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Attached is a revised response to Congressman Panetta
regarding Diablo Canyon. This revision is based on a
discussion that I had with 0GC and OCA in recognition of
their comments on the circulated draft. [ propose that you
consider this attached revision in lieu of the draft
circulated on May 21.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20556

The Honorable Leon Panetta
United States House of Representatives
Washington, DC 20515 .

Dear Congressman Panetta:

This responds to your letter of February 8, 1984 regarding
the Diablo Canyon Nuclear Power Plant. We appreciate your
interest in the licensing and safety of this plant. You
have raised the following three issues in your letter:
Commission consideration of the decision by the Atomic
Safety and Licensing Appeal Board; NRC guidelines for
resolving allegations on a priority basis; and NRC staff
implementation of safety margins.

Regarding the first concern, on March 20, 1984 the Appeal
Board issued its decision resolving the issues on design
quality assurance regarding Diablo Canyon Unit 1 in favor
of the Pacific Gas and Electric Company. The decision
imposes 2 condition for the operation of the component
cooling water system and also requires further analysis of
the jet impingment effects inside containment. The Appeal
Board decision is subject to review by the Commission, but
the Commissicn has not yet decided whether or not to take
review. The staff is continuing its evaluation of the jet
impingment question and intends to resolve it prior to
making a recommendation regarding operation above 5% power.

Your second concern regards the need for guidelines that
will govern the evaluation of allegations. The staff
provided these guidelines to the Commission in

Supplement 22 to the Safety Evaluation Report (SSER 22,
March 1984), a copy of which is enclosed. This report was
used as part of the basis for reinstatement of the
Tow-power license which the Commission made effective on
April 19, 1984, The Commission understands that tne staff
intends to use these same guidelines in the evaluation of
allegations related to full power authorization.

Finally, you express a concern over an apparent tendency of
our staff to assume that the margins of safety established
by our criteria need not be adhered to for systems which
are not pivotal to safety, and that less precise, ad hoc
stancards of safety can be applied. This concern appears
to be related to a substantive issue involved in the
reopened hearing before the Appeal Board on design quality
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The Honorable Leon Panetta 2

assurance. As mentioned above, the Appeal Board decision
is subject to review by the Commission. It is more
appropriate, therefore, for the staff to respond directly
to your concern. We have directed the staff to provide you
with a separate response on this matter,

We trust that this letter and the separate staff letter are
responsive to your concerns. .

Sincerely,

Nunzio J. Palladino

Enclosure:

NUREG-0675: Supplement 22 to
Diablo Canyon Safety Evaluation
Report, March 1984
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Dear Congressman Panetta:
Tl SRALCYER- o
ka—yw—ﬁo-r: vour letter of rebruarv 8, 1984 regarding the Diablo Canyon
Nuclear Power Plant. We appreci.te your interest in the licensing and safety
of this plant. You have raised the following three issues in your letter:
Commission consideration of the decision by the Atomic Safety and Licensing
Appeal Board, NRC guidelines for resolving allegations on a priority basis,
and NRC staff implementation of safety margins. Py N H)I%f.

L QrR
Jf_anocertain you are awarey that the Commission reinstated ea—hpnil—d 1084
the low-power operating liCense for Diablo Canyon Unit g; In responding to
your concern{ﬁ%ézou]d 1ike to briefly discuss some of the events that precededi
our decision. believe that the manner in which the NRC staff has resolved
numerous issues during the past few months and the steps which the Commission
has taken prior to its decision are indicative of our position and approach
to your concerns as discussea below.

Regarding the first concern, on March 20, 1984 the Appeal Board issued its
decision resolving the issues on design quality assurance regarding Diablo
Canyon Unit 1 in favor of the Pacific Gas and Electric Company. The decision
imposes a condition for the operation of the component cooling water system.

We included this condition in our decision for reinstatement of the low-power
license and the staff recently amended the Technical Specification accordingly.
The Appeal Board decision also required further analysis of jet impingement
effects inside containment. The staff is continuing its evaluation of this
matter and it will be resolved prior to issuance of a full-power license.

Your second concern is the bases and guidelines the NRC staff applied to
determine which allegations must be satisfactorily resolved prior to 2
Cormission decision an low-power operation. The staff provided these guidelines
in Supplement 22 to the Safety Evaluation Report (SSER 22, March 1984), a copy”
of which is enclosed. The underlying concept for authorizing any low-power
operation is that fission product generation and build-up at these conditions
are only a small fraction of~the values assumed in our analysis of the design
basis accident. .

At this time we have received in excess of 500 allegations. Although many of
shese are identical or similar we treated them separately because they frequemrtly
were submitted by different sources. Our staff has evaluated in sufficient

detail all of the allegations by considering the guidelines in SSER 22 and
concluded that none of these allegations need 2 complete resolution prior to
reinstatement of the low-power license. Some concerns were jdentified as
requiring a resolution prior to issuance of a full-power license.
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DECISION

T — — — — — — —"

On April 21, 1983, we granted the motions of the joint
intervenors and the Governor of California to reopen the
record in this operating license proceeding. Instead of
remanding to the Licensing Board for that purpose, we

acquiesced in the request of the parties that we hear the
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further evidence ourselves. This decision sets forth our
findings of fact and conclusions of law based upon that

evidence.

