent S. Noonan on
Environmental Qualification
(SC Contention 8/ SOC Contention
19(h))"

Notaro, Jack A.

" Testimony of Johnny J. Kreps 15,506
and Jack A. Notaro for the [Not Bound In]Long. Island Lighting Company [LILCO Ex.-45]on Water Hammer Procedures
and Training"

,

Novarro, Joseph P.

" Testimony of Joseph.P. Novarro 17,588
Regarding Torrey Pines Technology's (LILCO Ex. 55]Independent Verification of
Shoreham Nuclear Power Station"

Pfefferlen, Henry C.

" Testimony of Leonard J. Calone, 8870
Harry T. Carter, Eugene C. Eckert,
Henry C. Pfefferlen, John A. Rigert
and William P. Sullivan for Long
Island Lighting Company on Suffolk
County Contention 16--ATWS"

.

.



*
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Following
Witness Transcript Page-

' Price, Gregory Kent

" Testimony of Gregory Kent Price 2693
for The Long Island Lighting
Company on Suffolk County *

Contention 5 -- Loose Parts
Monitoring System"

t f

Rigelhaupt, Paul W.

" Testimony o5 Edward T. Burns, 4346
George F. Dawe, George Garabedian,

,

Pio W. Ianni, Vojin Joksimovich,
Robert M. Kascsak, Paul J. McGuire,
Paul W. Rigelhaupt and David J.
Robare for the Long Island Lighting

~

Company Regarding Suffolk County /
Shoreham opponents Coalition
Contention 7B and Shoreham
Opponents Coalition Contention
19(b)"

Rigert, John A.

" Testimony of Leonard J. Calone, 8870
Harry T. Carter, Eugene C. Eckert,
Henry C. Pfefferlen, John A. Rigert
and William P. Sullivan for Long
Island Lighting Company on Suffolk
County Contention 16--ATWS"

,

" Testimony of John Rigert for the 9455
Long Island Lighting Company on
Suffolk County Contention 27 and
Shoreham opponents coalition Con-
tantion 3--Regulatory Guide 1.97"

<
.
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i

Rivenbark, George W.

"NRC Staff Testimony of 16,248;

i- Robert Gallo, John Gilray, [ Qualifications
George Rivenbark, James Only Bound In*

Higgins, and Lewis Narrow at 16,245]
'

Regarding-Quality Assurance, [ Staff Ex. 8]
SC Contentions 12, 13, 14 and
15" with " Professional
Qualifications of Robert M.
Gallo," " Professional
Qualifications of James C.
Higgins," " Professional

; Qualifications of LewisjNarrow,"
" Professional Qualifications'

of George W. Rivenbark," and
" Qualifications and Experience
of John William Gilray" and 10
attachments

| " Supplemental NRC Staff 16,260
Testimony of Robert Gallo, [ Bound In,

i John Gilray, George at 16,411-A]
Rivenbark, James Higgins, and [ Staff Ex. 9)
Lewis Narrow Regarding

,

Quality Assurance, SC Contentions '

12, 13, 14, and 15"

Robare, David J.

" Testimony of Edward T. Burns, 4346*,

George F. Dawe, George Garabedian,'

! Pio W. Ianni, Vojin Joksimovich, .

Robert M. Kascsak, Paul J. McGuire,
Paul W. Rigelhaupt and David J.
Robare for the Long Island-Lighting
Company Regarding Suffolk County /,

Shoreham Opponents Coalition
contention 7B and Shoreham
Opponents coalition Contention
19(b)"

:

,

1

_ - - _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . ___
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Rossi, Charles E.>

'' "NRC Staff Testimony of Themis 6357
P. Speis, Walter P. Haasa,
Marvin W.*Hodges, C. E. Rossi,s

James H. Conran, Sr. and Robert
Kirkwood on Safety Classification
and Analysis of Structures, Systems
and Components (SC/ SOC Contention
7B) (SOC Contention 19(b))" -

"NRC Staff Reply Testimony of 9462
Charles E. Rossi and Jerry L. Mauck
on Instrumentation for Post-Accidenti

Monitoring (SC Contention 27)
(SOC Contention 3)"

"NRC Staff Supplemental Testimony 20,810
on Contention 7B By Roger J.

..

Mattson, Richard H. Vollmer,
Charles E. Rossi, Ashok C. Thadani
and Franklin D. Coffman, Jr."

Rothman, Robert L.

"NRC Staff Testimony of Sang 3979,

Bo Kim and Robert L. Rothman
on Seismic Design (SOC Conten-
tion 19(e))"

.

'

Samaniego, Francisco J.

" Direct Testimony of Richard B. 19,068'
Hubbard and Dr. Francisco J.
Samaniego Regarding Torrey
Pines Technology's Inspection
of Shoreham Nuclear Power '

Station" '

t

Schmitt, John F.
.

" Professional Qualifications" 9455 '

,

4

- a _ . - - - _ _ _ . _ - - - - - --. I
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Following
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Shosho, William R.

" Testimony of Robert M. Kascsak, 19,305
Joan F. Etzweiler, James F.
Gleason, Robert J. Najuch,-

William R. Shosho, and Newell
K. Woodward for the Long Island
Lighting Company on SC
Contention 8/ SOC Contention
19(h) -- Env%ronmental Qualification"

Smith, Jeffrey L.

" Testimony of Raymond M. Crawford, 7954
Jeffrey L. Smith and Steven J. Stark
for the Long Island Lighting Company
on Suffolk County and SOC Contention
22--SRV Test Program" and
" Professional Qualifications"
" Testimony of John J. Boseman, 7959
Raymond M. Crawford, Fred
Hayes, John J. Kreps, and
Jeffrey L. Smith for the Long
Island Lighting Company on
Suffolk County Contention
20a(vi) and SOC Contention
7A(6) -- Reduction of Challenges
to SRV's"

" Supplemental Testimony of 15,506
Jeffrey L. Smith, John J. [Not Bound Inl
Boseman and Richard [LILCO Ex. 46]
Gutmann Concerning Maintenance
of Safety / Relief Valves at
Shoreham Nuclear Station"

Speis, Themis P.

"NRC Staff Testimony of Themis 6357
P. Speis, Walter P. Haass,
Marvin W. Hodges, C. E. Rossi,
James H. Conran, Sr. and Robert
Kirkwood on Safety Classification
and Analysis of Structures, Syotems
and Components (SC/ SOC Contention

,

%

_ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . . _ _ _ _ . . _ . _ _ . _ _ _ _ _ _ _ _ _ -
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7B) (SOC Contention 19(b))"
Stark, Steven J.

" Testimony of Raymond M. Crawford, 7954
Jeffrey L. Smith and Steven J. Stark
for the Long Island Lighting Company
on Suffolk County and SOC Contention
22 -- SRV Test Program" and '

" Professional Qualifications"
s

Sullivan, William P.

" Testimony of Leonard J. Calone, 8870
Harry T. Carter, Eugene C. Eckert,
Henry C. Pfefferlen, John A. Rigert
and William P. Sullivan for Long-
Island Lighting Company on Suffolk
County Contention 16--ATWS"

Sun, Summer B.
P

"NRC Staff Testimony of Summer 2527
B. Sun on ECCS Core Spray (Suffolk
County Contention 10)"

Tan, Chen P.

"NRC Staff Testimony of Farouk 9741
Eltawila, Mel B. Fields, and
Chen P. Tan on Mark II Contain--

ment (Suffolk County Contention
21)," professional qualifications,
and portions of SER and SER
Supplements that pertain to this
contention

" Supplement 3 to SER, Shoreham 9924
Unit 1, Docket No. 50-322,"
Section 3.8.1 and 3.8.2

Terno, David

"NRC Staff Motion to Supplement 9741
the Witness Panel on Suffolk
County Contention 21"
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" David Terao-Professional 9741
Qualifications"

Thadani, Ashok C.

" Professional Qualifications" 6453

"NRC Staff Supplemental Testimony 20,810
on Contention 7B By Roger J. '

'

Mattson, Richard H. Vollmer,
Charles E. Rossi, Ashok C. Thadani

j. and Franklin D. Coffman, Jr."

Townsend, Harold E.

" Professional Qualifications" 9735

Vollmer, Richard H.>

"NRC Staff Supplemental Testimony 20,810
on Contention 7B By Roger J.
Mattson, Richard H. Vollmer,
Charles E. Rossi, Ashok C. Thadani
and Franklin D. Coffman, Jr."

Woodward, Newell K.

"Testmony of Robert M. Kascsak, 19,305
Joan F. Etzweiler, James F.
Gleason, Robert J. Najuch,
William R. Shosho, and Newell
K. Woodward for the Long Island
Lighting Company on SC
Contention 8/ SOC Contention
19(h) -- Environmental Qualification"

' Wong, Albert Yao Chee

" Testimony of Albert Yao 3970
Chee Wong for the Long Island
Lighting Company on SOC Conten-
tion 19(e) -- Seismic Design"

i ..

-

_ . . - ___ _ _ - ___ _ _ _ __ _ _ . .
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~ Wright, Robert J.

"NRC Staff Testimony of 7964
Robert J. Wright Relative
to Performance Testing of
Safety / Relief Valves Required
By Item II.D.1 of NUREG-0737
(SC Contenton 22)"

Youngling, Edward J.

" Testimony of John F. Alexander, 10,080'
T. Tracy Arrington, Frederick B. [Not Bound Inj
Baldwin, Robert G. Burns,, William [LILCO Ex. 211'

F. Eifert, T. Frank Gerecke, Joseph
M. Kelly, Donald G. Long, Arthur R.
Muller, William J. Museler, and
Edward J. Youngling for the Long
Island Lighting Company Regarding
Suffolk County and Shoreham
Opponents Coalition ^ Contention 12 and
Suffolk County Contentions 13, 14,
and 15"

,

!

_ _ . .___ _ _ _ . . ,_ . _ . _ , _ . . _
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APPENDIX E:

EXHIBITS BY PARTY AND NUMBER

Exhibit Identified at Admitted atNumber Description Transcript Page Transcript Page

Board Ex. 1 Long Island Lighting 2975 2975Company, Shoreham (Bound In)Nuclear Power Station
Unit 1, " Final Safety
Analysis Report!";
Figure 4.2.2-1: "Re-
actor Vessel Internals
(Schematic)," Undated

Board Ex. lA Long Island Lighting 3322 3322
Company, Shoreham '

(Bound In)Nuclear Power Station
Unit 1, " Final Safety
Analysis Report,"
Figure 4.2.2-1: "Re-
actor Vessel Internals
(Schematic)," marked
by LILCO, Undated

| Board Ex. 2 U.S. Nuclear Regula- 17,107
| tory Commission,
! Office of Inspection *

and Enforcement, Re-
| port No. 50-322/82-20
; for inspection on
[ October 12-15, 1982,
t

cover letter dated
November 16, 1982

Board Ex. 3 U.S. Nuclear Regula- 19,553
| tory Commission, (Bound In)

" Environmental Quali-
| fication of Electric

Equipment Important
; to Safety for Nuclear
'

Power Plants: Final
Rule," 48 Fed. Reg.
2729, January 21, 1983

, LILCO Ex. 1 Deposition of Robert 1312
| M. Kascsak, March 31, (Bound In'

1982, pp. 161-163 at 1313)
|

|

- --___
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Exhibit Identified at Admitted at
'

Number Description Transcript Page Transcript Page

.

LILCO Ex. 2 Memorandum from 1356
Thomas F. Dorian,
Regulations Divi-
sion, Office of
Executive Legal
Director, NRC, to
Steven D. Richardson,
OSD, NRC, March 15',

1980

LILCO Ex. 3 U.S. Atomic Energy 1487-A 1487-A
Commission, " Quality (Bound In)
Group Classifications
and Standards for
Water , Steam , and
Radioactive-Waste-
Containing Components
of Nuclear Power
Plants," _ Regulatory
Guide 1.26, Revision
1, September 1974

LILCO Ex. 4 Long Island Lighting 1588 1588
Company, " Loss of (Bound In)
Off-Site Power Emer-
gency Procedure,"
SP 29.015.01, Revi-

sion 1, July 21,
1981

LILCO Ex. 5 Long Island Lighting 1696 1697
Company, " Transient (Bound In)
With Failure to Scram

'
Emergency Procedure,"
SP 29.024.01, Revi-
sion E, Undated

LILCO Ex. 6 Long Island Lighting 1698' 1699
Company, " Emergency (Bound In)
Shutdown Emergency
Procedure," SP
29.010.01, Revision
2, November 17, 1980

LILCO Ex. 7 R. C. Cryter and C. W. 3033 3039
-Ricker, " Character- (Withdrawn)
istics and Perfor-
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Exhibit Identified at Admitted at.Numbyt . Description Transcript Page Transcript Face

mance Experience of
Loose Parts Monitor-
ing Systems in U. S.
Commercial Power Re-
actors," U. S. Nuclear
Regulatory Commission,

i NUREG-0524, pgs. 21-22,
March 1979

i

LILCO Ex. 7A R. C. Cryter and C. W. 32'14
Ricker, "Characteris-,

tics and Performance
i Experience of Loose

Parts Monitoring
Systems in U. S.
Commercial Power
Reactors," U. S.

4

Nuclear Regulatory
Commission, NUREG-0524
March 1979

LILCO Ex. 8 R. C. Cryter and 3042
F. Shahrokhi, "A
Summary of Studies
on Methods for
Detecting, Locating
and Characterizing
Metallic Loose Parts-

in Nuclear Reactor
Cooling Systems,"
Oak Ridge National

I Laboratory for the
U. S. Nuclear Regula-
tory Commission,| .

NUREG/CR-2344
: (cover page, table

of contents, and
pgs. ix-xii), October
30, 1981

LILCO Ex. 8A R. C. Cryter and 3199-
F. Shahrokhi. "A

;- Summary of Studies
| on Methods'for.
j Detecting, Locating
; and Characterizing
| Metallic Loose Parts
|

.

c

-
_ , , ,__7 s e- "N*
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Exhibit Identified at Admitted atNumber Description Transcript Page Transcript Fage

in Nuclear Reactor
Cooling Systems,"
Oak Ridge National
Laboratory for the
U. S. Nuclear Regula-
tory Commission,
NUREG/CR-2344,
October 30, 1981

LILCO Ex. 9 Long Island Lighting 3054
Company, Shoreham
Nuclear Power Station
Unit 1, " Final Safety
Analysis Report,"
Figure 5.5.1-1:
" Reactor Recirculation
System Elevation and
Isometric," Undated

LILCO Ex. 10 Long Island Lighting 4120 4121
Company, Shoreham (Bound In)Nuclear Power Station
Unit 1, " Final Safety
Ana' lysis Report," Sec-
tion 3.7.1A: " Seismic
Input," including
Figure 3.7.1A-1: "Re-
sponse Spectra Design
Basis Earthquake,"
Figure 3.7.1A-2:' "Re-

, sponse Spectra Operating
Basis Earthquake," and
Figure 3. 7.1A-5 : "Re-

! sponse Spectra for
Various Earthquake Rec-
ords," Revision 1,
March 1976

'LILCO Ex. 11 Long Island Lighting 4560 4560.
Company, Shoreham
Nuclear Power Station
Unit 1, " Final Safety
Analysis Report,"
Volumes 1 to 16,
through Revision 26,
April 1982

Y
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Exhibit Identified at Admitted atNumber Description Transcript Page Transcript Page

LILCO Ex. 12 Long Island Lighting 4560 4560"

Company, Shoreham
Nuclear Power Station
Unit 1, " Environmental
Report-Operating
License Stage," Volumes
1 to 6, through
Revision 4, September
1979

LILCO Ex. 13 Memorandum from 5496 5496
Harold R. Denton, (Bound In)Director of Nuclear
Reactor Regulation,
to Carlyle Michelson, '

Director, Office for
Analysis and Evalua-
tion of Operational
Data, NRC, "AEOD,

Preliminary Report:
Safety Concern Asso-
ciated with Reactor Ves-
sel Level Instrumenta-
tion in Boiling Water
Reactors," October 30,
1981

LILCO Ex. 14 Science Applications, 5988 5989
Inc., Probabilistic (Bound-In)Risk Assessment -
Shoreham Nuclear
Power Station -

; Long Island Lighting
; Company, Preliminary

Draft, pg. 3-149,
! March 1982
| -

.'

LILCO Ex. 15 General Electric Com- 7477
pany " General Elec-
tric Large Steam.Tur-

( bine Generator Quality
Assurance Program,"
GEZ-4982A, Undated

LILCO Ex. 16 Long Island Lighting 7533
Company, "SNPS - (Bound In);

'

Project Procedure

|

*
,

,, - ,- , , , - - - .y
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript _fage

No. 4, Shoreham Nu-
clear Power Station -
Unit 1, Long Island
Lighting Company,"
C-11600.02-7A, pg. 1
and 4, August 20, 1973

LILCO Ex. 17 Memorandum from Eric 7773
E. Jakel, Attorney, (Rejected
OELD, NRC, to M. at 7780)
Kehnamuyi, AD/GES, (Bound In
DES, OSD, NRC, "Ex- at 7781)
tent of Applicabil-
ity of Appendix B
to 10 CFR Part 50
to Structures, Sys-
tems, and Components
of Nuclear Power
Plants," July 25,
1978

LILCO Ex.18 Southwest Research 9298
Institute, An Anal- (Bound In
ysis of the Reali- at 9299)
ability of Light
Water Reactor Power-
Actuated Pressure-
Relieving Valves and
Safety (Relief) Valves
And Their Component
Parts Using The
Nuclear Plant Reli-
ability Data System
(NPRDS),. Final Report,
Prepared for Sandia
National Laboratories,

I cover page, pgs. 20,
24, and A-9/A-10,
November 16, 1981

LILCO Ex. 19 Long Island Lighting 9728
Company, "LILCO's

y Response to ASLB
Information Requests,",

!

June 25, 1982, in-
i cluding " Item 1 --

,

Primary Containment
and Suppression Pool
Sizes" with attached

'

. - . .
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J

-Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Fage

_

letter from J. L.
Smith, Manager, Special
Projects, Shoreham
Nuclear Power Station,
LILCO, to Harold R.
Denton, Director, Office
of Nuclear Reactor
Regulation, NRC, ;'

"Shoreham Nuclear
Power-Unit 1, Docket No.

. 50-322," SNRC-645,
December 16, 1981

LILCO Ex. 20 Long Island Lighting 9728
Company, "LILCO's

__

Preliminary Response
-to Humphrey Concerns,"
and " Preliminary Res-
olution of Mark II

- Applicable Humphrey
Concerns for Shore-
ham," Drafts, August

*

25, 1982

LILCO Ex. 21 Testimony of John F. 10,080 10,080
Alexander, T. Tracy
Arrington, Frederick
B. Baldwin, Robert G.
Burns, William F.
Eifert, T. Frank
Gerecke, Joseph M.
Kelly, Donald G.
Long, Arthur R.
Muller,. William J.
Museler, and Edward ,

J. Youngling for the
Long Island Lighting

. Company Regarding
Suffolk County and
Shoreham Opponents.
Coalition-Contention
-12 and Suffolk County
Contentions-13, 14,
and 15; with
Attachments

LILCO Ex. 21A Errata to LILCO Ex. 21 10,080 10,080
,

I

.
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Exhibit Identified at Admitted atNumber Description Transcript Page Transcript Page

LILCO Ex. 22 Long Island Lighting 12,033 12,033
Company, Table (Bound In)entitled "E&DCR
Verification Program
Statistics," Undated

LILCO Ex. 23 Long Island Lighting 13,317 13,317
Company, " Transcript (Bound In)
Corrections on
Calculations," I
page, Undated

LILCO Ex. 24 Long Island Lighting 13,319
Company, "Calcula- (Bound In
tions," 4 pages, at 13,320)
Undated

LILCO Ex. 25 Long Island Lighting 13,442
Company, " Drawings," (Bound In)
1 page, Undated

LILCO Ex. 26 Long Island Lighting 13,465 13,465
Company, " Transcript (Bound In)Corrections Document
Control," I page,
Undated

LILCO Ex. 27 Long Island Lighting 13,467
Company, " Document (Bound.In
Control," 5 pages, at 13,474)
Undated

LILCO Ex. 28 Long Island Lighting 13,550
| Company, "E&DCRs," (Bound In

3 pages, Undated at 13,551)

LILCO Ex. 29 Long Island Lighting 13,689
Company, "Shoreham (Bound In
Plant Configuration at 13,694)
Review," 1 page,

i Undated.

LILCO Ex. 30 Long Island Lighting 13,707
Company, 4 graphs (Bound In)entitled "E-51 RCIC

, . System," "E-41 HPCI
'

System," "E-51 RCIC

t.
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Exhibit Identified at Admitted at
~ Number Description Transcript Page Transcript Page

.

System," and
"SPCR Finding C41
(01-2)"

'

LILCO Ex. 31 Long Island Lighting 13,734
Company, a document (Bound In)
listing audit obser-
vations related to
storage with the
headings " Group I -

Storage History.

Cards," " Group II -
Protection Against
Weather," " Group
III - Covers and
Caps for Material
and Equipment,"
and " Group IV -
Environmental Pro-
tection," 9 pages,
Undated

LILCO Ex. 32 Long Island Lighting 13,791 13,791
Corapany, "Miscella- (Boun'd In)
neous Transcript
-Corrections," 1 page,
Undated

'LILCO Ex. 33 Letter from Thomas 13,798
T. Martin, Director,
Division of Engi-
neering and Tech-
nical Programs, NRC,
to M. S. Pollack,
LILCO, on the Staff
response to the CAT
Report, November 4,
1982

LILCO Ex. 34 Long Island Lighting 14,318 14,318
Company, a booklet
including Nuclear '

Operations Corporate
Policy, No. 22, de-
scribing the Indepen-;

; dent Safety Engineering
| Group (ISEG); Charter
I.

.
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Exhibit Identified at Admitted atNumber Description Transcript Page Transcript Page

of ISEG for LILCO;
Administrative Pro-
cedures for ISEG, NOSD
Series 19.1 through
19.5; and resumes of
ISEG Group Leader and
Engineers, Undated

LILCO Ex. 35 Long Island Lighting 14,320 14,320
Company, Response
to ASLB Information
Request, including
Items 3 and 4,
resumes of Kubinak
and McCaffrey,
November 10, 1982

LILCO Ex. 36 Long Island Lighting 14,323 14,323
Company, Chart (Bound In).
entitled " Nuclear
Operations Support," '

dated 10/82; Chart
showing reporting
of Off-Site Nuclear
Review Board,
Undated; and Chart
showing reporting
of Review Operations
Committee, entitled
Figure 13.1.2-1,
" Station Organiza-
tion," FSAR, Revi-(

sion 27, August 1982

LILCO Ex. 37 Long Island Lighting 14,440 14,443
Company, " Resumes of
Outside Consultant
Members of the Nu--
clear Review Board,"
including " Resume of
David C. Rorer,"
" Resume of Richard
Bowers," " Resume
of Robert C.
Chri stenson, " " Resume
of Dr. Raymond M.;

[ Crawford," and "Re-

[.
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sume of Francis E.
Duval," Undated

LILCO Ex. 38 U.S. Atomic Energy 14,680
Commission, "Guid- (Bound In
ance on Quality at 14,681)
Assurance Require-
ments During the
Operations Phase of
Nuclear Power Plants,"
WASH-1284, Figure,

2 following Page '

D-4, October 26,
1973

LILCO Ex. 39 Long Island Lighting 14,835 14,836
Company, " Transcript (Bound In)-
Corrections for OQA '

Testimony," 1 page,
Undated

LILCO Ex. 40 Long Island Lighting 14,882- 14,882-
Company, " Station -(Bound In)
Operational Quality,

Assurance (OQA)-Stop
Work Authority,"
QAPS~01.2, Rev. 2,
April 16, 1981

LILCO Ex. 41 Long Island Lighting 14,945
Company, " Fluke 8000A -(Bound-In
Calibration," SP at 14,958)
46.050.12, Rev. 9,
Nov. 25,.1981 .

, . .

-LILCO Ex.-42 Long Island Lighting -14,945.

Company, "Transma- (Bound In
tion Model'1040 at 14,958)
Digital Calibrator
Calibration," SP
46.050.06,-Rev. 4,

,

; May-19,-1981

;LILCO Ex.'43 U.S. Nuclear Regu- 15,428
.! latory Commission,

" Instrument Set-7~
points," Regulatory

;

|
1

f {

E_~
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Exhibit Identified at Admitted atNumber Description Transcript Page Transcript _Page

Guide 1.105, Rev. 1,
November 1976

LILCO Ex. 44 U.S. Nuclear Regu- 15,430
latory Commission,
" Periodic Testing
of Power and Pro-
tection Systems,"
Regulatory Guide '

1.118, Rev. 2,
June 1978

LILCO Ex. 45 Testimony of Johnny 15,505 15,506
J. Kreps and Jack A.
Notaro for the Long
Island Lighting
Company on Water
Hammer Procedures
and Training,
July 9, 1982

LILCO Ex. 46 Supplemental Testi- 15,505 15,506
mony of Jeffrey L.
Smith, John J.
Boseman and Richard
Gutmann Concerning
Maintenance of
Safety / Relief Valves
at Shoreham Nuclear
Station, August 19,
1982

LILCO Ex. 47 Supplemental Testi- 15,505 15,506
mony of John J.
Boseman on Behalf
of Long Island Light-

~

ing Company Concern-
ing Polymerization
of SRV Lubricants,
August 19, 1982-

LILCO Ex. 48 Further Supplemental 15,505 15,506
Testimony of John
J. Boseman on Behalf
of Long Island Light-
ing Company Concern-
ing Polymerization
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of SRV Lubricants,
August 31, 1982

LILCO Ex. 49 Long Island 15,709
Lighting Company, (Bound In
Shoreham Nuclear at 15,710),

Power Station,
Final Safety
Analysis Report,
Table 223.12-3,
" Cable Tray Sepa-,

ration in Nonhaz-
ardous Areas," 1
page, April 1979

LILCO Ex. 50 U.S. General Account- 15,815
ing Office, The
Nuclear Regulatory
Commission Needs to
Aggressively Monitor
and Independently
Evaluate Nuclear
Power Plant Construc-
tion, EMD-78-80,
pages 12,13, and 31,
September 7, 1978

LILCO Ex. 51 U.S. House of Repre- 15,906
sentatives, Committee (Bound ~In)
on Interior and
Insular Affairs,
Subcommittee on Energy
and the Environment,
Oversight Hearing held
November 19, 1981 on
Quality Assurance in
Nuclear Powerplant
Construction,
Serial No. 97-26,
pgs. 121-122, 1982

LILCO Ex. 52 U.S. Nuclear Regu- 17,182 17,500
latory Commission,
Office of Inspection
and Enforcement,
Report No. 50-322/
79-04 for inspection

.. - - - . -. -. ._
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on March 27-30, April
2-4, 1979, cover
letter dated July 12,
1979; pages 1 and 2
of the cover letter
and 1-2, 9-11 of
the report

i
LILCO Ex. 53 Long Island Lighting 17,294

Company, " Question" (Bound in
and " Subject," a list at 17,297)
of question numbers
and subjects from the
FSAR, 1 page, Undated

LILCO Ex. 54 Memorandum from W. J. 17,301
Museler and E. J. (Bound in
Youngling, LILCO, at 17,303)
to All Department.
Heads, Superinten-
dents, Supervisors
and Contractors,
"Hou'ekeeping ands
Cleanliness Zone
Requirements,

>y Shoreham Nuclear
Power Station-
Unit 1, WO10-48923,"
March 8, 1982

LILCO Ex. 55 Testimony of Joseph 17,587 17,588
P. Novarro Regarding. (Bound In)
Torrey Pines Tech-
nology's Independent
Verification of
Shoreham Nuclear
Power Station,
December 7, 1982

LILCO Ex. 56 -Testimony of Lewis D. 17,589 17,590
Johnson Regarding
Torrey Pines Tech-
nology's Independent
Verification of
Shoreham Nuclear
Power Station,
December 7, 1982

a-

- . . . , . _ . , _ . _ _ _ , _ _ . _ , _ . _ . . , - - - . , . - . . . - .-
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LILCO Ex. 57 Deposition of 17,613 17,616
Louis D. Johnson,
236 pgs., January 3,
1983

LILCO Ex. 57A Memorandum from
.

(Bound In
17,614

Lewis F. Powell, III,
to Alan R. Dynner, at 17,616)
Esq. and Michael
S. Miller, Esq.,

, " Additional Cor-
rections to Deposi-
tion of Louis D.
Johnson," January 7,
1983 4

LILCO Ex. 57B Memorandum from 17,614
Lewis F. Powell, III (Bound In
to Alan R. Dynner, at 17,616)
Esq. and Michael S.
Miller, Esq., "LILCO's
Initial Designation
of Portions of the
Deposition of Louis
D. Johnson," January
6, 1983

LILCO Ex. 58 Deposition of Joseph 17,617 17,621
P. Novarro, 187 pgs.,
December 30, 1982

LILCO Ex. 58A Memorandum from 17,617 17,621
Anthony F. Earley, Jr. (Bound In)
to Alan R. Dynner,
Esq. and Michael
S. Miller, Esq.,
"Novarro Deposition,"
January 5, 1983

LILCO Ex. 58B Memorandum from 17,618 17,621
Anthony F. Earley, Jr. (Bound In)
to Alan R. Dynner,
Esq.,-and Michael S.
Miller, Esq., "LILCO's

_ Initial Designation of
Portions of the Deposi-
tion of Joseph P.

.
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Novarro," January 4,
1983

LILCO Ex. 59 Torrey Pines Techno- 17,660 17,662logy, " Final Report,
Independent Verifi-
cation, Shoreham
Nuclear Power Station,"
Volume 2, Program
Results; Volume 3,
Potential Finding
Reports, Book 1; and
Volume 3, Potential
Planning Report, Book
2, GA-C16873,
September 30, 1982

LILCO Ex. 60A Agreement Regarding 18,134
Results of Study (Bound In
Performed Pursuant at 18,133)
to Resolution of SC
Contention 28(a)(1)
and SOC Contention
7.A(1)--ECCS Cutoff

LILCO Ex. 60B General Electric 18,134
Company, Report of
study performed
pursuant to resolu-

tion of SC 28(a)(1)
and SOC Contention
7 A(1)--ECCS Cutoff,
50 pgs., Undated

LILCO Ex. 61 Letter from Gregory 19,180 19,190
J. Blass, Legislator, (Bound In (Rejected)
County of Suffolk, at 19,181)
to MHB Associates,
September 21, 1982

LILCO Ex. 62 Letter from James L. 19,184 19,190
Larocca, New York (Bound In -(Rejected)
State Energy Office, at 19,185)
to Paul Harenberg,
New York State
Assembly, July 9,
1982



.

,

'

E-17

Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

LILCO Ex. 63 Long Island Lighting 19,300
Company, " Environ-.

mental Qualification
Report for Class 1E
Equipment, Shoreham
Nuclear Power
Station Unit 1,"
2 volumes, Revision.
4, October 1982

LILCO Ex.,64A Long Island Lighting 20,021
Company, " Responses
to the Board's Re-
quest for Informa-
tion Concerning
Certain I&E Reports,"
December 21, 1982

LILCO Ex. 64B Letter from William 20,021 20,022
J. Museler, LILCO, (Item 4 only
to Anthony J. admitted into
Earley, Jr. and evidence)
Timothy S. Ellis
Hunton & Williams,
enclosing four
numbered item
responses to ASLB
information re-
quest on Shoreham
Nuclear Power
Station, December
18, 1982

LILCO Ex. 65 Illustration on 20,071>

cover hold-downs, (Bound In
labeled " Factory at 20,072)
Supplied," "Ap-
proved E&DCR,"
" Field Modifica-
tion-1," " Field Modi-
fication-2"

LILCO Ex. 66 Memorandum from 20,584
Richard W. (Bound In
Starostecki, Di- at 20,586)
rector, Division of
Project and Resident

. . .
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Programs, Region I,
NRC, to Walter P.
Haass,. Chief,
Quality Assurance
Branch, Division
of Engineering, NRC
" Comments on EG&G
Report (EGG-EA-
6109 - November,
1982-Draft)",
January 6, 1983

LILCO Ex. 67 Letter from L. C. 20,589
Dail, Vice Presi- (Bound In
dent, Design En- at 20, 595)i '

gineering, Duke
Power Company,
to Walter P. Haass,
Deputy Chief, Qual-
ity Assurance

| Branch, Division
'

of Engineering,
Office of Nuclear
Reactor Regulation,
NRC, " Comments on
EG&G-EA-6109-
' Identification and
Ranking of Nuclear
Plant Structures,
Systems and Com-
ponents and Graded!