I. Historvy of Proceeding

A. In July 1981, the Licensing Board issued a partial
initial decision authorizing the Director of Nuclear Reactor
- Regulation to issue a license to the Pacific Gas and
Electric Company (PG&E or applicant) to load fuel and to
conduct low power tests up to five percent of rated power at
its Diablo Canyon Nuclear Power Plant, Units 1 and 2.1
After the Commission's favorable immediate effectiveness
review for Unit 1 (conducted pursuant to 10 CFR 2.764(£)) ,2
the Director issued a low power license for that unit on
September 22, 1981.°

Shortly thereafter, while preparing a response to an
agency request for information, the applicant discovered
errors in the assignment of seismic design spectra for
equipment and piping in portions of the containment for
Unit 1. These errors, combined with the identification by

the NRC staff of serious weaknesses in the implementation of

lsee LBP-81-21, 14 NRC 107 (1981). ?/(?/¥)

25ee CLI-81-22, 14 NRC 598 (1981).

3

License No. DPR-76.
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the applicant's gquality assurance program, led the

Commission to suspend conditionally the applicant's low
power license. The license suspension was to remain in
effect pending the applicant's satisfactory completion of an
independent design verification program focusing upon the
pre-1978 work of the service-related contractors utilized in
the seismic design process of safety-related structures,
systems and components for Unit 1.4
In addition to the Commission's enforcement action, the
staff instructed the applicant to provide it with the
results of a further independent verification program for
Unit 1 to enable the staff to authorize operation above low
power levels. This verification was to be aimed at the
pre-June 1978 service-related contractors used by the
applicant in the nonseismic design of safety-related
structures, systems and components, the applicant's internal
design activities, and the post-1977 service-related
contractors utilized by the applicant for both seismic and
nonseismic design of structures, systems and componcnts.5

In order to secure reinstatement of its license and

eventual authorization for full power operation, the

45ee CLI-81-30, 14 NRC 950 (1981).
5800 Applicant Exhibit (App. Exh.) 87, letter from H.

Denton, NRC, to M. Furbush, PGSE (Nov. 19, 1981).
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applicant initiated a verification program to meet the
Commission's order and the staff's directive. As subsequent
events would reveal, the applicant's verification efforts
expanded far beyond those originally envisioned and took
more than two years to complete.

While the verification was ongoing, and while the joint
intervenors' appeal from the Licensing Board's low power
decision was pending before us, the joint intervencors, on
June 8, 1982, filed a motion to reopen the record on the
issue of the adequacy of the applicant's quality assurance
program. That motion was based essentially upon the same
information that prompted the Commission's enforcemeunc
action and the various deficiencies identified by the
verification program up to that time.

Besides opposing the joint intervenors' motion on the
merits, the applicant claimed that the Commission's
enforcement order conditionally suspending its license had
divested us of jurisdiction to recpen the record. Although
unpersuaded by this argument, we certified the jurisdic-
tional question, among others, to the Commission in order to

avoid any unnecessary delay in the licensing process were it

ultimately to be accepted.6 In due course, the Commission

6see ALAB-681, 16 NRC 146 (1982).

(Footnote Continued)
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responded that it had not intended, and did not now intend,

t? divest the adjudicatory boards of jurisdiction to act on
the motions and that they should be treated in acccrdance
with applicable case law.7
We then directed the certification to us of a similar
motion that had been filed by the Gov;rnor of California on

August 2, 1982 with the Licersing Board.8

After hearing
argument on the motions, we corcurred with the concessions
of the applicant and the staff that, with respect to the
issue of design quality assurance, the motions of the joint

intervenors and the Governor met the stancdards for reopening

(Footnote Continued) .

In addition, we asked whether the Commission wished to
relieve the adjudicatory boards of jurisdiction with regard
to quality assurance issues at Diabl» Canyon and whether the
Cormission had any other instructions with regard to the
reopening moticns.

Tsee CLI-82-39, 16 NRC 1712 (1982).

85ee Order of January 5, 1983 (unpublished).

When the Governor filed his recpening motion with the
Licensing Board, the Board had yet to issue its decision
resolving all contested issues necessary for full power
operation. Subsequently, on August 31, 1982, the Board
issued its initial decision authorizing full power
operation. See LBP-82-70, 16 NRC 756. There the Board
noted that its action did not affect the applicant's license
suspension and that it would hold the Governor's reopening
motion in abeyance to await the answer to the jurisdictional
questions previously certified to the Commission in
ALAB-681. Id. at 760 and 763. All parties filed exceptions
to the Licensing Board's initial decision and those appeals
are currently pending before us. In addition, the
Commission still must conduct its immediate effectiveness
review of that Licensing Bocard decision.




the record.9

10

Accordingly, we granted the motions on April
21, 1983.
Although the motions to reopen were predicated on
deficiencies in the applicant's design quality assurance
program and the applicant's failure to comply with 10 CFR
Part 50, Appendix B, the real issue in the proceeding
quickly moved beyond that point.11 As noted in our

prehearing order of August 16, 1983,

9The motions of the joint intervencrs and the Governor
also sought reopening on the issue of the adequacy of the
applicant's construction -- as opposed to design -- quality
assurance program. Because of the manner in which the issue
was presented, we deferred ruling on it. See Memorandum and
Order of April 21, 1983 (unpublished). Thereafter, the
joint intervenors and the Governor filed new motions to
reopen the recurd or the construction quality assurance
issue. In ALAB-756, .8 NRC ___ (Dec. 19, 1983), we set out
the reasons for denying these motions.

1OSee Memorandum and Order of April 21, 1983
(unpublished) .

The granting of the motions tc reopen the record had no
effect on the Licensing Board's previously issued partial
initial decision authorizing fuel loading and low power
testing (LBP-81-21, 14 NRC 107 (1981)) or initial decision
authorizing full power operation (LBP-82-70, 16 NRC 756
(1982)). Our action neither vacated nor stayed these
dezisions. We subsequently affirmed the Licensing Board's
low power decision. See ALAB-728, 17 NRC 777 (1983).
Similarly, the reopening of the record in the operating
license proceeding had nc effect on the Commission's
enforcement action suspending the applicant's low power
license.

1*Indeed, as the applicant's counsel stated at the
arcument on the motions to reopen,

(Footnote Continued)




the history and nature of the design quality
assurance issue at Diablo Canyon make this
reopened proceeding unusual. Normally, an
effectively functioning design gquality assurance
program ensures that the design of a nuclear power
plant is in conformance with the design criteria
and commitments set forth in an applicant's PSAR
(Preliminary Safety Analysis Report] and FSAR
[Final Safety Analysis Report]. In the case of
Diablo Canyon, however, this confidence has been
seriously eroded by the existence of significant
evidence that the design guality assurance program
was faulty (i.e. it failed to comply with 10 CFR
Part 50, Appendix B). Hence, there is now
substantial uncertainty whetler any particular
structure, system or component was designed in 12
accordance with stated criteria and commitments.

The order then indicated we would take our lead from the
Commission and permit the applicant's various verification
efforts "to substitute for, and supplement, the applicant's
design quality assura&ce program in order to demonstrate

13

that the Diablo Canyon plant is correctly designed."” It

concluded by stating that the "real issue . . . has, in

(Footnote Continued)
(wle are willing to stipulate that there -~ that
there are, may have been, and have been
deficiencies in design QA [Quality Assurance].
That is behind us. There is no sense in
litigating design QA. Where does that get
anybody? It doesn't accomplish anything.

Transcript (Tr.) of April 14, 1983 oral argument at 215.
See Order of August 16, 1983 (unpublished).

125 der of August 16, 1983 (unpublished) at 4-5. The
analysis of the issues involved in the reopened proceeding

' outlined in the August 16 order was subsequently incor-

porated into our August 26, 1983 prehearing conference
order.

l3Ordor of August 16, 1983 (unpublished) at S.
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effect, moved beyond the question of what deficiencies
existed in the applicant's Diablo Canyon design gquality
assurance program to the question whether the applicant can

¢ demonstrate that (its verification efforts] verify the

correctness of the Diablo Canyon design.'l4

Trial of the thirty-nine contested issues regarding the
adequacy of the applicant's verification efforts commenced

October 31, 1983 in Avila Beach, California near the reactor

15

site and consumed fifteen hearing days. The applicant

16

presented twenty-five witnesses, the staff fourteen, the

1453. at 6.

15We accepted fifty-six issues of those originally
sought to be litigated in the reopened proceeding by the
joint intervenors and the Governor. See Orders of August 26
and October 7, 1983 (unpublished). Prior to the hearing,
the joint intervenors and the Governor withdrew seventeen,
lc .ng thirty-nine contested issues. See Withdrawal of
Ce ain Contentions By Governor Deukmejian and Joint
. cervenors (Oct. 24, 1983); wWithdrawal of Certain
AJditional Contentions By Governor Deukmejian And Joint
Intervenors (Oct. 31, 1983). As numbered in our August 26,
1983, prehearing conference order, the following issues
remained at the time of the hearing: 1l(a), (b), (c), (&),
(e), 2(a), (B), (), (Q), 3(£) (1), (ii), (iii), (iv), (v),
(0), (), (@, (r), (8), (t), 4(a), (b), (h), (i)(1), (2), am
()1, (2, k), (1}, @, (), (8), (), (0), 5, 6, 7, 8 .
and 9. These issues are set forth in Appendix A of this
decision.