Quality Assurance
Guidelines,' Draft,
November 1982,"
February 23, 1983

LILCO Ex. 68 U. S. Nuclear 20,62'8
Regulatory Com- (Bound In
mission, Remarks at 20,641)
Presented (Ques-
tions/ Answers Dis-
cussed) at Public

,
Regional Meetings'

' To Discuss Regula-
tions (10 CFR Part

i 21) For Reporting
.

of Defects and Noncom-
'

i

_ - _ - .
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pliance, NUREG-0302,
Rev. 1, cover page
and pages 21.3(a)-1
and 21.3(a)-2,
July 12-26, 1977

LILCO Ex. 69 Letter from M. S. 20,653 20,654
Pollock, Vice (Bound In)
President-Nuclear,

_ LILCO, to Darrell G.
Eisenhut, Director,
Division of Licens-
ing, NRC, SNRC-844,
March 2, 1983

LILCO Ex. 70 Letter from M. S. 20,653 20,654
Pollock, Vice (Bound In)
President-Nuclear,
LILCO, to Darrell G.
Eisenhut, Director,
Division of Licens-
ing, NRC, SNRC-854,
with attachments,
March 8, 1983

LILCO Ex. 71 U.S. Nuclear Regula- 20,934 .20,953
tory Commission, (Bound-In)
Office of Nuclear
Reactor Regulation,
Identification of
Unresolved Safety

; Issues Relating to
Nuclear Power Plants,
NUREG-0510, cover
page and pages A-12,
A-13, B-4, and
B-5, January 1979

LILCO Ex. 72 " Portions of I&E 20,998
Report 50-322/ (Bound In),

83-02 Admitted
*

Into Evidence," 2
pages, Undated

'LILCO Ex. 73' " Resolution of 21,000 21,000
Subsection (d) (Bound In)
of SC Contention

i

.

.

E
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Number Description Transcript Page Transcript Page

13 -- Quality
Assurance / Quality
Control -- Opera-
tions," March 31,<

'

1983

LILCO Ex. 74 " List of LILCO/ 21,033 21,033
S&W Audits (Bound In..

Reviewed by NRC at 21,034)'

Staff Witnesses!

in Preparation
for Oral Testimony,"
I page, Undated

LILCO Ex. 75 Memorandum from 21,043 21,043
M. S. Pollock, (Bound In)
Vice President-
Nuclear, LILCO, to
All Officers,
Department and
Division Managers
and Supervisors,
" Organization
Change-Office of
Vice President-
Nuclear," March 28,
1983

LILCO Ex. 76 Letter from Walter H. 21,165 21,165-69
D'Ardenne, Chairman, (Rejected)
Ad Hoc Committee on
Important to Safety,
ANS, to George L.
Wessman, with
attachments, March

- 30, 1983

SC Ex. 1 Memorandum from 1790 5373
Carlyle Michelson, (Bound In)
Director, Office
for Analysis and
Evaluation of Opera-
tional Data, NRC, to
Harold R.'Denton,
Director, Office of
Nuclear Reactor
Regulation,'NRC,

t

+- , - 3 ,- .-, --,, 7 y y.- - - .--.--.. ~ , _ _ . - - - - . 4 -.--m,. . - - , , . - - - - .r, , _ . -
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.

" Safety Concern
,

Associated with
Reactor Vessel
Level Instrumenta-
tion in Boiling
Water Reactors,"
January 20, 1982

SC Ex. 2 Quadrex Corporation,- 2149 2149" Evaluation of Water
Hammer Events in Light,

Water Reactor Plants,
March 1982," Draft
Revision 0, March 10,
1982 (Chapter 5
deleted.)

SC Ex. 3 EG&G - Idaho, Inc., 2150 2150
" Compilation of Data
Concerning Known and
Suspected Water Hammer
Events in Nuclear
Power Plants, April
1982" (Preliminary
Draft -- Interim
Report) (Appendices B &
C, and "PWR Non-Steam
Generator Events"
deleted.)

SC Ex. 4 Memorandum from Robert 2621 2623
L. Tedesco, Assistant (Bound In)Director for Licensing,
Division of Licensing,
NRC, to The Atomic
Safety and Licensing
Board for the Shoreham
Nuclear Power Station,
" Board Notification -
Japanese Core Spray
Distribution Tests on
a Simulator BWR/5' Con-
figuration (BN-81-49),"
December 11, 1981

SC Ex. 5 Letter from Richard 2726 2733
W. Starostecki, Di- (Bound In)

a
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rector, Division
of Resident and
Project Inspection,
NRC; to M. S. Pollock,
Long Island Lighting
Company, " Inspection
50-322/82-02,"
February 2, 1982 ;,

SC Ex. 6 U..S. Nuclear Regu- 2738 2878
latory Commission, (Bound-In)
Office of Nuclear
Regulatory Research,
" Loose-Part Detection
Program for the
Primary System of
Light-Water-Cooled
Reactors," Regulatory
Guide 1.133, Revision
1, May 1981

SC Ex. 7 ENDEVCO, "Isobase 2908 2977
High Temperature (Bound In)-

'

Accelerometer,"
General Description
and Specifications.
for Models 2273AM1
and 2273AM20, Page
1 of 4, June 1975

~

SC Ex. 8 Technology.for Energy 2914 2977
Corporation, "TEC 500 (Bound In)
. Remote Charge Conver-
ter Specifications,"

. Undated

SC Ex. 9 -Long Island Lighting 2979 2979.
Company, Shoreham

' Nuclear Power Station.
Unit 1, " Final Safety
Analysis Report,"
Revision 19, Section

' 4.4.6,.3My 4.4-25,
' September 1980
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Number _ Description Transcript Page Transcript _Page

SC 2x. 10 Letter from Boyce H. 3107
Grier to Long Island
Lighting Company, en-
closing I & E Bulletin
No. 80-7, "BWR Jet Pump
Assembly Failure,"

* *April 4, 1980

SC Ex. 11 Long Island Lighting 3118
Company, Shoreham
Nuclear Power Station.

Unit 1, " Final Safety
Analysis Report,"
Figure 5.5.1-5, Undated

|

SC'Ex. 12 U.S. Nuclear Regulatory 3794
Commission, I & E In-
formation Notice
81-28, " Failure of
Rockwell - Edward
Main Steam Isolation
Valves (MSIV)," Sep-
tember 3, 1981

SC Ex. 13 Long Island Lighting 3858 3863
' Company, " Memorandum (Bound In)
to File A21.650: NRC
IE Information Notice
81-28, Failure of
Rockwell - Edward
Main Steam Isolation
Valves (MSIV) Shore-
ham Nuclear Power
Station - Unit 1,
W.O. 44430/48923,"
March 31, 1982 -

SC Ex. 14 U.S. Nuclear Regulatory 3873
Commission, " Licensee
Event Report Compila-
tion for the Month of
February 1982,"
NUREG/CR-2000, (Ex-
corpts)

SC Ex. 15 U.S. Atomic Energy Com- 4030 4123
mission, " Design Re- (Bound In)

.



__ _ _- _. . _ . _ - -

1
i

E-24

Exhibit Identified at Admitted at
Number Description Transcript Page Transcript (age

sponse Spectra for
Seismic Design of

.

Nuclear Power Plants,"
Regulatory Guide
1.60, Revision 1,
December 1973

SC Ex. 16 Long Island Lighting 4145 4147
Company, Shoreham (Bound In:

'

Nuclear Power Station
Unit 1, " Final Safety
Analysis Report,"
Table 3.7.2A-1:
" Natural Frequencies
of Vibration (Cycles /
Sec)," Undated

SC Ex. 17 Institute of Nuclear 4648
Power Operations,
Nuclear Safety Analy-
sis Center, " Screening
and Evaluation of 1979
Licensee Event Re-
ports," pgs. 4-6
through 4-10, Undated

SC Ex. 18 Long Island Lighting 4863
Company, Shoreham
Nuclear Power Station
Unit 1, " Final Safety
Analysis Report,"
Figure 7.1.1 1: " Plant
Instrumentation and
Control Systems--
Classification,"
Revision 22, July 1981

SC Ex. 19 Lawrence Livermore 5025
Laboratory, " State-of-
the-Art Review and
Methods Evaluation
Performed," NUREG/CR-
1859, pgs. xvi-xix and
53, January 1981

SC Ex. 20 Institute of Nuclear 5262 5318
Power Operations, Nu- (Bound In)
clear Safety Analysis

-- _ _ . _ _ - .__ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _



,

E-25

Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

Center, " Analysis of
Incomplete Control Rod
Insertion at Browns
Ferry 3," INPO/3,
NSAC/20,' cover page
through pg. 5, December
1980

SC Ex. 21 Institute of Nuclear 5605
Power Operations,
Nuclear Safety Analy-,

sis Center, "High
Pressure Core Cooling
System Malfunctions
at Hatch," April 1981

SC Ex. 22 Science Applications, 5666 5903
Inc., Probabilistic (Bound In)
Risk Assessment -

Shoreham Nuclear Power
Station - Long Island
Lighting Company, Pre-
liminary Draft, pgs.
2-32 through 2-36,
March 1982

SC Ex. 23 Science Applications, 5688 5903
Inc., Probabilistic (Bound In)
Risk Assessment -

Shoreham Nuclear
-Power Station -
Long Island Lighting
Company, Preliminary
Draft, pgs. 3-172 and
4-3, March 1982

SC Ex. 24 Science Applications, 5741 5903
Inc., Probabilistic (Bound In)
Risk Assessment -
Shoreham Nuclear Power
Station - Long Island
Lighting Company, Pre-
liminary Draft, pg.
3-150, Figure 3.6.6:
" Comparison of the
Contributing Accident
Sequences to the Cal-

,
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

culated Frequency of
Core Melt from WASH-
1400 and the Shore-
ham Analysis," March
1982

SC Ex. 25 Probabilistic 5773 5903
Risk Assessment for (Bound In)
Limerick Nuclear
Power Station, pg.'.
3-96, Figure 3.5.2:
" Summary of the Acci-
dent Sequence Fre'
quencies Leading to
Degraded Core Condi-
tions Summed Over All .

Accident Sequences
Within a Class,"
March 1981

SC Ex. 26 Probabilistic 5792- 5903
Risk Assessment for (Bound In)
Limerick Nuclear Power
Station, pg. 3-100,
Figure 3.5. 4 : "Com-
parison of the Con-
tributing Accident
Sequence to the Cal-
culated Frequency of
Core Melt from WASH-
1400 and the Limerick-
Analysis," March 1981

SC Ex. 27 Science Applications, 6057 6057
Inc., Probabilistic (Bound In)
Risk Assessment -
Shoreham Nuclear
Power Station - Long
Island Lighting Com-,

pany, Preliminary
Draft, pg. 3-9, Table
3.3.1: " Generic
Accident Sequence
Classes," March 1982

,

%

- - - , v -
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SC Ex. 28 L. G. Frederick, 6265 6326
General Electric (Bound In)
Co., " Comparison (Rejected)
of PRA Results --
Shoreham & Limerick,"
4/29/82

SC Ex. 29 U.S. Nuclear Regu- 6710
latory Commission,' (Bound In'

Reliability and at 6742)
Risk Assessment.

Branch, Division
of Safety Tech-
nology, Office of
Nuclear Reactor Regu-
lation, " Initial '

Guidance for the Per-
formance of Systems
Interaction Analyses
at Selected LWRS
(Guidance for Interim
Use and Comment),"
Draft, cover and pg.
5-2, January 7, 1982

SC Ex. 30 "Fifth Iteration 6719
of the TMI Action (Bound In
Plan Tracking at 6742)System," two pages
of this computer
printout on II.F.5
and II.G.1 of
NUREG-0737, April
1, 1982

SC Ex. 31 J. W. Minarick and 6727
C. A. Kukielka, (Bound In
" Precursors to Po- at 6742)
tential Severe
Core Damage Acci-
dents: 1969-1979 --
A Status' Report,"
Oak Ridge National
Laboratory.for the
U.S. Nuclear Regu-
-latory Commission,
NUREG/CR-2497,-Vol.

.
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.

1, pgs. v-ix, xi-xiv,
1982

SC Ex. 32 Memorandum from 6989
Walter P. Haass, (Bound In
Chief, Quality at 7009)
Assurance Branch,
Division of Pro-
ject Management,

i

NRC, to W. M. Morri-
son, Assistant Di-
rector for General
Engineering Stan-
dards, Division of
Engineering Stan-

' dards, SD, NRC,
"QAB Comments on'

Proposed Regula-
'~

tory Guide 1.XXX
(RS-704-4)," July
24, 1979

a SC Ex. 33- Oak Ridge National 8110
's Laboratory for the (Bound In

-

NRC, " Licensee at 8311)
Event Report (LER)
Compilation for the
Month of April 1982,"
NUREG/CR-2000,
ORNL/NSIC-200, Vol. 1,
No. 4, pg. 12, Undated

'SC Ex. 34 Letter from A. Schwen- 8264
cer, Chief, Licensing (Bound In
Branch No. 2, Division at 8312)
of Licensing, NRC,
to M. S. Pollock,
Vice President -
Nuclear, Long Island
Lighting Company,
" Request for Addi-
tional Information -

-Shoreham Nuclear Power
Station,"' July 8, 1982

SC Ex. 35 General Electric Com- 8463
pany Nuclear Euel and (Bound In
Services Division, at 8480)

G
, __
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Information Letter:
" Recommendations
Applicable to the
Target Rock Main Steam,

Safety / Relief Valve,.
Model #7567F (2-Stage.

SRV Design)," SIL No.
196, Supplement 11,
Category 2, April 1982

SC Ex. 36, Long Island Lighting 9012
Company, "Shoreham (Bound In
Transient With Fail- at 9042)
ure to Scram Emer- (Rejected
gency Procedure," at 9248)
SP 29.024.01, Enclo-
sure 4, pgs. 21-23,
Undated

SC Ex. 37A Memorandum from Joel J. 9015 9251
Kramer, Deputy Director, (Bound'In
Division of Human at 9249)
Factors Safety, NRC, to
Robert L. Tedesco,'
Assistant Director for
Licensing, Division of
Licensing, NRC, " Safety
Evaluation Report Input:
Shoreham Nuclear Power
Station - Unit 1
(SNPS-1), Emergency .-

Operating Procedures
and Anticipated
Transients-Without
Scram," February 11,
1982'

SC Ex. 37B ' Division of Human Fac- 9015 9252
tors Safety, NRC, (Rejected)
" Safety Evaluation Re- (Bound in
port Input, Shoreham at 9249)
Nuclear Power Station,
Unit 1, Operating and

;. Maintenance Procedures
'

.and Anticipated Trans-
ients-Without Scram,"
. Draft, Attachment-to

i

-
_
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SC Ex. 37A, February
11, 1982

SC Ex. 38 U. S. Nuclear Regula- 9054
tory Commission, (Bound In
Office of Inspection at 9252)
and Enforcement,
" Failure of 76 of 185
Control Rods to Fully
Insert During a Scram
at a BWR," I&E Bulle-
tin 80-17, Enclosure
1, Tuly 3, 1980

SC Ex. 39 Four handwritten 9171 9173
charts all indi- (Bound In)
cating " Time After
Start of ATWS (Min.),"
and having as other
variables " Reactor
Power (% Rated),"
" Reactor Pressure
(psig)," " Water
Level (Inches Above
TAF)," and "Supp.
Pool Temp.," Undated

SC Ex. 40 Long Island Lighting 9189
Company, " Emergency (Bound In
Shutdown Emergency at 9253)
Procedure," SP
29.010.01, Revision 3,
Pg. 1, May 14, 1982

SC Ex. 41 Long Island Lighting
_(Bound In

9229
Company, " Residual
Heat Removal (RHR) at 9254)
System," SP 23.121.01,
Revision 1, pgs. 1,

8 and 9, October 23,
1980

'

SC Ex. 42 Memorandum from 9815
Robert L. Tedesco, (Bound In
for the Atomic at 9998)
Safety and Licensing
' Boards, for Shoreham
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcriot Page

Nuclear Power Station,
Unit 1, Enrico Fermi
Atomic Power Plant,
Unit 2, William H.

.Zimmer Nuclear Power
Station, Unit 1,
" Board Notification'-
Aip' Pressure Loads on
the Drywell - Wetwell
Vacuum preakers During
Pool Swell Following,

a Postulated LOCA
(Board Notification *

.

82-55)," June 10, 1982

SC Ex. 43 Long Island Lighting 9832
Company, Shoreham (Bound In
Nuclear Power Station, at 9998)
Unit 1, Design Assess-
ment Report, " Appendix
A -- Lead Plant Accep-
tance Criteria (NUREG-
0487, Appendix D) Pos-
itions," pgs. A-1
through A-14, Revision
.5, December 1981

.SC Ex. 44- Letter from Robert L. 9848
Tedesco, Assistant' (Bound In
Director for Licens- at 9998)
ing, NRC, to M.S.
Pollock, Vice Presi-
dent - Nuclear, LILCO,
" Concerns Regarding the
Adequacy of the Design
Margins of'the Mark I
and II Containment
Systems," enclosing-

document entitled
"Humphrey Containment
Concerns," July 8, 1982

SC Ex. 45 Letter from J. L. 9884 10,000
Smith, Manager, (Bound In).

Special Projects,
Shoreham Nuclear
Power Station, LILCO,

___
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3 to Harold R. Denton,
Office of Nuclear Re-
actor Regulation, NRC,
"NUREG-0808 Load Eval-
uation Justification
of Selected Piping Sub-
systems, Shoreham Nu-
clear Power Station -
Unit 1, Docket No.' '

50-322," SNRC-714,
with attachments,
July 9, 1982

SC Ex. 46 Long Island Lighting 9965 10,000
Company, Shoreham (Bound In)Nuclear Power Station
Unit 1, Design Assess-
ment Report, pgs. L-11
and L-12, Revision 5,
December 1981

SC Ex. 47 Long Island Lighting 9969 10,000
Company, Shoreham (Bound InNuclear Power St,ation at 9978)Unit 1, Design Assess-
ment Report, pgs. L-4
and L-5, Figures L-25,
L-27, L-29, L-32,
L-33, and L-34,
Revision 5, December
1981

SC Ex. 48 Stone & Webster, 10,283
Shoreham Project
Audit No. O (an '

Engineering Assurance
Audit), December.31,
1969

SC Ex. 49 Stone & Webster, 10,283
Shoreham
Audit No. 00,
July 1,.1970

-SC Ex. 50 Stone & Webster, 10,283
Shoreham' Project
Audit 1, September

.
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1970

SC Ex. 51 Stone & Webster, 10,285
Engineering
Assurance Audits
2 through 40,
March 1971 - June 4',
1982

SC Ex. 52 Letter from R.S. 10,705
Costa, Project QA (Bound In,

Manager, Stone & at 10,726)
Webster, to
T. F. Gerecke, QA
Manager, LILCO,

' " Quality Assurance
Program Report -
Shoreham Nuclear
Power Station,"
October-2, 1979 ,

SC Ex. 53 Memorandum from 10,711
D.C. Shelton, (Bound In
Stone & Webster, to at 10,726)
E. J. Brabazon and
J. Carney (SEO),
" Engineering Assurance
Audit Report, Shoreham
SEO-Audit 11," May 5,
1981

SC Ex. 54- Long Island Lighting 10,838
Company, Three
surveillance
reports on mechanical
equipment, electrical
equipment, and
instrumentation,
Undated

SC Ex. 55 Long Island Lighting 10,867
Company, Field Audit (Bound In
(FA) Report 602, at 10,982)
July 5, 1977

SC Ex. 56 Stone & Webster, 11,024 11,423
Field Quality
Control-(FQC) Audits
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8 through 41, Un-
dated. FQC 26,
Finding L.3, 6/78;
FQC 34, Finding N.1,
6/80; FQC 35, Attach-
ment 2, Observation
2.4, 9/80; and FQC 38,
p. 2, Item B at top
and Attachment 1,
Observation 1.2, 6/81
were received into
evidence. [See also
SC Ex. 65 and SC
Ex. 67]

SC Ex. 57 Long Island Lighting 11,056 11,423
Company and Stone & (Bound In
Webster, Field Audit at 11,122)
654, November 16,
1977. Findings 4.6
and 4.7 were received
into evidence.

SC Ex. 58 Long Island Lighting 11,121 11,422
Company and Stone & (Bound In
Webster, Field Audit at 11,138)
718, March 13, 1978.
Findings 3.1, 4.3, and
4.4 were received into
evidence.

SC Ex. 59 Long Island Lighting 11,127 11,422
Company, Field Audit (Bound In
842, November 16, at 11,138)
1978. Finding 4.1
was received into
evidence.

SC Ex. 60 Memorandum from 11,271
R. L. Bernard, LILCO, (Bound In)
to J. M. Kelly,
LILCO, " Sample
Inspection of Safety

,

Related E&DCR's,"
September 8, 1977-

w _-- - _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ . _ _ _ - - - - _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ - - - _ _ - _ _ _ - - _ _
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ESC Ex. 61 Kirkpatrick, 11,362
Lockhart, Hill, (Bound In
Christopher & at 11,423)
Phillips, " Courter
E&DCR Deficiencies,"
3 pages, Undated

SC Ex. 62 Long Island Lighting 11,362 11,422
Company, Field i (Bound In'

Audit 970, July 12, at 11,481)
1979. Finding 4.3,

was received into
evidence.

SC Ex. 63 Long Island Lighting 11,363 11,422
Company, Quarterly
Reports to Manage-
ment, 12 reports,

covering, but not
completely, the period
May 4, 1978 through
December 3, 1981. The-
following reports were
received into evidence:
5/78, pg. 1, section 3;
8/31/78, pg. 1, last
section; 11/3/78,
pg. 1, section 3;
1/29/79, pg. 1, sec-
tion 2; 4/16/79, pg. 1,

section 3;-and 8/20/79,
pg. 1, last section.
Also, May 30, 1980
Quarterly Report: pg. 1,

first full paragraph;
July 22, 1980: pg. 2,
second paragraph;
November 13, 1980: pg. 1,
bottom paragraph; Feb-
ruary 17, 1981: pg. 1,
paragraph following "Fol-
lowup on previously re-
ported items;" August 31,
1981: pg. 2, paragraph
starting " Failures to
provide;" and December
31, 1981: pg._1, last

.

)

",
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paragraph.

SC Ex. 64 Stone & Webster, 11,446
E&DCR Implementation (Bound In
Verification Program, at 11,481)

.

Revision No. 4,
November 5, 1979. *

SC Ex. 65 Material related i 11,478
to storage and
labeled Storage
Groups 1 through
5 concerning, in
sequence: storage
card deficiencies,
failure to protect
against weather,
covering and cap-
ping, environmental
protection, and lit-
ter and debris.
Those items received
into evidence are
listed below.

Field Audit (FA) 11,556
376, Finding 4.8;
FA 601, Finding 4.4;
FA 1016, Findings
4.1, 4.3; FA 1213,
Findings 4.1, 4.2;
FA 1425, Finding
4.1; FA-679, Find-
ing 4.2; FA 934,
Finding 4.1; and
FA 980, Finding
4.1

FA 699, Finding 4.1 11,585

Field Quality Con- 11,586
trol (FQC) Audit
13, Finding D.7;
FA 238, Finding 4.3;
FQC 15, Finding
D.8; FA 443, Finding
4.4; FA 1086, Find-
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ing 4.4

FQC 13, Finding D.4; 11,596~
and FQC 21, Finding
D.11

'

FA 1016, Finding 11,598
4.2

;

FQC 13, Finding D.5; 11,616
FA 226, Findings,

4.4, 4.14; FQC 23,
Finding D.7; and FQC,

40, Observation 1.3,
Subpart 4 with
Attachment 1 '

4

FA 371, Findings 11,635
4.2, 4.3, 4.4; FA
444, Findings 4.1,
4.2; FA 340, Find-
ing 4.3; FQC 23,
Finding D.5.2; FA
803, Finding 4.2;
and FA 1183, Find-
ings 4.1, 4.2, 4.3

FA 371, Finding 4.1; 11,654
FQC 23, Finding
D.S.1; FA 648, Find-
ing 4.3; FA 1275,
Finding 4.2; FA
443, Finding 4.4;
FQC 36, Finding
1.3; FA 425, Find-
ing 4.1; and FQC
34, Finding N.2.A

FA 376, Finding 4.4; 11,661
~

FA 425, Finding 4.3;
FA 470, Finding 4.2;
FQC 23, Finding
D.6 ~and FQC 24,
Finding K.7

.

__ , ,y e,, 9e,- w - ' - " '* * - ' ~ *
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FA 238, Finding 4.9; 11,668
and FA 44, Finding
4.4

FQC 13, Finding D.8; 11,727
FA 934, Finding

.

4.1; FA 1301, Find-
ing 4.1;.FA 1313, Find-
ing 4.1; and FQC
28, Finding D.7

FQC 15, Finding D.7; 11,754
- '

FA 470, Finding 4.9;
FA 601, Findings
4.1, 4.2, 4.3; FQC
23, Finding D.S.3;
FA 656, Finding
4.2; FA 721, Find-
ings 4.1, 4.2; FA
803, Findings 4.3,

_

4.4; FA 934, Findings
_

4.2, 4.3; FA 980,
Findings 4.2, 4.3;
FA'1026, Findings
4.1, 4.2; FQC 33,
pg. 2 of 3 and Find--
ing D.4; FA 1086,
Finding 4.2; FQC 34,
Finding M.2; FA 1180,
Findings 4.1, 4.3;
and FA 1234, Find-
ing 4.1 -

FQC 17, Finding D.4; 11,805
and FQC 21, Finding.
D.7

FA 980, Finding 4.1 11,809

FQC 34, Finding K.3 11,811

FQC 35, Paragraph 11,815'
F 3.2.1 and' Attachment

2 ^

.

E

I

- t
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FQC 20, Finding 11,824
D.4; FA 425, Find-
ing 4.4; FA 470,
Finding 4.3; FQC
24, Finding D.5; FA
740, Findings 4.1
and 4.2; FA 1086,
Finding 4.1; and FA
1313, Finding 4.2

FQC 23, Finding 11,827,

D.8

FA 340, Finding 11,848
4.1; FA 376, Find-
ing 4.3; FQC 21,
Finding D.15; FQ
FA 648, Finding 4.3;
FA 699, Finding
4.1; and FA 721,
Finding 4.3

.

FA 679, Finding 11,857
4.2; FA 226, Find-
ing 4.1; and FA
803, Finding 4.1

FA 1301, Finding 11,861
4.2

FQC 21, Findings 11,867
B.9, D.14, D.16,
and D.17

FA 226, Finding 11,959
4.3; FA 425, Find-
ing 4.2; FA 444,
Finding 4.1; FA 470,
Findings 4.1 and 4.5;
FQC 21, Finding
D.13A; FQC 23, Find-
ing K.5; FA 803,
Finding 4.4; FA
1275, Finding 4.1;
FA 1325, Findings
3.2 and 4.1; FQC

.
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40, Finding 1.3.A.5;
and FA 740, Finding
4.1

FQC 20, Finding 11,965
D.5; FA 721, Finding
4.1; FA 1086, Find'
ing 4.2; and FQC 34,
Finding N.2.C '

SC Ex. 66 Storage and handling 11,479
field audits (listed
in SC Ex. 65)

SC Ex. 67 Document control 11,977
summaries (handed
out in 10/11/82
SC pleading), pages-
2 through 39

.

The following items 11,996
were received into
evidence: Field Qual-
ity Control (FQC) 23,
Finding F.3; FQC 25,
Finding K.1; FQC 26,
Finding K.3: FQC 27,

*
Finding K.2; FQC 28,
Finding K.2; FQC 29,
Finding K.2; . FQC 30,*

Finding K.2; and
FQC 31, Finding K 2

EA 19, Finding 12,050
2.B.2; EA 22, A.O.
021(2); EA 23, A.O.
037; EA 27, A.O. 078;
and FQC 14, Finding
A.1

FQC 14, Findings B.2, 12,051
D.2, D.3; FQC 16,
Findings B.2.A-B.2.E,
D.4; FQC 18, Finding
B.1; EA 18, pg. 2, #4;
EA 24, A.O. 050, #1;
EA 30, #0972A, and

~ . _ - _ _ _ - . - _ _ _ - _ _ _ - _ _ - - _ _ _ _ _ _
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#104, Parts 2 and 4;
and EA 38, A.O. 141,
Findings 1 and 2

EA 22, A.O. 020(4), 12,069
A.O. 021(1); EA 26,
A.O. 066, Parts 2
and 3, A.O. 067, Part
2; EA 30, A.O. 104,i i
Part 1; EA 39, A.O. .

152; and EA 40, A.O.,

155 and 159

EA 19, A.O. 2.B.3; 12,086
EA 27, A.O. 074;
FQC 9, Finding
06676(1); FQC 16,
Finding D.2; and
FQC 19, Finding
K.1

FQC 20, Finding L.4; 12,098
and FQC 26, Finding
L.4B

SC Ex. 68 Suffolk County, "Ad- 12,107
ditional Audits Re-
porting Document Con-
trol Problems,"
Undated

Site QA Audit 7; 12,175
No. 4 Audit of LILCO

Purchasing Depart-
ment, pg. 1, bot-
tom paragraph;

Audit 1 S&W, FQC
Attachment, Item
1.A.1;

S&W PQC Audit 1,
Attached pg. 1,
bottom portion
re training;

QA Audit 6, LILCO
Purchasing Dept.,
pg. 3 re recom-
mandation A;
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Audit 81-11, LILCO
Purchasing Dept.,
pg. 4, open item .

1; and
April 8, 1981 memo-

randum from Gerecke,
thru next to last
paragraph, pg. lj ,

QA Audit 77-8, Find- 12,193
ings 3 and 4 (Tab
19)

EA 00, pg. 7, 12,216
under the portion
" drawings"

EA 1, pg. 7, 12,216
under the portion
" drawings"

EA 2, pg. 7, the 12,216
portion relating $

to drawings

EA 29, A.O. 093 12,216

EA 34, A.O. 121 12,216

EA 37, A.O. 137, 12,216
Item 2

EA 4, pgs. 2&3 12,216
relating to draw-
ings

EA 40, pg. 2, the 12,224
'

portion discussing
A.O. 156, and A.O.
156

EA 8, pg. 2, Items 12,234
C.2 and C.4 -

EA 13, pg. 2, 12,234
Item C.3
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EA 30, A.O. 103 12,234

EA 33, A.O. 115 12,234

EA 21, A.O. 008, 12,381
Item 2

EA 33, pg. 1, 12,381
Item (a) and A.O.
114

SC Ex. 69' Kirkpatrick, Lock-
hart, Hill, Chris-
topher & Phillips,
"Torrey Pines Docu-
ments":

Tab 1 - Program 12,237
Plan for Indepen-
dent Verification
of Shoreham Nu-
clear Power Plant,
June 1982

Tab 2 - Status Re- 12,237
port, June 18,
1982

.