16Seven of the applicant's witnesses were members of
the Independent Design Verification Program (IDVP), see pp.
12-13, infra.
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joint intervenors one, and the Governor three.17

The hearing
produced some 3700 pages of transcript and better than 6000
pages of exhibits. At the conclusion of the hearing, the
parties were ordered, pursuant to 10 CFR 2.754, to file
proposed findings of fact and conclusions of law and were
admonished that the failure to file proposed findings on any |

18

issue would be deemed a waiver of that issue. The last of

the parties' proposed findings was filed January 4, 1984.

The joint intervenors and the Governor both failed to file

19 1, addition, the

proposed findings on sixteen issues.
joint intervenors failed to file proposed findings on an

issue that the Governor abandoned in his tindinqs.zo These

17Tho applicant and the staff witnesses testified as
panels. Because of the number of issues in the proceeding,
the issues were treated discretely and the composition of
the panels varied accordingly. A list of the witnesses,
their education and their present position appears in
Appendix B of this decision.

larr. D-3239. See Detroit Edison Co. (Enrico Fermi
Atomic Power Plant, Unit 2), ALAB-709, 17 NRC 17 (1983).
19

Those issues are as follows: 2(d), 3(f) (ii), (p),
:lzp (¢), 4(a), (B), (h), (L) (2), (3) (1), (2), (k), (q), (x),
s ’ (u) .

2°The joint intervenors failed to file propnsed
findings on issue 3(f) (i) dealing with the boundary motion il
inputs for the applicant's soil structure interaction
analysis of the containment building. See Joint
Intervenors' Proposed Findings of Fact and Conclusions of
Law (JI PF) (Dec. 23, 1983). The Governor's proposed
findings now accept the applicant's results. See Proposed
Findings of Fact And Conclusions of Law of Governor
Deukmejian (Gov. PF) at 39-40 (Dec. 24, 1983).




issues are therefore waived, leaving twenty-two issues for
tcsolution.21
In order to prevail on each of the remaining factual

issues, the applicant's position must be supported by a

preponderance of the evidence.zz We do not decide, however,

whether each element of the Commission's November 19, 1981

enforcement order (or other subsequent directives) has been

23

met. That task is for the Commission itself, Rather, we

must independently determine whether the verification

21The issues remaining for decision are as follows:
1(a), (b), (¢), (4), (e), 2(a), (B), (e), 3(f) (iii), (iv),
(v), (@), (@), (r), 4()(1), (1), (£), 5, 6, 7, 8 and 9.

22See Tennessee Valley Authority (Hartsville Nuclear
(1978) , reconsideration denied, ALAB~467, 7 NRC 459 (1978);

Duke Power Co. (Catawba Nuclear Station, Units 1 and 2),
ALAB-355, 4 NRC 397, 405 n.19 (1976).

23The Commission's order suspending the applicant's low
power license until the successful completion of a
prescribed verification program was a Commission enforcement
action. Because the applicant did not challenge that
action, and the Commission did not otherwise direct, no
enforcement proceeding was begun. Nor did the Commission,
when responding to our certified questions, indicate that
its enforcement action should become part of the ouperating
license proceeding. See n.7, supra and accompanying text.
Therefore, we believe it is clear that the Commission did
not intend to leave enforcement of its order to the reopened
licensing proceeding. Thus, the elements of the
verification program contained in the Commission's
enforcement order, like those contained in the November 19,
1981 staff letter to the applicant (see n.5, supra), may
prove useful in assessing the overall adequacy © the
applicant's verification program, but in these
circumstancss, they do not control our determination of the
sufficiency of the applicant's verification efforts.




programs and their results placed before us in the reopened

operating license proceeding are sufficient to verify the
adequacy of the Diablo Canyon design. To do this, the
applicant's efforts must be measured against the same
standard as that set forth in the Commission's quality
assurance criteria, 10 CFR Part 50, Appendix B: whether the

verification program provides "adequate confidence that a

- [safety-related] structure, system or component will perform

satisfactorily in service."” 1If the applicant's verification
efforts meet this standard, then there will be reasonable
assurance with respect to the design of the Diablo Canyon
facility that it can be operated without endangering the
health and safety of the public.

B. A summary of the development and content of the
Diablo Canyon verification efforts is helpful to an
understanding of our resolution of the issues in Part II,
infra.

'Innndiltcly after the discovery of the seismic design
errors at Diablo Canyon, the applicant retained Robert L.
Cloud and Associates, Inc. (Cloud Associates) to develop and
implement an internal verification program to assess the

24

adequacy of the plant's seismic design. The initial Cloud

& Exh. 90, Diablo Canyon Nuclear Power Plant-Unit
1, Pinal chort, Independent Design Verification Program,
(Footnote Continued)
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Associates' review indicated that the design problems were
more pervasive than at first thought.

Subsequent to the issuance of the Commission ordcrzs
calling for the establishment of an extensive and structured
verification effort, the applicant, on December 4, 1981,
proposed a program managed by Cloud Associates that would
include the services of R.F, Reedy, Inc. (Reedy Inc.) for
quality assurance verification and Teledyne znqinee;ing
Services (Teledyne) for overall review of the program and
its implementation. This effort was to be directed at the
seismic design work performed for the applicant under
pre-June 1978 service-r-elated contracts and was labeled the
Phase f program.z6 Thereafter, in response to the broader
matters raised in the staff letter, the applicant also
submitted a Phase II program. This program included an
examination of the nonseismic work performed for the
applicant under pre-June 1978 service-related contracts, the
applicant's own internal design activities, and all the

nonseismic and seismic work performed for the applicant

(Footnote Continued)
Vol. I (1983) (hereinafter IDVP Final Report), at 1.2-1 to

-2.

25gee CLI-81-30, supra, 14 NRC at 950.

26500, Exh. 90, IDVP Final Report, Vol. I, at 1.3-1.
See also letter of December 4, 1981 from M. Furbush, PG&E,
to H. Denton, NRC.
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under post-1977 service-related contracts. The Phase II
program also added the Stone and Webster Engineering
Corporation (Stone and Webster) to the other organizations
already proposed to conduct this rovicw.27
The Commission's order required that the companies
conducting the verification program possess the necessary
technical competence and that they be independent of the

‘lppliClnt.za

On March 4, 1982, the Commission approved the
Phase I program but required that Teledyne be the program
manager because Cloud Associates had previously done

29 In accordance with

substantial work for the applicant.
this Commission action, Teledyne prepared an Independent
Design Verification Program (IDVP) Phase I Program
Management Plan which integrated the earlier Cloud
Associates' plan and included requirements for Teledyne's
acceptance of work done prior to its takeover as program

2.30

manager on March 25, 198 Under Teledyne's direction,

27ppp. Exh. 90, IDVP Final Report, Vol. I, at 1.3-2,
See also letter of January 13, 1982 from M. Furbush, PG&E,
to H. Denton, NRC.

28¢c11-81-30, supra, 14 NRC at 957.

290p. Exh. 156, SECY-82-89, and App. Exh. 158,
Memorandum from W. Dircks to S. Chilk indicating Commission
approval.

3°App. Exh. 88, IDVP Program Management Plan, Phase I,
Revision I (July 6, 1982) (hereinafter IDVP Phase I
Management Plan); App. Exh. 90, IDVP Final Report, Vol. I,
at 1,3-5,

PP S < b P = g — e —— e -



Cloud Asscciates would perform the review of seismic,

structural and mechanical design and Reedy Inc. would review

quality anluranco.31

The Phase I Plan included only the
safety-related (Diablo Canyon Design Class I) buildings,
equipment, piping and components that had been requalified
in consideration of the Hosgri 7.5M .arthquako.32 The plan
described the initial samplinq.and the requirements for any

33

‘additional verification and sampling. In a letter dated

31App. Exh, 88, IDVP Phase I Management Plan, at 17;
App. Exh. 90, IDVP Final Réport, Vol. I, at 1.3-5.

thpp. Exh., 88, IDVP Phase I Management Plan, Appendix
D at 2; App. Exh. 90, IDVP Final Report, Vol. I, at 1.3-8,

aawhon a criterion used in the IDVP verification
process was not met, the IDVP issued an Error or Open Item
(EOI) File to track the resolution of the IDVP concern.
Following further investigation, the IDVP would classify the
item as either a deviation (i.e., a departure from standard
procedure but not a mistake) or one of four categories of
error (i.e., A, B, C, D). The safety significance, if any,
of an error was not part of the classification scheme.
Rather, an error was considered class A if design criteria
or operating limits of safety-related equipment were not met
and physical modifications or changes in operating
procedures were required. An error was considered class B
if it met the definition of class A but could be resolved by
more realistic calculations or retesting, instead of
physical modifications., A class C error was one in which
incorrect engineering or incorrect installation of
safety-related equipment was found, but no design criteria
or operating limits were exceeded. An error was considered
class D if safety-related equipment was not affected. An
EOI file remained open until the IDVP determined that the
item was in conformance with licensing criteria. App. Exh.
88, IDVP Phase I Management Plan, at 25, and Appendix E;

(Footnote Continued)
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April 27, 1982, the NRC staff approved the IDVP Phase I
34

Plan.

Several months later, Teledyne developed an IDVP Phase
IT Management Plan and submitted it to the NRC. > This plan
encompassed nonseismic, service-related contracts performed
prior to June 1978, the applicant's internal design

activities, and all service-related contracts after January

.1978.36 The participants and their general responsibilities

were the same as those in the Phase I Plan but Stone and

Webster was added to perform the review of nonseismic safety

37 On December 9, 1982, the Commission

38

systems and analyses.
approved the Phase II Plan.
"Shortly after the receiving approval of the Phase I
program, the applicant retained Bechtel Power Corporation to
work with it and act as Completion Manager for the Diablo
Canyon facility. To align the verification activities with

(Footnote Continued)

. Exh. 89, IDVP Program Management Plan, Phase II (June
18, 1982) (hereinafter IDVP Phase II Management Plan), at
24; App. Exh. 90, IDVP Final Report, Vol. I, at 3.6-2 to =-6.