Tab 3 - Status Re- 12,237
port, July 16,
1982

Tab 4 - Status Re- 12,237
port, August 20,
1982

Tab 5 - Status Re- 12,237
port, September
17, 1982

SC Ex. 70 Letter from Long 12,337 12,533
Island Lighting
Company to Martin,
NRC, response to
CAT inspection,
21 pgs., SNRC-743,
July 28, 1982

- _ _ _ . _ _ _ _ _ - _ _ . - _ _ _ _ - -
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SC Ex. 71 Kirkpatrick, Lock- 12,372 13,870
hart, Hill, Chris-
topher & Phillips,
"Shoreham Plant
Configuration Re-
ports," 7 documents
tabbed 1 through 7

Tab 1 - Plant Con-- I
figuration Report
for the Reactor
Water Recircula-
tion System

Tab 2 - Plant Con-
figuration Report
for the Control
Rod Drive, Hydrau-
lic Control System

Tab 3 - Plant Con-
figuration Report
for the Standby
Liquid Control
System (C-41)

Tab 4 - Plant Con-
figuration Report
for the Core Spray
System (E-21)

Tab 5 - Plant Con-
figuration Report
for the Main Steam
Isolation Valve
Leakage Control
System (E-32)

Tab 6 - Plant Con-
figuration Report

.

for the High Pres-
sure Coolant Injec-
tion System (E-41)

Tab 7 - Plant Con-
figuration Report
for the Reactor



r
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Core Isolation
Cooling System
(E-51)

SC Ex. 72 T. Frank Gerecke, 12,395
"NRC Nonconfor-
mances," handwritten,
3 pgs., Undated

,

SC Ex. 73 " Column Heading 12,460 .13,855
Abbreviations,",

Stipulation on in-
strumentation, me-
chanical equipment,
and electrical equip-
ment surveillances
for short-term stor-
age, 14 pgs., Un-
dated

SC Ex. 73A Suffolk County, 13,854 13,855
"Suffolk County *

Explanation of
Queries Relative
to Suffolk County
Exhibit 73," '

Undated

SC Ex. 74 Memorandum from 12,501 '
H. F. Faery, Jr.,
to Peter F. Baker,
Jr., Stone & Web-
ster, "CONSAP Sta-
tus Report No. 20,"
August 18, 1982-(in-
cludes CONQUIP sta-
tus report)

SC Ex. 75 Memorandum from 12,522
H. F. Faery, Jr.,
to Peter F. Baker,
Jr., Stone & Web-
ster, " CAB TRAP
Status Report No.8,"
August 26, 1982
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SC Ex. 76 Long Island Lighting 12,721 13,268
Company, " Opera-
tional Quality
Assurance OQA Pro-
cedure Development,"
QA PS 5.2, Revision
3, October 6, 1981

1;

SC Ex. 77 Ellery Hammond, Man- 12,987 15,176
ager, Nuclear Oper-
ations, Iowa Elec-
tric Light and Power
Company, "EEI Nu-
clear Plant Staf-
Ling Survey, May
1980," 11 pages,
No. 319-398-4180

SC Ex. 78 Suffolk County, 13,577
"Suffolk County
Offer of Proof,"-

2 page document
with attachments,
November 5, 1982

SC Ex. 79 Suffolk County, 13,578
"Suffolk County- (Bound In)
Offer of Proof
(OQA)," 3 pages,
November 9, 1982

SC Ex. 80 Long Island Lighting 13,912
Company, "SPCR (Bound In
Response Summary at 13,913)
Sheet," 3 pages,
Undated

SC Ex. 81 Suffolk County, 14,544
"Suffolk County (Bound In
Submittal of List- at 14,545)
ing of Documents
to be Moved Into
Evidence," Novem-
ber 15, 1982
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SC Ex. 82 Suffolk County, 14,562
" Supplemental
Cross Examination
Plan on Operating
QA /QC, " as a fur-

,

ther Offer of Proof,
8 pages, Undated

SC Ex. 83 Dennis M. Durand, i 14,625 15,176
Operating QA En-

'

(Bound In
gineer, " Station at 14,627),

Operational Quality
Assurance Section
Planning Report,
May 1980 to July
1982," 1All.920- *

LIM-RF-OO1

SC Ex. 84 Memorandum from J. 14,626
Rivello, Plant Man- (Bound In
ager, Shoreham Nu- at 14,627)
clear Power Station,
to All SNPS Super-
visors, " Overtime
Control Guidelines,"
January 27, 1981

SC Ex. 85 Long Island Lighting 14,626 15,176
Company, listing (Bound In
with headings "Ac- at 14,627)
tivities Descrip -
tion," " Sept. 81 to-
Sept. 82," " Sept. 82
to March 83," and
" March 83 to March
84," i page, Undated

SC Ex. 86 Long Island Lighting 14,626 15,176
Company, listing en- (Bound In
titled "OQA Manhour at 14,627)
Projection First
Year of Operation,"
including 32 items,
identified at bottom
as Attachment 2,
Undated

.

e
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SC Ex. 87 U.S. Nuclear Regu- 15,056
latory Commission,

'

Office of Nuclear
Reactor Regulation,
" Guidelines for
Utility Management
Structure and Tech-
nical Resources,"
Draft Report for i

'Interim Use and
Comment, NUREG-0731,
September 1980

SC Ex. 88 W.P. Haass, "Up- 15,081
grading Quality As-
surance Programmatic
Guidance for Oper-
ating Nuclear Power
Plants," Nuclear
Safety 23(3):277-281,
May-June 1982

SC Ex. 89A Prepared Direct
_

15,224 15,234
Testimony of Richard
B. Hubbard on Behalf
of Suffolk County
Regarding Suffolk
County Contentions
12, 13, 14, and 15,
Quality Assurance /
Quality Control,
June 29, 1982

SC Ex. 89B Attachments to Pre- 15,225 15,234
pared Direct Testi-
mony of Richard B.
Hubbard on Behalf
of Suffolk County
Regarding Suffolk
County Contentions
12, 13, 14, and 15,
. Quality Assurance /
Quality Control, -

June 29, 1982
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!

SC Ex. 89C Errata to Prefiled 15,225 15,234
Direct Testimony of
Richard B. Hubbard
on Suffolk County
Contentions 12
through 15, Undated

SC Ex. 89D Supplemental Direct 15,227 15,362
Testimony of Richard (Bound In)
B. Hubbard in Re-
sponse to Board,

Question, Undated

SC Ex. 90 U.S. Atomic Energy 15,512
Commission, (Bound In
" Licensing of Pro- at 15,513)
duction and Utili-
=ation Facilities--
Quality Assurance
criteria for Nuclear
Powerplants,"
10 CFR Part 50,
34 Fed. Reg. 6599,

i
April 17, 1969

SC Ex. 91 U.S. Nuclear Regu- 16,377 16,562
latory Commission,
Office of Inspection
and Enforcement,
Report No. 50-322/
82-26 for inspection
on September 9-
October 13, 1982,
cover letter dated
October 29, 1982

.

W'. . _ _ _ _ . _ _ _ _ _ . _ . _ _ . . _ - _ . _ _
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SC Ex. 92 Letter from Ronald 16,420 17,428
C. Haynes, Regional
Administrator,
Region I, NRC, to
M. S. Pollock,
LILCO," Systematic
Assessment of
Licensee Performance
(SALP) and your
Letter, SNRC-716,
June 21, 1982,"
with 4 attachnents
including the SALP
Report (Enclosure
2), July 22, 1982

SC Ex. 93 U.S. Nuclear Regu- 16,440 16,562
latory Commission,
Office of Inspec-
tion and Enforcement,
Report No. 50-322/
82-27 for inspection
on October 18-22,
1982, cover letter
dated November 22,
1982 -

SC Ex. 94 U.S. Nuclear Regu- 16,504 16,562
latory Commission,
Office of Inspec-
tion and Enforcement,
Report No. 50-322/
81-13 for inspec-
tion en August 11-
14, 1981, cover
letter dated
October 8,.1981

>

SC Ex. 95 U.S. Nuclear Regu- 16,506 16,562
latory commission,
Office of Inspec-
tion and Enforcement,
Keport No. 50-322/
82-02 for inspec-
tion on January 1-31,
1982, cover letter
dated February 2, 1982

.-. _ _ _ _ _ _ _ - - - _ _ _ _ -
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SC Ex. 96 U.S. Nuclear Regu- 16,512 16,562
latory Commission.
Office of Inspec-
tion and Enforcement,
Report No. 50-322/
82-08 for inspection
on March 30-May 10,
1982, cover letter
dated May 27, 1982

SC Ex. 97, U.S. Nuclear Regu- 16,539 16,562
latory Commission,
Office of Inspec-

'

tion and Enforcement,
Report No. 50-322/
81-14 for inspection i

on August 1-31, 1981, '

cover letter dated
September 14, 1981

SC Ex. 98 U.S. Nuclear Regu- 16,541 16,562
latory Ccmmission,
Office of Inspec-
tion and Enforcement,
Report.No. 50-322/
S2-13 for inspection
on May 11-June 18,
1982, cover letter
dated July 14, 1982

SC Ex. 99 U.S. Nuclear Regu- 16,543 16,562
'latory commission,
Office of Inspec-
tion and Enforcement,
Report No. 50-322/
81-20 for inspection'

,

'

on October 20- -

November 22, 1981,
. cover letter dated
December 9, 1981'

~
.

.

n

h - _ _ . _ _ _ _ _ . _ _ _ _ . _ _ _ _ . _ . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . . _ . __...___.____..________.__.L___ __
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SC Ex. 100 U.S. Nuclear Regu- 16,564 16,610
latory Commission,
Office of Inspec-
tion and Enforcement,
Report No. 50-322/
76-07 for inspection
on July 22-25, 1976,
cover letter dated
July 12, 1976

SC Ex. 101 U.S. Nuclear Rego- 16,611 16,'632
.latory Commission,
Office of Inspect' ion.
and Enforcement,
Report No. 50-322/-
82-15 for inspection
on June 19-July 31,
1982, cover letter.
dated August 30,. '

1982

SC Ex. 102 U.S. Nuclear Regu ' 16,619 16,632
latory Commission, '

Office of Inspection
.and Enforcer.ent,
Report No. 50-322/' '

-
~

j,

82-10 for inspection -

on April 26-29, ''

1982, cover letter,
dated May 24, 1982

'

.. . -

SC Ex. 103 U.'S. Nuclear'Regu- 16,692 16,816
latory Commission,

'

Office.of Inspection '

and Enforcement, '.
Report No. 50 ,322/.
74-02 for inspection

,on February'26a
.

March 1, 1974," cover
letter dated March
1974

' .

-
,

-
.. . .

e

4

0 *

(

0
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SC Ex. 104. U.S. Nuclear Regu- 16,696 16,980
|

latory Commission, 1

Office of Inspection
and Enforcement,
Report No. 50-322/ '
81-22 for inspec' tion
on November 23-
December 31, 1981,
cover letter dated
January 14, 1982

SC Ex. 105 .U.S. Nuclear Regu- 16,712 16,816
latory Commission,
Office of Inspection
and Enforcement,
Report No. 50-322/
77-05 for inspection
on February 28-
March 3, 1977, cover
letter dated April 7,
1977

SC Ex. 106 U.S. Nuclear Regu- 16,750 16,816
latory Commission,
Office of Inspection
and Enforcement,
Report No. 50-322/
76-06 for inspection
on May 24-27, 1976,
cover letter dated
June 22, 1976

SC Ex. 107 U.S. Nuclear Regu- 16,892 16,981
latory Commission,
Office of Inspection
and Enforcement,
Report No. 50-322/
77-01 for inspection.

| during January 1977,
!

cover letter dated .

February 10, 1977

I
L
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

SC Ex. 108 U.S. Nuclear Regu- 16,931 16,981
latory Commission,
Office of Inspection
and Enforcement,
Report No. 50-322/
80-10 for inspection
on June 17-20, 1980,
cover letter dated
August 12, 1980

SC Ex. 109 U.S. Nuclear Regu- 16,966 16,981
latory Commission,
Office of Inspection
and Enforcement,
Report No. 50-322/
82-24 for inspection
on September 7-10,
1982, cover letter
dated October 15,
1982

SC Ex. 110 Long Island Lighting 18,083
Company, " Plant
Configuration Re-
view," Project
Procedure P-309,
Rev. A, 12/3/81,
and Rev. E, 5/6/82

1

SC Ex.'111 Handwritten memor- 18,322
andum from Suffolk (Bound In4

County to LILCO, at 17,897)
NRC Staff, and
ASLB, "Suffolk
County Torrey
Pines Technology
Examination," '

'

5 pages, January 11
or 12, 1983

SC Ex. 112 Joint Deposition of 19,064 19,064
Richard B. Hubbard
and Francisco J.
Samaniego, Volume
1, pgs. 1-74,
December 27, 1982;
Volume 2, pgs.

+
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

75-238, December 28,
1982

SC Ex. 112A Memorandum from 19,066 19,067
Anthony F. Earley, (Bound In)
Jr. to Alan R.
Dynner, Esq. and
-Michael S. Miller,
Esq., "LILCO's Ini-
tial Designation
of Portions of the,

Deposition of
Richard B. Hubbard
and~ Francisco J.
Samaniego,"
January 4, 1983

SC Ex. 113 EGSG of Idaho 19,577
for the U.S. Nuclear
Regulatory Commis-
sion, " Identification
and Ranking of Nuclear
Plants, Structures,
Systems and Components
and Graded Quality
Assurance Guidelines,"
Draft, pgs. 1, 79-82,
and a 14-page table
entitled "BWR
Structures, Systems
and Components and
QA Ranking," November
1982

SC Ex. 114 Long Island Lighting 19,603
Company, " Environ- (Bound In
mental Qualification at 19,606),

Report for Class
1E Equipment, Shore-
ham Nuclear Power
Station Unit 1,"
two JIO's: " Equipment
Justification," Mark
No. 1D11*RE011A,B,C,D
on Radiation Moni-
toring Detector (GE),
Rev. 3, August 1982;

- _ _ _ _ _ _ _ -_ .___ _ _ _ _ _ - _ _ _ _ - _ _ _ _ - - _ - _ _ _ _ _ _ - _ . _ _ - _ _ _ - _ _ _ _ _ _
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Fage

and " Equipment
Justification," Mark
No. ID11*RE017A,B on
Radiation Monitoring
Detector (GE), Rev. 4,
October 1982

SC Ex. 115, U.S. Nuclear Regu- 19,807
''. latory Commission,

Office of Inspec-
tion and Enforce-
ment, Report No.
50-322/79-07,
cover letter, notice,

of violation,
Appendix A, pages
1 through 5 of the
report, cover sheet
signed August 21,
1979

SC Ex. 116A Three handwritten 19,991 20,003
pages entitled. (Bound In" Totals Returned at 20,004)~,
From FQC, Week'

|
Ending 1-22-83,
Group Summary,"
" Week Ending
2-1-83," and " Week
Ending 2-8-83,"
Undated

SC Ex. 116B One page computer 19,991 20,003
printout entitled (Bound In
"Shoreham Nuclear at 20;004)
Power S.tation'
Quality and'Ac-
countability Pro-
gram, Generic Dis-
position Summary,
Report Period

V 01-27-83"

SC Ex. 117 Memorandum from 20,724
James H. Conran
to Franklin D. *

Coffman, Jr.,
)

L
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Exhibit Identified at Admitted atNumber Description Transcript Page Transcript Fage

" Differing
Professional
Opinion," 2 pages
with 23-page
opinion attached,
March 31, 1983
(includes Conran
Affidavit as
Appendix A) (por-
tions read into
the record starting,

at 20,742)

Staff Ex. 1 Robert L. Rothman, 4170 4171
Comparison of Regula-
tory Guide 1.60 Spec-
trum, anchored at
0.13g, with Shoreham
SSE. spectrum, anchored
at 0.2g, handwork
on log-log scale, Un-
dated-

Staff Ex. 2A U.S. Nuclear Regula- 4560 4560
tory Commission, Office
of Nuclear Reactor
Regulation, " Safety
Evaluation Report.
Related to the Opera-
tion of Shoreham Nu-
clear Power Station,
. Unit No. 1," NUREG-
0420, April 1981

LStaff Ex. 2B U.S. Nuclear Regula- 4560 4560
tory Commission, Office
of Nuclear Reactor
Regulation, " Safety
Evaluation Report
Related to the Opera-
tion of Shoreham Nu-

K clear Power Station,
Unit No. 1," Supplement
No. I to NUREG-0420,
September 1981

- _
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

Staff Ex. 2C U.S. Nuclear Regula- 4560 4560
tory Commission, Office
of Nuclear Reactor
Regulation, " Safety,

Evaluation Report'

Related to the Opera-
tion of Shoreham Nuc-
lear Power Station,
Unit No. 1," Supplement
No. 2 to NUREG-0420,
February 1982

Staff Ex. 3 Letter from P. Shew- 6226
mon, Chairman, Ad- (Bound In)
visory Committee
on Reactor Safe-
guards, to Nunzio
J. Palladino, Chair-
man, NRC, " Comments
on Proposed Policy
Statement on Safety
Goals for Nuclear
Power Plants
(NUREG-0880, A
Discussion Paper),"
June 9, 1982

Staff Ex. 4 Memorandum from 6814
William J. Dircks, (Bound In
Executive Direc- at 6815)
tor for Operations,
NRC, to the Com-
missioners, "Per-
formance of Proba-
bilistic Risk As- ,

sessment or Other
Types of Special
Analyses at High
Population Density
Sites," SECY-81-25,
January 12, 1981

Staff Ex. 5 Memorandum from 6814
Brian K. Grimes, (Bound In
Program Director, at 6815)
Emergency Prepared-
ness Program Office,

. . .
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Exhibit Identified at Admitted at.

Number Description Transcript Page Transcript Page

NRC, to Harold R.
Denton, Director,'

Office of Nuclear
Reactor Regulation,
NRC, " Candidate
Sites for Risk
Studies," April
30, 1980

Staff Ex. 6 U.S. Nuclear Regu- 8108 8108
latory Commission (Bound In).

filing to the
Atomic Safety and
Licensing Board
Panel on the
Shoreham Nuclear
Power Station,
Unit 1, Operating
License Hearing,
on the status of
SER open items
57.II.D~.1 and
57.II.K.3.16 for
Shoreham, pgs. 15, 16,
and 18, June 29, 1982

Staff Ex. 7 .U . S. Nuclear Regu- 9711 9712-
latory Commission, (Bound.In)
Office of Standards,

Development, "Instru-
mentation for Light-
Water-Cooled Nuclear

. Power Plants To Assess
Plant and Environs-
Conditions During and
Following An Accident,"
Regulatory Guide 1.97
(Task RS 917-4), Revi-
sion 2, December 1980

,

f

'

~- b -,~,. m. - - , ,,-,,,,4 ,y., , --r,. ,,,..,e- . - - ,. z- -. ,., .Y.
~ ,,,.,,--mh-% -, -----,,.7-y y, ,,, y,-,
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

Staff Ex. 8 NRC Staff Testimony 16,246 16,248
.of Robert Gallo, John (corrected
Gilray, George qualifications
Rivenbark, James bound in at
Higgins, and Lewis 16,245)
Narrow Regarding
Quality Assurance, SC
Contentions 12, 13, 14,
and 15, with Profes-
sional Qualifications
of Robert M. Gallo,
Professional Qualifica-
tions of James C.
Higgins, Professional
Qualifications of Lewis
Narrow, Professional
Qualifications of
George W. Rivenbark,
and Qualifications and
Experience of John
William Gilray

Staff Ex. Letter from Eldon 16,246 16,248
8-la~ J. Brunner, Chief,

Reactor Operations
and Nuclear Support
Branch, Region I,
NRC, to Andrew W.
Wofford, LILCO,
" Inspection 50-322/
79-05," May 4, 1979

,

Staff Ex. U.S. Nuclear Regu- .16,246 16,248
8-lb latory Commission,

Office of Inspection
and Enforcement,
Region I, Report No.
50-322/79-05,
Inspection on March
27-30, 1979, pgs. 5-6
and cover sheet signed
April 30, 1979 and May
3, 1979

Staff Ex. Letter from Andrew 16,246 16,248
~8-1c W. Wofford, LILCO,

to Eldon J. Brunner,



_

,

E-61

Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

NRC, Region I, "NRC
Inspection No. 79-05,
Shoreham Nuclear
Power Station - Unit
No. 1, Docket No.
50-322," SNRC 393,
May 24, 1979

Staff Ex. U.S. Nuclear Regu- 16,246 16,248
8-Id latory Commission,

Office of Inspection
,

and Enforcement,
Region I, Report No.
50-322/80-06,
Inspection on March
24-April 27, 1980,
page 4 and cover sheet
signed May 9, 13, and
14, 198C

Staff Ex. Letter from Eldon J. 16,246 .16,248
8-2a Brunner, NRC, Region

I, to Andrew W.
Wofford, LILCO,
" Inspection 50-322/
79-16," January 21,
1980

Staff Ex. U.S. Nuclear Regu- 16,246 16,248
8-2b latory Commission,

Office of Inspection
'

and Enforcement,
Region I, Report
No. 50-322/79-16,
Inspection on
October 1-November
6, 1979, pages 4-7
and cover sheet signed
December 11, 1979

I '

I

l

, _ . _. . , _ .
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Exhibit Identified at Admitted atNumber Description Transcript Page Transcript Page

Staff Ex. Letter from Andrew W. 16,246 16,248
8-2c Wofford, LILCO, to

Eldon J. Brunner, NRC,
Region I, "NRC
Inspection No. 79-16,
Shoreham Nuclear Power
Station - Unit No. 1,
Docket No. 50-322,"
SNRC 464, February 21,
1980

Staff Ex. U.S. Nuclear Regu- 16,246 16,248
8-2d latory Commission,

Office of Inspection
and Enforcement,
Region I, Report No.
50-322/80-06, Inspec-
tion on March 24-
April 27, 1980, page
3 and cover sheet
signed May'9, 13, and
14, 1980'

Staff Ex. U.S. Nuclear Regu- 16,246 16,248
8-2e latory Commissiori,

Office of Inspection
and Enforcement,
Region I, Report No.
50-322/80-09, Inspec-
tion on April 28-
May 31, 1980,
cover sheet signed
June 25_and 30, 1980

Staff Ex. A document detailing 16,246 16,248
8-3 the " essential ~

elements of LILCO's
QA program' description
contained in the FSAR
which satisfy Appendix
B," 30 pages,-Undated

Staff Ex. 9 Supplemental NRC Staff 16,249 16,260
Testimony of Robert (Ecund in
Gallo, John Gilray, at 10,411-A)
George Rivenbark,
James Higgins, and.

t _=
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Exhibit Identified at Admitted at
Number _ Description Transcript Page Transcript Page

, .

,

Lewis Narrow Regarding
Quality Assurance,. SC
Contentions 12, 13,. 14,
and 15

Staff Ex. 10 Memorandum from R. 17;358
Caruso, Project (Bound In)
Manager,.-Licensing
Branch No. 2,
Division of' Licensing,
NRC, to B. Bordenick,,

Staff Attorney,' Office
,

of Executive Legal,
' Director, NRC,.

"Resoluti6n of Region
I CAT Team Items
Regarding HPCI Steam
Drain Line Isolation
Arrangement, and,

, ,
'

Reduction of Drywell.
Sprays," December 16, -

,

1982
,

Staff Ex. 11 Memorandum from 19,-295
T.M. Novak, NRC, to- (Bound In.
E. Christenbury,- at'19,296) *7
NRC, "Shoreham- '

'

Staff Testimony
Regarding Torrey
Pines Report,"
December 17, 1982 -

,

Staff Ex. 12 Letter-from' Richard 19,747 20,294
W. Starosteckic Di- (Bound In)o

'~ ,

rector,, Division of . '

Project and Resident -

Programs, Region I, .

NRC, to M. S. Pol-
g

lock, Vice' President- '
-

, Nuclear, LILCO, Janu '
ary 19, 1983

Staff Ex.'13' U.S. Nuclear Regu ' 19,750 20,295
_

latory Commission,. -

g, Office of Inspec-
' tion and Enforce-

ment,' Report No.
,

t

e

.

f

,- . r . . , , , - . - , -.m- - ,, , ,;-< r- %,--
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

-

50-322/83-02 for
inspection on Janu-
ary 10-15, 1983,
cover sheet signed
January 19, 1983

Staff Ex. 14 Letter from Darrell 20,811 20,812
G. Eisenhut, Direc- (Bound In)
tor, Division of Li-
censing, Office of
Nuclear Reactor
Regulation, NRC, to
M. S. Pollock, Vice
President-Nuclear,
LILCO, "FSAR Com-
mitment for Non-
Safety Related
Items," February
18, 1983

Staff Ex. 15 Letter from Darrell 20,811 20,812
G. Eisenhut, Direc- (Bound In)
tor, Division of Li-
censing, Office of
Nuclear Reactor
Regulation, NRC,
to M. S. Pollock,
Vice President-
Nuclear, LILCO,
"FSAR Commitment
for Non-Safety Re-
lated Items,"
March 7, 1983

,

%

/

b

4

Y

s
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APPENDIX F:

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atcmic Safety and Licensing Board

In the Matter of )
)

LONG ISLAND LIGHTING COMPANY ) Docket No. 50-322 (OL)
)

(Shoreham Nuclear Power Station, ) ~

Unit 1) )

JOINT COMPILATION OF
SETTLEMENT AGREEMENT OBLIGATIONS

Pursuant to the Board's request of February 1

(Tr. 19,731), Suffolk County, Shoreham Opponents Coalition,

LILCO and the NRC Staff submit the attached shorthand compila-

tion of obligations undertaken by LILCO in settlement agree-
I

ments reached in this proceeding, other than the Final Security

Settlement Agreement.1/ This list also. includes certain relat-

ed Staff obligations. The parties have excluded'from this list

various obligations and commitments that are inherently self-

verifying (the vast majority of which require LILCO to provide

other parties with certain documents), as well as several

1/ The Board specifically requested "a compilation which all
parties agree to as to which conditions should be in the li-
cense." Tr. at 19,753. The parties agree that there are three
license conditions: two conditions that were specified in the
SC Contention 3 -- Inadequate Core Cooling settlement agreement

i (Resolution at 11 II.B.1, III.B.3, Attachment at 7) and one
! condition specified in the SC Contention 23 -- Containment

Isolation settlement agreement (Resolution at 1 II.B.4.c, At-
! tachment at 18). The attached compilation provides, in addi-

tion to that information, a listing of other commitments made
in the settlement agreements.

|

!
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obligations which have already been fulfilled and accepted by
Suffolk County and/or SOC. The list also classifies each com-
mitment either as a precondition to licensing, or as a license

condition, or as a post-licensing obligation which is not a li-

cense condition, or as fitting in some other miscellneous cate-

gory. It also lists each of the commitments made in the reso-
lution of Phase I emergency planning contentions, all of which

are considered preconditions to licensing. The parties believe

that the list is, within the framework described above, com-

plete and accurate, though in the event of a conflict between

the list and the text of an agreement, the agreement would gov-
ern.

Respectfully submitted,

e2 Y /ha f
Counsel for Long Island
Lighting Company

k of 6a
~

Counsel for the'Muclear
Regulatory Commission and
Staff

C6uasel for
. ?L, j

olk County

01Av. m_.
ounsel for/ihor_ am
Opponents Coal tion

DATED: June 28, 1983

Attachment

__
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COMPILATION OF LILCO OBLIGATIONS UNDER SETTLEMENT AGREEMENTS

I. HEALTH AND SAFETY MATTERS,

,

SC Contention 1: Remote Shutdown Panel
(Agreement dated December 14, 1982)

A. Precondition to Licensing.

1. Install the following instrumentation and controls

in accessible locations remote from the main control
room or provide justification as to why the instrumen-

'

tation and controls will not be installed prior to fuel
load. In any event, LILCO must install such equipment

,

no later than the end of the first refueling outage:
(a) Local indication of SWS train "B" flow to the

Reactor Building Closed Loop Cooling Water System
I train "B" heat exchanger.

(b) Controls for the Division II safety relief

valves (on a local panel in relay room).
(c) Control capability for the RHR-A pump (from

the Division I emergency switchgear room) and for

valves (from the reactor building secondary con-,

,

tainment).

(d) RHRS-A flow indicator (on a local panel).
(e) Control capability for the SWS-A pump (from
the emergency switchgear room) and for valves

(from-the screenwell pump house and reactor build-

ing secohdary containment).

- . - . . . _ , . . . . _ _ _ . - - - _ . - _ . - - . - _ . _ . _ _ - . . . , . - - . _ , . - - . . . _ . _ ..
-

-
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(f) SWS-A flow indicator (on a local panel).
(g) Control capability for the Spent Fuel Pool

Cooling System-A pump (on a local panel).

(h) Division II indicator for reactor water
level.

(i) Division II indicator for reactor pressure.

(j) Division I indicator for suppression pool
water level.

(k) Division I and II indicators for suppression
pool temperature.

(Agreement at 9, 11 1, 4; Agreement at 5, 11 1-5)
B. Post-Licensing Obligations

1. By the end of the first refueling outage, revision
,

of the following operating procedures to reflect addi-

tional instrumentation and controls listed above:
(a) SP 29.022.01, Rev. 2 (9/7/82): " Shutdown

From Outside Control Room Emergency Procedure."'

(b) SP 23.133.01, Rev. 4 (4/21/82): " Remote Shut-

down Control System."

(c) SP 23.121.01, Rev. 2 (6/11/82): " Residual

Heat Removal System."

(d) SP 23.122.01, Rev. 2 (1/31/80): " Service

Water."

(Agreement at 9, 1 5).
2. Prior to the end of the first refueling outage, a

caution step will be added to SP 23.133.01 (Remote

.. . - . . , . -. , ,. , . _ - . _ . . . .. -.
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Shutdown Control System), Section 8.1.6. (SWS Operation

at RSP), advising the operator to be aware that a po-

tential SWS-to-RBCLCWS leak path could occur during

shutdown of the plant. (Agreement at 9, 1 5).
3. Install, by the end of the first refuling outage,

any items in A(1) above remaining after fuel load.

SC Contention 2: Diesel Generator'
Relays (Agreement dated May 4, 1982)

A. Preconditions to Licensing

1. All low voltage control relays will be covered.

(Agreement at 1, 1 1).1/

2. The generator control panels will have louvered

ventilation openings protected by filters. The panel

doors will be gasketed and mechanically latched closed.

(Agreement at 1, 1 1).2/

3. The diesel control panels and the motor control

centers will have gasketed doors that are mechanically
latched closed. (Agreement at 1, 1 1).3/

.

1/ Incorporates commitment or representation in prefiled tes-
timony of Brian R. McCaffrey.

2/' Incorporates' commitment or representation in prefiled tes-
| timony of Brian R. McCaffrey.

| 3/ Incorporates commitment or representation in profiled tes-
| timony of Brian R. McCaffrey.
!
|
|

|

I
'

l

!
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4. Under normal conditions, when the diesel is not

running, the inlet and outlet dampers of the large ven-

tilation system will be closed. (Agreement at 1, 1

1).4/

5. The walls within the diesel generator rooms will

be painted to a height of 8 feet and the floors covered

with an epoxy coating. (Agreement at 1, 1 1).5/

6. Upon construction completion, there will be 3

inches of crushed stone on polyethylene, in the vicini-

ty of diesel room air intakes, which will extend from

the control room building wall a minimum of 20 feet to-

ward a paved access road. With the exception of a con-

crete pad below each air intake, all other areas will

be landscaped with grass or paved. (Agreement at 1, 1

1).9/
7. Each diesel control panel containing relays will

be inspected just prior to fuel load to assure each is

in a clean and dust-free condition. (Agreement at 2, 1

2).

4/ Incorporates commitment or representation in prefiled tes-
timony of Brian R. McCaffrey.

5/ Incorporates commitment or representation in prefiled tes-
timony of Brian R. McCaffrey.

p/ Incorporates commitment or representation in prefiled tes-
timony of Brian R. McCaffrey.

t

. . - . . - - , . . _ _ - _ _ _ _ _ _ _ _ - . . . , _ _ . . _ .
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8. Procedures will be in effect which provide for:
(a) Inspection, calibration and cleaning of all

protective relays associated with the diesel gen-
erators during refueling outages (every 12-18
months) (Agreement at 1, 1 1);7/

(b) Cleaning of all panels associated with the

diesel generators every 24 months (Agreement at 2,
Item 3b);

(c) Compliance with housekeeping requirements of

Regulatory Guide 1.39 for inside of diesel genera-
tor rooms (Agreement at 2, Item 4);

(d) The area immediately under and adjacent to

the diesel generator intakes will be included in

the site inspection route for security guards and

inspected for debris buildup at least once every>

shift (Agreement at 2, Item Sa).
9. The preventive maintenance program, SP 12.015.01,

will be amended to require inspection of the area imme-,

diate?;. under and adjacent to the diesel generator in-

takes eu least once each month and any appropriate cor-
rective action. (Agreement at 2, Item 5b).

B. ' Post-Licensing Obligation

Following the first 31-day diesel generator test
.

|.

I 7/ This commitment was made in prefiled testimony of Brian R.
McCaffrey. See Agreement at 2, Item 3a for a duplicative com-
mitment.