34,00, Exh. 90, IDVP Final Report, Vol. I, at 1.3-5,

3514, at 1.3-6.

36App. Exh. 89, IDVP Phase II Management Plan, at 1.

37;3. at 8.

3830p. Exh. 157, SECY-82-414; App. Exh. 159, Memorandum
from W, Dircks to §. Chilk indicating Commission approval.

ST ———
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this development, the applicant developed an Overall

Management Plan that, inter alia, adopted the IDVP Phase I

Program Management Plan.39

Under the Overall Management
Plan, the joint Bechtel-PG4E team was referred to as the
Diablo Canyon Project (DCP) and it was responsible for
executing the Internal Technical Program (ITP). The purpose
of the ITP was to (a) provide an additional design
verification effort for the assurance of the overall
adequacy of the design of the plant; (b) develop data and
information in support of the IDVP; (c) respond to IDVP open
items and findings; and (d) implement design mcdifications

or other corrective actions arising from the verification

proqram.‘o

Under the Phase I program, the seismic verification
effort was initially based upon a sampling proccsl.‘l The
early findings of the sampling program led the applicant to
review the entire scope of certain engineering activities.
In order to save time and best assure final NRC approval of
the verification effort, the applicant decided in the summer
of 1982 to expand the seismic program to evaluate the total

seismic design of safety-related structures, systems, and

39App. Exh. 90, IDVP Final Report, Vol. I, at l.4-1.

4014, at 1.4-1 to -2.

4114, at 1.4-2,



conponcnts.‘z This brcad review enveloped the findings of

the previous IDVP and ITP seismic reviews and made it
unnecessary to review older analyses and calculations that
were to be redone by the ITP. In view of the enlarged ITP

seismic rovicw,‘3

the IDVP program was changed from one of
sampling original designs to one of verifying the ITP's

seismic work. The IDVP examined the scope, criteria and

‘methodology of the ITP work for consistency with the license

44

application and then verified samples of that work. In

‘zld.x App. Exh. 91, ITP Design Verification Program
Phase I Final Report (Oct. 19, 1983) (hereinafter ITP Phase
I Final Report) at 1.5.2-1 to =-2.

This phase of the work by the Bechtel-PG&E team is
referred to as the Corrective Action Program (CAP). Thus,
there are several labels which may be applied to work
carried out by that group (i.e., DCP, ITP, CAP). Because
our previous references to the work done by the Bechtel-PG&E
team in the proceeding have been to the ITP, we shall
continue to use ITP as a catchall phrase to denote work done
both by the applicant subsequent to November 1981 as well as
by the Bechtel-PG&E team. ’

‘3Tho complete ITP seismic review program is described
in the ITP Phase I Final Report, App. Exh. 91,

44,00, Exh. 90, IDVP Final Report, Vol. I, at 3.5-7.

The seismic design review resulted in thousands of
minor modifications to steel frame structures and supports
for piping, raceways, instrumentation, instrument tubing and
equipment. App. Exh., 91, ITP Phase I Final Report, at
1.8.6-2 and Appendix 1E. A large number of modifications
must be expected when seismic response spectra are changed,
because many similar structural components are included in
each individual seismic analysis and each component may be

affected by a change in the seismic response spectra. For
(Footnote Continued)
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@

:? addition, the staff reviewed the seismic verification
'yg efforts of the ITP and the IDVP on a continuing basis.
v :{4 .

B

y The IDVP also selected samples of the original

engineering design work for the Phase II nonseismic

vcrification.45

The samples were reviewed and analyzed by
the IDVP against verification criteria from the program
management plan., If the criteria were not satisfied, the
initial samples were reanalyzed or additional samples were
jdentified for verification. When the IDVP identified a
potentially generic concern, the ITP was required to perform

a review for that concern for all applicant-designed,

safety-related syzﬂ:ems.‘6 The IDVP then evaluated these ITP

(Footnote Continued)

example, several pipe support modifications could result
from a single change in one pipe analysis and that piping
design may be repeated hundreds of times. See id. at
2.2.1-22 to -36 (Table 2.2.1-3), 2.2.1-37 to =51 (Table
2.2.1-4), 2.2.2-17 to =24 (Table 2.2.2-1). See alsc Moore

Tr. D=412,

4SApp. Exh. 90, IDVP Final Report, Vol. I, at 1.3-8 to
-9, The entire IDVP verification program (i.e., seismic and
nonseismic) is documented in sixty-three interim technical
reports (App. Exhs. 93 to 155) and a four-volume final
report that contains the IDVP's conclusions (IDVP Final

Report) (App. Exh. 90).