!
_ _ - .. .
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required under the Technical Specifications, all the

relay panels for the selected diesel will be inspected.

If any appreciable dust buildup appears, the relays

will be cleaned and approprate modifications to the

preventive maintenance program will be made. (Agree-

ment at 2, 12).

SC Contention 3: Detection of Inadequate
Core Cooling (Agreement dated December 9, 1982)

A. Precondition to Licensing

Elimination of the flow path through the fuel zone

water level transmitter reference leg equilizer valves.

(Agreement at 9, 1 II.B.4).

B. LILCO Obligation (timing dependent upon
Staff efforts in resolving ICC generic issue)

Following the Staff's generic resolution of the ICC de-

tection issue, LILCO will perform and submit to the
,

Staff and Suffolk County an evaluation of alternative

means of ICC detection (other than water level measure-
ment system ~ improvements), using specified criteria.

(NOTE: If the Staff's resolution of the ICC detection

issue requires physical modifications to the water

level measurement system (in addition to certain

specified modifications) that result in further reduc-

tion of residual risk by greater than 1%, LILCO will'

! not be required to conduct this evaluation).

| (Agreement at 12-15, 1 III.B.2).

:

|

|

L_
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C. License Conditions
,

1. By July 1, 1983, LILCO shall submit to the Staff ai

i

description and schedule for hardware modifications to

| the Shoreham reactor vessel water level measurement
'

system to eliminate dependence on early operator action

; during events involving an instrument line failure

(leak or break) and a single additional component fail-

| ure, in accordance with the second recommendation in

the BWR Owners' Group Report SLI-8211 (July 1982). The,

/proposed modifications and schedule must be acceptable

to the Staff and installation must be completed no

later than the end of the second refueling outage.

(Agreement at 7-8, 1 II.B.1). (NOTE: The proposed

modifications will be installed as soon as practicable,
4

'

but in no event later than the end of the second

refueling outage.) (Agreement at 8, 1 II.B.3).

2. LILCO.shall implement any Staff requirements-

regarding additional instrumentation for detection of'.

inadequate core cooling which may result from the

* Staff's review of the BWR Owners' Group Report on this
'

subject in conjunction with LILCO documentation ad-
-

| dressing-the subject. (Agreement at 16-17, 1 III.B.3).

D. Post-Licensing Obligation

LILCO will give good faith consideration to'installa-
,

; tion of devices which. receive a favorable evaluation

(see item B. above) and any installation resulting from
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such consideration will take place at the first

available refueling or other extended outage following

completion of the evaluation, recognizing that design

and procurement lead times for safety-related compo-

nents are on the. order of 24 months. (Agreement at 16,

1 III.B.2(e)).

SC Contention 5: Loose Parts Monitoring System (LPMS)
(Agreement dated November 30, 1982)

A. Preconditions to Licensing

1. Installation of two additional LPMS sensors on the
reactor recirculation pump suction nozzles at the reac-
tor vessel exit. (Agreement at 4, 1 B.1.A).
2. Inclusion of the LPMS alarm output'in alarm
printouts of the process computer. (Agreement at 5, 1

B.l.B).

3. Provision of a second permanently installed or
portable LPMS tape recorder. (Agreement at 5, 1

B.I.C).
4. Performance of additional " baseline mapping" of

f

the LPMS to include recording of sensor responses to
calibrated impacts at various locations distributed

around the exterior of the RPV. (Agreement at 5, 1

B.1.D).
5. Preparation and implementation of training pro-
grams for personnel using the LPMS, including

. . . .. .. . . . . . ..
. . . . _ _ _
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operators, instrument technicians, shift technical

advisors, and technical support engineers. (Agreement

at 6, 1 B.1.F).
6. Performance of the cost-benefit analysis comparing

the operation of the LPMS with the currently designed

cable separation criteria, against its operation assum-

ing backfitting to achieve complete consistency with
the separation guidelines of Regulatory Guide 1.133.
(Agreement at 8, 1 B.2.A(1)). s

7. Preparation and submission to the Staff of a de-

scription of a test program (to be conducted and com-

pleted prior to completion of plant startup) to imple-
:

ment the Deliberate Plant Maneuver Feature. (Agreement

at 8, 1 B.2.A(2)).
B. Post-licensing Obligations

1. Performance of evaluation of the LPMS alarm

threshold and inclusion of results in Full Power LPMS
Report to be submitted to the Staff and SC within 90

days after the beginning of commercial operation.
(Agreement at 8-9, 11 B.2.A(3) and B.2.B.).
2. Inclusion of the results of the test program de-

scribed in A.7 above, in the Full Power LPMS Report to

be submitted to the Staff and Suffolk County within 90
days after the beginning of commercial operation.,

(Agreement at 8, 1 B.2.A.(2)).

_ . . . . . . .
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C. Staff Obligation

Prior to fuel load, the Staff will issue an SER supple-
ment or portion thereof closing out SER Open Item 64.

(Agreement at 9, 1 B.2.B).

SC Contention.9: ECCS Pump Blockage
(Agreement executed August 18, 1982)

A. LILCO Obligations (timing dependent upon Staff's efforts
to resolve NUREG-0606 Task Action Plan Item A-43)

1. LILCO will actively monitor the analyses

undertaken as part of the Staff effort to resolve

NUREG-0606 Task Action Plan Item A-43, " Containment

Emergency Sump Performance." (Agreement at 6).

2. LILCO will perform the quantitative analyses,

developed as a result of the A-43 effort, if applicable

to Shoreham, and will provide copies of the results to

the County. (Agreement at 6-7).

3. If necessary as a result of the analyses, LILCO

will make appropriate modifications to the use and in-

stallation of insulation in the drywell to ensure that

potential blockage of the ECCS pump strainers will not

exceed the 50 percent margin design basis. (Agreement

at 7).

- - . . . .. . .
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SC Contention 17: Fire Protection
(Agreement dated May 4, 1982)

A. Preconditions to Licensing

1. LILCO will perform a systematic survey of combus-

tion sources in the control room and the cable
spreading room to determine the types of toxic gases

that could be released in a fire. (Agreement at 2, 1

1).
2. LILCO will install and keep operable in the con-

trol room a toxic gas detector capable of detecting and
warning operators of the presence of the predominant

gases identified in the survey before they reach a haz-
ardous level. (Agreement at 2, 12),

SC Contention 18: Human Factors: Equipment
(Agreement dated November 30, 1982)

A. Preconditions to Licensing

1. Preparation of a hard copy index correlating pro-
cess computer data points for the NSSS and BOP first-

out sequence of events computer points with the appro-
priate Alarm Response Procedures (ARPs) and with those

corresponding data points in the Emergency Response Fa-

cilities' (Phase II) prs-event log. (Agreement at 5,

Item B.2(ii)).g/

g/ The agreement requires that this index must be provided
prior to initial criticality. However, LILCO, for convenience,
is treating this commitment as a precondition to licensing.

. . . . . .
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2. Preparation and implementation of a procedure

governing the use and availability of the process com-

puter, including the provisions set forth in Attachment

1 to the Resolution Agreement. (Agreement at 7, 1

B.2(iii)(c)).

3. Performance of experimental tests to determine the

susceptibility of J-handled switches (located on the

main control boards) to inadvertent operation, and im-

plementation of necessary remedies, as set forth in At-

tachment 2 to the Resolution Agreement. (Agreement at

13-14, 1 B.5(v)).

4. Prior to fuel load, LILCO will:

(a) insert proper chart paper into the chart re-

corders;

(b) identify the units associated with the chart

recorder scales either on the recorder or on the
recorder label; and

(c) verify that chart recorders associated with

plant operation are fully operational.

(Agreement at 16, 1 B.5(ix)).

B. Post-Licensing Obligations

1. The Independent Safety Engineering Group (ISEG)

will perform a three-phase review of all the Main Con-

trol Room ARPs to verify that if the instructions in

each ARP are followed to completion, it will result in

assurance to the operator that the alarmed condition

1 _. . . . . . . _ _ - - _ - _ - - - - - - _ .- - - - - - - - - - - - - - -- - - - - -.
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has cleared or that the system status is appropriately
logged. (Agreement at 8, 1 B.3). Phase I (substan-
tially complete) includes all ARPs relating to the core

| spray and high pressure coolant injection systems (61
i

procedures). Phase II will include the remaining

safety-related systems ARPs, and will be completed,

with documentation provided to SC and SOC, as soon as

possible but in any event, prior to the first refueling

outage. (Agreement at 9, 1 B.3). Phase III will in-

f clude the remaining ARPs, and will be completed witht
|

1 ,- documentation provided to SC and SOC, as soon as possi-

ble but in any event, prior to the second refueling
outage. (Agreement at 9, 1 B.3).
2. Performance of an evaluation of the addition of a
ringback feature on annunciators, and implementation of

changes, relative to ringback, resulting from the long-

term control room design review and required by the NRC
.

Staff. (Agreement at 9, 1 B.3).,

5. LILCO will maintain in effect control of shift
turnover to assure that operators receive the necessary

information on system status and operability, as set
forth in the Resolution Agreement. (Agreement at 11,.1

B.4).

.

e

-
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SC Contention 19: Human Factors: Procedures
(Agreement executed September 13, 1982)

A. Preconditions to Licensing

1. Prior to fuel load, LILCO will provide additional

training on the use of respirator face masks, and will

document the performance of a drill regarding same.
(Agreement at 6, 1 B.2(c)).
2. Prior to fuel load, LILCO will perform

walk-throughs of the following event-oriented emergency
* operating procedures, using criteria provided by ERG,

Inc.:

(a) SP 29.010.01 (Rev. 3), " Emergency Shutdown,"
and

(b) SP 29.016.01 (Rev. 1), " Loss of Instrument

Air."'

The walk-throughs will be' monitored by ERG, Inc.
(Agreement at 8, 1 B.3).
3. Prior to fuel load, LILCO will~ perform a

walk-through of a drill scenario, to be agreed upon by
SC consultants and L.ILCO, that will demonstrate the op- .

erator's transition from use of alarm response proce-

dures to use of event- or symptom-oriented emergency
' procedures. (Agreement at 8-9, 1 B.3).

B. Post-Licensing Obligation

Prior to Shoreham's second refueling outage, LILCO will

(a) perform a review of all system descriptions,

.

,,, .e ,- ,,,e - - . - - - . + - - - y. ,- r c- r . - ,, , - . - , . a. ,w ., - , -- e , .-
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operating procedures and lesson plans to ensure that

there is consistency in nomenclature, descriptions and
instructions, and (b) make whatever modifications to

procedures and/or lesson plans are necessary to achieve
such consistency. This review will be conducted by the

Shoreham Operations Staff in conjunction with the ISEG,

and the results will be provided to SC. (Agreement at

4-5, 1 B.1).

SC Contention 20: Human Factors: Simulator
(Agreement dated September 10,- 1982)

A. Preconditions to Licensing

Prior to the commencement of LILCO's Licensed Operator

Requalification Program,-LILCO procedure 21.006.03 and

FSAR Section 13.2 will be revised to reflect the fol-
lowing:

1. Shoreham-specific normal, abnormal, and emergency

operating procedures will be used by Shoreham operators-

during simulator requalification training at the Limer-

ick simulator. (The Limerick simulator will be-used
for Shoreham operator requalification training for that

period of time commencing with initial requalification

training and ending with the availability of a
~

Shoreham-specific simulator.) (Agreement at 3,-1 A.1).

2. Simulator requalification training will be con-

ducted using a team concept; the team will be required

. . ,
_- _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .__ . _ .
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to duplicate the functions and responsibilities of a
typical Shoreham control room staff. (Agreement at 4,

1 A.2).
3. Plant walk-through drills will be performed at the

Shoreham plant as part of the requalification training
program. Drills will be conducted utilizing Shoreham

alarm response, abnormal, and emergency procedures, and

t. will be performed from an initiating event through the
required immediate action to subsequent actions.
(Agreement at 4, 1 A.3).
4. The in-plant drills described above will be

performed by a team of operator requalification candi-

dates to whom the responsibilities of a typical

Shoreham control room staff have been' individually
assigned. (Agreement at 4, 1 A.4).
5. Each Shoreham licensed reactor operator and senior

reactor operator will undergo at least 5 days of
simulator-related training every 6 months. Each 5-day

session will include at least 3 days of actual

simulator training at Limerick, plus preparatory
training, either at Shoreham or at Limerick, to identi-
fy and reinforce Shoreham-specific plant characteris-

tics and gequired operator responses. (Agreement at 5,

g. 1 B.1).
6. The plant evolutions listed in the Attachment to

the Resolution Agreement will be performed by each

.

I

_ . - _ _ . - _ - _ . _ _ . _ . . - . _ . . . . _ . . _ _ _ . . .
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Shoreham licensed reactor operator and senior reactor

operator on an annual or biannual basis, as set forth
in the Attachment. The evolutions will be performed

using any combination of the following three methods:

(a) Actual in-plant performance at Shoreham dur-

ing normal plant operation;

(b) Simulated in-plant drills at Shoreham; and
(c) Performance at the Limerick simulator.

(Agreement at 5, 1 B.2).

SC Contention 23: Containment Isolation
(Agreement dated February 22, 1982)

A. Preconditions to Licensing

1. LILCO will modify Technical Specifications 3.6.1.8

and 3.6.1.8(b) with respect to 4-inch purge / vent
,

valves, as set forth in the Resolution Agreement
(Agreement at 9-10, 1 II.B.1).
2. LILCO will revise SP 23.418.01 to reflect the NRC
licensing condition for restricted une of the 4-inch
and 6-inch purge / vent valves (i.e., SER Supplement

input on Open Item II.E.4.2, filed 12/14/82), Technical
_

Specifications limits for their utilization and clari-
'

fication of their operation, and limited use of 18-inch
valves during cold shutdown and refueling. (Agreement

,

at 10, 1 II.B.2).

.
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3. LILCO will revise SP 23.425.01 where appropriate,

to provide direction to an operator on how to use the

4-inch and 6-inch purge / vent valves to maintain con-

tainment pressure during plant operation. (Agreement
.

at 10, 1 II.B.3).

4. LILCO will revise SP 23.702.04, Section 3.3, to

address use of the suppression pool pump back system as

an additional, partial means of mitigating the effects

of a Scram Discharge Volume (SDV) break. (Agreement at

13, 1 II.C.1).

5. Subject to conditions set forth in the Resolution

Agreement, LILCO will complete environmental qualifica-

tion of alarms 1Gil*LE645 (A, B) and IT46*PDTO43 (A, B)
prior to fuel load. (Agreement at 14, 1 II.C.2).

6. LILCO will prepare and provide for SC's review, a

lesson plan which includes specific discussion of the
<

SDV break scenario. (Agreement at 14, 1 II.C.4).

B. License Condition

LILCO will also revise SP 23.425.01 to include the li-
;

cense condition that an operator will be dedicated to

the containment isolation valve controls whenever
operation of the system is required and to instruct the

operator to close these valves if a high-radiation con-

tainment alarm should occur. The license condition

will be deleted when the automatic high-radiation

isolation signal is installed. (Agreement at 11, 1

. _ _ . . _ - . . . _ . _ _ __ . _. ,_ __ _ _ _ _ - . __.
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II.B.4(c)). The signal will be installed and operable
by December 31, 1983. (Agreement at 12, 1 II.B.4(d)).

C. . Post-Licensing Obligation

LILCO will provide SC with a copy of the purchase order

when issued to Nuclear Measurements Corporation (NMC)

for the radiation monitoring output signal necessary to
effect automatic isolation of the purge / vent valves.
(Agreement at 11, 1 II.B.4(b)).

SC Contention 24/ SOC Contentions 19(c) and (d) --
Cracking of Materials and Material Selection

(Agreement dated November 30, 1982)

A. Preconditions to Licensing

1. LILCO will take appropriate corrective action,
prior to fuel load, if the pre-operational tests of the

low feedwater flow controller do not demonstrate com-
pliance with NUREG-0619 requirements. (Agreement at

16-17, Item 9).*

2. Prior to fuel load, LILCO will attempt to improve
the inspectability of certain recirculation and RHR

welds identified in the Resolution Agreement. (Agree-

ment at 12, Item 3).