46Only a few of the findings from the nonseismic design
review resulted in modifications to plant systems and the
alterations were minor. App. Exh. 92, ITP Phase II Final
Report Design Verification Program (hereinafter ITP Phase II
Final Report), at 3-2 to =-3. For example, minor
modifications were performed involving the following: (1)
rerouting of certain electrical circuits to assure circuit
independence; (2) electrical changes to the control room

(Footnote Continued)



reviews and documented their findings in Interim Technical

Reports (ITRs) for the staff to review. In addition to the
nonseismic reviews performed by the ITP at the direction of
the IDVP, the TITP independently conducted a functicnal
design review that covered a portion of each of the
applicant-designed, safety-related nonseismic ly:t.ml."
Unlike the seismic review, the entire design of applicant-

-designed, safety-related systems was not reviewed.

II. PFindings on Contested Issues

As previcusly noted, the real issue in this reopened
p:ococdin§ is whether, in view of the conceded weakness of
the Diablo Canyon design quality assurance program, the
applicant's verification efforts demonstrate that the
safety-related structures, systems and components of the
plant are properly designed (i.e., conform to the various
licensing criteria for the facility). Although the appli-
cant presented evidence to establish that it verified the

design of both Diablo Canyon Units 1 and 2, we make no

(Footnote Continued)

ventilation and pressurization system to allow the single
failure criterion to be met for Unit 1 without the
availability of Unit 2 power supplies; (3) auxiliary
feedwater system alterations to prevent inadvertent
overpressurizaticn of certain compcnents; (4) strengthening
of doors; and (5) installing flow limiters and dampers. Id.
at 3-3 to -31.

‘7Th¢ modifications required by the ITP's functional
design review are described in the ITP Phase II Final
Report. App. Exh. 92 at 2-5 and Appendix B.
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fin&inql with respect to Unit 2. The two units are nearly
identical from a design standpoint, but the applicant's
verification efforts for Unit 2 differ from those for

Unit 1. Significantly, the IDVP had no direct involvement
in the Unit 2 verification program. Rather, the applicant
has established an internal review organization for Unit 2
to evaluate deficiencies identified for Unit 1 and, if
.appropriate, to correct these deficiencies as they appear in
Unit 2. The Unit 2 verification is still ongoing and has
not been finally reviewed by the staff, Nor has the staff
issued a safety evaluation report supplement on the Unit 2
verification. 1In the circumstances, we believe it is most
appropriati to sever the question of the Unit 2 design
verification from the proceeding and decide at this time
only the issues related to Unit 1.

A. In issues 1 and 2, the Governcr and joint
intervenors challenge the scope of the applicant's
verification program and, in effect, dispute the ability of
the applicant's verification efforts to provide the same
assurance of proper design as a satisfactory quality
assurance program.

Specifically, in issues 1(a) and (b), the joint —
intervenors and the Governor assert that the scope of the - 1
IDVP review was too narrow, because it did not verify
samples from each desigr activity and from each design group

performing a particular design activity. 1Issues 2(a) and



(b) raise the same questions but with regard to the ITP

verification efforts. The joint intervenors and the
Governor also contend in issues l(c) and 2(c) that the IDVP
and ITP verification efforts were flawed because they did
not have statistically valid samples from which to draw
conclusions. Because there was a marked difference in the
manner in which the seismic and nonseismic verifications
-were conducted, we first treat the seismic verification by
the IDVP and the ITP, then in section 2, we deal with the
nonseismic vcrification.“
1. The ITP essentially redid all of the seismic design
for safety-related structures, systems and components, while
the IDVP oversaw and verified selected samples of the ~

m:rk.‘9

The I'P reanalyzed the design of portions of the
containment, the auxiliary building, the fuel handling
building, the turbine building and the intake structure.

All large bore piping and pipe supports were reanalyzed, and
small bore piping and pipe supports were reviewed either by
sampling or on a generic basis., The ITP reviewed or

reanalyzed the safety-related mechanical, electrical, and

"800 n.67 for discussion of issue 1(d). The remaining
parts of 1 and 2, issues l(e) and 2(d), pertain to Unit 2.
See pp. 19-20, supra.

49anderson et al. (This panel consisted of R. Anderson,
G. Cranston, G. Moore, L. Shipley and W. White.] Tr. fol.
D-224 at 5-6, 9-10; Cooper et al. [This panel consisted of
W. Cooper, R. Cloud, J. Krechting and R. Reedy.] Tr. fol.
D-1459 at 1/2-12 to =-20; App. Exh. 100, ITR 8, at 1-2.
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instrumentation and control equipment to assure that these
components were seismically qualified. In addition, the ITP
examined the design of all safety-related electrical
raceways and heating, ventilation, and air conditioning
(HVAC) ducts and supports. Finally, the ITP sampled the
safety-related instrument tubing and supports to ensure
their seismic qualitication.so

seismic design, the work of the ITP became the design of
Sl
d.