3. LILCO will:

(a) Participate in the Pooled Inventory Manage-

ment (PIM) program being implemented by General

Electric or an equivalent pooled inventory
program;

-
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(b) Sponsor inclusion of piping materials in the

PIM program;

(c) Participate in and encourage, on an ongoing

basis, applicable developments in the Group Remedy
Development Center; and

(d) Closely follow the plan and implementation of

the large recirculation pipe replacement program
underway at Nine Mile Point, Unit 1.

.

(Agreement at 13-14, Item 4).
B. Post-Licensing Obligations

1. LILCO will install an augmented leak detection

system for "high risk" welds as follows:

(a) LILCO will systematically identify "high-

risk" welds, according to procedures set forth in
the Resolution Agreement. (Agreement at 8-9, Item

2).

(b) LILCO will perform an engineering review of

the Techmark/Nutec Leak Detection System, and will

perform a Shoreham-specific evaluation of the use

of the system at Shoreham, according to procedures

set forth in the Resolution Agreement. The

Shoreham-specific evaluation will be completed in

time to permit installation of the system at the

first refueling outages. (Agreement at 9-11, Item

2).

-
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(c) If the Techmark system is determined to be

" qualified," LILCO will install it on all of the
"high-risk" welds, in accordance with procedures

set forth in the Resolution Agreement. (Agreement
i

at 11, Item 2).

2. LILCO will classify as " service sensitive" and
subject to augmented inspection as defined in

NUREG-0313, welds meeting specific criteria set forth
in the Resolution Agreement. (Agreement at 12, Item
3).
3. LILCO will provide to SC the results of the

startup test of the low feedwater flow controller and
as soon as possible, but no later than the first

refueling outage, LILCO will take *Srrective action

required to cause the controller to satisfy the ,

NUREG-0619 criteria. (Agreement at 17, Item 9).

Supplemental Agreement Resolving "Halapatz Concern"
(Agreement dated February 22, 1983)

A. Post-Licensing Obligations

1. LILCO will develop and incorporate into and as

part of the Shoreham In-Service Inspection (ISI) pro-
gram provisions described in the Agreement, designed
for the detection of intergranular stress corrosion
cracking. The ISI program will be submitted to the

,

Staff. (Agreement at 5, 1 B.1).

(

4 /

4
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2. LILCO will evaluate and implement, where practica-

bie, state-of-the-art improvements in scope or methods

of implementing its ISI program throughout the life of
^

the plant. At a minimum, such improvements will be
; evaluated and considered and incorporated in each 120-

month revision to the Shoreham ISI program. (Agreement

at 6, 1 B.3).
4

B. Staff Obligation

i. The Staff will monitor LILCO's implementation of the
T

commitment set forth in A.1 above as part of its normal
1

inspection functions relating to the ISI program, and
,

will document the results of such monitoring in inspec-
tion reports. (Agreement at 6, 1 B.2).

SC Contention 25/ SOC Contention 19(a): Pre-Service
; Inspection (PSI) and In-Service Inspection

(ISI) and Reactor Pressure Vessel
Integrity (Agreement dated-September 17, 1982)

, . A. Post-Licensing Obligations

1. LILCO will complete development and documentation

of the ISI program in a timely manner but no later than,

one year after issuance of an operating license.

(Agreement at 5, 1 (a)).
2. The ISI program will implement the provisions ap-

plicable to BWRs_of the June 1981 issue of. Regulatory
'

Guide 1.150, or of the next subsequent revision of the
i

.

Guide. -(Agreement at 7, 1 a4) .

I

!
L

|
t
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3. The scope of the piping inspections of the ISI

program, to the fullest extent possible, will be at

least as extensive as implied by the Shoreham PSI pro-,

gram unless code or regulatory requirements change.
(Agreement at 5, 1 (b)).

4. The Reactor Pressure Vessel ISI program will be

conducted in accordance with, and to the fullest extent

possible as provided by certain documents and drawings

identified in the Resolution Agreement. (Agreement at

5, 1 (c)).

SC Contention 26: ALARA^

(Agreement executed September 13, 1982)

A. Preconditions to Licensing

1. Installation of removable and numbered insulation
panels in lower drywell area. (Agreement at 4, 1 2).

2. LILCO will reanalyze inboard MSIV removal and

maintenance accessibility after the drywell is cleared

of other obstructions, and will provide SC and the

Staff with the results of its reanalysis as soon as it

is completed, but in no event later than 20 days prior
to commencement of fuel load. (Agreement at 5, 1 2).

3. LILCO will maintain an adequate number of spare

control rod drive units to minimize rework during

refueling outages. (Agreement at 5, 1 2).

.-- -. - - . _. -.. -
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4.' LILCO will perform cost-benefits analyses to de-
termine:

(a) If adding permanent shielding to reduce doses

during potential fuel pool cooling and cleanup
pump maintenance is consistent with the ALARA

principle. (This analysis will evaluate shielding
between pumps and between valve / piping areas and

pumps for both systems).

(b) If installing shielding between the six small

radwaste pumps sharing a cubicle in the radwaste

building is consistent with the ALARA principle.
LILCO will provide the results of the cost-benefit

studies to SC and to the Staff as soon as they are

complete and in no event later'than 20 days prior
to the commencement of fuel load.

(Agreement at 7-8, 1 4).
B. Post-Licensing Obligations

1. Based on the results of the reanalysis described

in paragraph A.2 above, LILCO will take appropriate ac-

tion to reduce interferences and thereby improve access
and maintainability features. (Agreement at 5, 1 2).
2. Based on the results of.the cost' benefit analyses-

described in paragraph-A.4 above, LILCO will construct,4 '

manufacture cnr install shielding, as appropriate.
(Agreement at 7-8, 1,4).
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3. LILCO will procure a " refueling radiation shield"
for the uppar drywell. (Agreement at 6, 1 3).
4. LILCO will purchase a hydraulic removal tool to

facilitate snubber removal in the upper drywell.
(Agreement at 6, 1 3).
5. LILCO will procure a shield for the spud end of

the control rod drive to be used for drive movement

whenever a man-rem reduction will occur due to the use
,

of the shield. (Agreement at 5, 1 2).
6. LILCO will take into account the disadvantages of

using cobalt-bearing materials when LILCO makes deci r
sions concerning spare parts. (Agreement at 10, 1 6).,

7. LILCO will conduct a review of oxygen control

methods and procedures at Shoreham relative to those

outlined in NEDO-23631, and will document the rationale

for choosing Shoreham's methods of controlling oxygen

from among those outlined in the NEDO report. LILCO

will also continue to investigate other oxygen control

methods which come to its. attention. (Agreement at 12-

13, 18) .

SC Contention 27/ SOC Contention 3: Post-Accident
Monitoring ( Agreement executed August 27, 1982)

A. Precondition to Licensing

Equipment described in the August 27, 1982 Resolution

'-
Agreement and Attachments thereto, will be installed

<

o

e

b

s
. _. _. - -



F-28

and operable, and personnel trained in its use, by June
1, 1983. (Agreement at 4).

SC Contention 28(a)(i)/ SOC Contention
7.A(1): ECCS Cutoff (Agreement dated July 30, 1982

and Agreement executed January 10, 1983)

A. Preconditions to Licensing

1. LILCO will perform a review of pertinent operating
and emergency procedures to ensure that operators are

instructed, as set forth in the January Agreement, with
respect to the Core Spray pumps.9/ (Jan. Agreement at

2-3, 1 1).
2. LILCO will modify pertinent emergency and

, operating procedures to provide necessary instructions

to operators with respect to the Core Spray pumps, as

set forth in the January Agreement. (Jan. Agreement at

3, 1 3).
.

SC Contention 31/ SOC Contention 19(g):
Electrical Separation (Agreement dated August 26, 1982,

with Amendment dated January-10, 1983)

A. Preconditions to Licensing

1. LILCO's design criteria for physical separation of
electrical cables and raceways between equipment and

9/ For convenience, LILCO is treatir.g the commitments made
under the January 10,.1983 settlemer.t agreement as pre-
conditions to licensing, but the agreement itself is silent on
the timing of such commitments.

t
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panels will meet or exceed the provisions of IEEE

384-74 and Regulatory Guide 1.75 (Rev. 2), based upon

criteria and guidelines set forth in the Resolution

Agreement. (Agreement at 3, 1 1.(a)).'
,

2. LILCO will perform an inspection of cable and

raceway installation, according to procedures set forth

in the Resolution Agreement and the Attachment thereto.

The results of the inspection will be provided to the

Board and the Parties no later than 20 days prior to
the commencement of fuel load. (Agreement at 5-7, 1

1.(c)).

3. All deviations, as defined in the Resolution

Agreement and the Attachment thereto, will be resolved

prior to the completion of fuel load and will be docu-

mented according to the terms set forth in the Resolu-

tion Agreement. (Agreement at 4-7, 11 1.(b), (c)).

4. LILCO will resolve certain Staff concerns relating
to cable separation in the NSSS cabinets and will im-,

plement the proposed resolutions accepted by the Staff,-
prior to completion of fuel load. (Agreement at 7, 1

1(d)).

.
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SC Contention 32/ SOC Contention 19(f): Electrical
Penetrations (Agreement dated February 1, 1983)

A. Preconditions to Licensing

1. Prior to fuel load, LILCO will alter an electrical

penetration module in the containment so that insula-

tion resistance may be tested from outside the contain-
ment. (Agreement at 4-5, 1 3).
2. LILCO will modify the appropriate plant procedures

to provide for electrical surveillance' testing on a
sample of electrical penetration conductors as set

forth in the Resolution Agreement, and will document
*

the test procedure and schedule in the FSAR. (Agree-

ment at 5, 1 4).
3. Prior to fuel load, LILCO will prepare and provide
to SC the following procedures:

,

(a) SP 32.009.01, " Insulation Resistance Test of

Auxiliary Electrical Equipment."

(b) SP 84.654.02, " Primary Containment Leak Rate

Test, Type B."

(Agreement at 5, 1 5).
B. Post-Licensing Obligations

1. LILCO will measure nitrogen pressure of electrical ,

penetrations and will take necessary corrective actions

according to the criteria and schedule set forth in the

Resolution Agreement. The test procedure and related
'

matters will be documented in the FSAR. (Agreement at

3-4, 1 2).

.- _- _ . _ . - _ . _ _ _ _ - _ _ . _ . _ _
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2. LILCO will perform insulation resistance testing,

and will take necessary corrective action, according to

the criteria and schedule set forth in the Resolution
Agreement. (Agreement at 5, 1 3).

SOC Contention 9: Notification that a Safety System
is Disabled (Agreement dated July 23, 1982)

A. Post-licensing Obligations

1. Prior to the end of the first refueling outage,

LILCO will install an annunciator in the control room
(with fail-safe wiring) that monitors the status of the

six safety grade power feeds at the Remote Shutdown

Panel. (Agreement at 1, 1 2). If other compatible

work on the RSP is performed prior to the first

refueling outage, the installation will be done earli-

er. (Agreement at 3, 1 5).
2. Prior to the end of the first refueling outage (or

earlier if compatible RSP work is performed (Agreement
at 3, 1 5), LILCO will install a manually-actuated sys-
tem status display in the RSP enclosure, with

indicating lights for the following systems:

(a) Reactor Core Isolation Cooling System

(b) Residual Heat Removal System

(c) Reactor Recirculation System

(d) Nuclear Boiler System
|

I (e) Service Water System
I

|
t

i.
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(f) Reactor Building Closed Loop Cooling Water
System

(g) Fuel Pool Cooling System

(h) Instrument Nitrogen System

(Agreement at 2, 1 3).
3. Procedures regarding manual alarms and surveil-

lance testing will be revised as set forth in the Reso-
lution Agreement. (Agreement at 2-3, 11 3, 4).

SOC Contention 19(j): Turbine Orientation(Agreement dated May 3, 1982)

A. Preconditions to Licensing
1. A Limiting Condition for operation set forth in
the Resolution Agreement will be added to Technical
Specification 3.4.7.10(a). (Agreement at 2, 1 (a)).
2. Surveillance requirements set forth in the Resolu-

>

tion Agreement will be added to Technical Specification
4.4.7.lO(a). (Agreement at 2, 1 (b)(1)).
3. Inspection and testing. requirements to demonstrate

turbine rotor integrity, as set forth in the Resolution
Agreement, will be added to the Technical Specifica-

,

tions. (Agreement at 2-3, 1 (b)(2)).
,

g

6
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Stipulation Regarding Certain SC Contentions
dated June 5, 1979

A. Precondition to Licensing

LILCO will establish a maximum permissible leakage rate

into the spent fuel pool leakage collection system.
(Stipulation at 2).

B. Continuing Obligations

1. Once every five years, LILCO will verify the

torque on the nuts securing the spent fuel pool
hold-down plates. (Stipulation at 2).

2. Once every five years, LILCO will visually check
for corrosion the accessible portions of the rack

hold-down assemblies. (Stipulation at 2).

.

Second Stipulation Regarding Certain Suffolk County
Contentions, dated November 2, 1979

A. Precondition to Licensing

LILCO will establish limits on operation, as set forth

in the Stipulation, based on reactor coolant system
leakage specified in the Stipulation. (Stipulation at

,

2).

,

e
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II. PHASE I EMERGENCY PLANNING MATTERS 10/

SC Contention EP 3: Federal Resources
(Agreement dated October 12, 1982)

LILCO will amend Section 5.3 of the Shoreham Emergency

Plan as set forth in the Resolution Agreement. (Agree-

ment at 2-3).

SC Contention EP SC: Notification of
Response Organization and Emergency Personnel '

(Agreement dated October 12, 1982)

Prior to the commencement of fuel loading, LILCO will
s

umend Section 6.2 of the Shoreham Emergency Plan as set

forth in the Resolution Agreement. (Agreement at 2-3).

SC Contention EP 6: Training .~(Agreement dated October 15, 1982)

1. Prior to the commencement of fuel loading, LILCO

will notify in writing all Primary Mutual Aid fire de-

partments of the availability of training by LILCO, and
will furnish such training in accordance with the
Shoreham Emergency Plan. (Agreement at 2).

-,

2. LILCO will provide Suffolk County, on a regular.
basis, with the following information:

10/ All Phase I Emergency Planning obligations are considered
to be preconditions to licensing.

4
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(a) which fire and ambulance services (and per-

sonnel within those organizations) have received
training;

(b) when refresher courses are due, and provided
for all personnel;

(c) confirmation that training will be made

available to all new fire and ambulance personnel

within reasonable time upon their entering such
organizations.

(Agreement at 2).

SC Contention EP-7A: Onsite Response Organization
(Emergency Director / Response Manager), and

SC Contention EP-8: Emergency Operations Facility
(Agreement dated October 12, 1982)

i LILCO vill amend Section 7.1.3 of the Shoreham Emergen-

cy Plan as set forth in the Resolution Agreement.
(Agreement at 2-3).

SC Contention EP-9: Radiological Exposure
(Agreement dated October 12, 1982)

LILCO will amend Section 6.5.1 and pages 6-9 through

6-15 of the Shoreham Emergency Plan as set forth in the

Resolution Agreement. (Agreement at 2-6).

i
-. _
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SC Contention EP-10A: Field Monitoring Teams
(Agreement dated October 12, 1982)

Prior to the commencement of fuel loading, LILCO will

amend the Shoreham Emergency Plan and implementing pro-

cedures to reflect the existence of a replacement field

monitoring team and its role in an emergency. Such

amendments will be submitted to the Staff and to
Suffolk County. (Agreement at 2).

3

NSC Contention EP-11(D): Redundant Power S_upplies
(Agreement dated October 12, 1982)

LILCO will provide battery backup power to offsite

radios used by LILCO at the Emergency Operations Facil-
ity. (Agreement at 2).

NSC Contention EP-ll(E): Communications through
Beepers (Agreement dated October 12, 1982)

LILCO will provide training to LILCO emergency response

personnel who are issued beepers, and will amend the

emergency planning implementing procedures in the man-

ner set forth in the Resolution Agreement. (Agreement

at 2).

,



., _
-

.
t

F-37

NSC Contention EP-12(A): Personnel Assignments
to Communication / Notification

( Agreement dated October 12, 1982)

LILCO will provide seven communicators in the Emergency

Operations Facility, and will revise Section 5.2.8 of

the Shoreham Emergency Plan to reflect their duties as

set forth in the Resolution Agreement. (Agreement at

2).

.
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