Thus, with respect to the

recor

The ITP's seismic design work was done under a quality

assurance program that met the provisions of 10 CFR Part 50,

52

Appendix B. In addition, this work was independently

verified by the IDVP. In each of the areas of seismic
design addressed by the ITP, the IDVP verified the work by
reviewing seclected samples. The exact approach taken by the

53

IDVP varied depending upon the nature cf ITP work. For

sohndorson et al. Tr. fol. D-224 at 6; Seed et al.
(This panel consIsted of R. Anderson, H. Seed, L. Shipley
and W, White.) Tr. fol. D-652 at 7-8; App. Exh. 91, ITP
Phase I Final Report, at 1.5.1-3 to -4,

Slcooper et al. Tr. fol. D-1459 at 1/2-13,

R R PRSI R NRTRNIRrRERIrIS—

’2rn. adequacy of the 3uality assurance program -
covering the ITP's work is discussed subsequently. See pp. :
89-98, infra.

$3ppp. Exh. 100, ITR 8, at 1-2.

(Footnote Continued)
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all reviews, ﬁowtvor. the IDVP first compared the scope of
the ITP work with the applicable license criteria, and then
ascertained that the analytical methods used by the ITP were
valid, verifying such items as modeling technigques, model
constraints, assumptions and . .e levels of model
sophistication. In each seismic design area, the IDVP
selected a sample of calculation packages for detailed

‘review., The review was designed to investigate the specific

concerns that the IDVP developed during earlier IDVP
reviews, and to ensure the complete evaluation of the
process utilized by the ITP. The calculation packages were
verified by design review or by performing independent
analyses, or a combination of thoso'tcchniquol. IDVP
samples consisted of in-progress and completed ITP work. In
certain instances, questions arose which caused additional
samples to be evaluated by the IDVP., For each area of ITP
work reviewed, the IDVP issued an ITR documenting the

results of its rovicw.s‘ Thus, the final seismic design

(Footnote Continued)

The ITP seismic verification work was divided into
three categories according to the methods used: complete
reanalysis (e¢.g., Fuel Handling Building); review of
existing analyses followed by reanalysis of deficient items
(e.g., large bore piping); and reviews of samples to
demonstrate conservative design (e.g., small bore piping).
Id.

S4cooper et al. Tr. fol. D-1459 at 1/2-13 to =20.

(Footnote Continued)
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derived from the ITP's efforts and the IDVP review of those
efforts subjected the design of Diablo Canyon to a

measurably greater level of scrutiny than could have been

provided by a quality assurance program complying with

Appendix 8.55

The Governor asserts, however, that the seismic
verification was insufficient because the ITP's redesign
efforts did not encompass all elements of the seismic

design. Specifically, he claims that small bore (less than

(Footnote Continued)
The following ITRs document the IDVP review of tre ITP
seismic verification work:

Applicant ITR
Exhibit # Number Subject

142 50 Containment Annulus

143 S1 Containment Annulus

144 54 Containment Building

145 55 Auxiliary Building

146 56 Turbine Building

147 57 Fuel Handling Building

148 58 Intake Structure

149 59 Large Bore Piping

150 60 Pipe Supports

151 61 Small Bore Piping

152 63 HVAC Ducts, Electrical

Raceways, Instrument
Tubing and Associated
: Supports

153 65 Rupture Restraints

154 67 Equipment

155 68 Soils

3 Moreover, the nature and breadth of the seismic

design review (i.e., essentially 100 percent) eliminates any
reasonable argument that the review was flawed because
statistically valid sampling techniques were not used.
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‘applicant, not others,

25

2-inch diameter) piping was requalified not by 100 percent
review, but through a program of qcn?ric reviews and
sampling, and that instrument tubing supports were also
requalified by sample calculations. He charges that the ITP
reviewed equipment only if the response spectrum governing
its seismic design had changed and, even then, the ITP only
evaluated safety-related equipment designed by the
56

None of the Governor's challenges detracts from the
adequacy of the applicant's seismic verification programs.
Small bore piping at Diablo Canyon was designed by

computer-based analysis or by the use of span critoril.57

The ITP virification was carried out by "generic” :cvicw-.s'

578p¢n criteria are analytically determined rules which

govern the spacing between seismic supports in a run of
piping (i.e., the length of the span of pipe between
supports). App. Exh, 122, ITR 30, at 6 and A-6; "Seismic
Evaluation for Postulated 7.5M Hosgri Earthquake" (Hosgri
Report), Amendment No. 50 to operating license application
(June 3, 1977), Vol. II, at 8-3 to -4 and Figure 8~1. The
span rules were revised by the ITP to include the effect of
insulation and spectra revisions, and to provide more user

id;nc-. App. Exh. 91, ITP Phase I Final Report, at

020 -‘o

S'Thc "generic" program encompassed small bore piping
and piping analyses issues identified by the IDVP and ITP
reviews as having a potential for causing modifications.
14, at 2.2.2-1, Specifically, the program included the
Tollowing piping configurations: those previocusly analyzed
by dynamic analysis; those in which safety-related valves

Gov. PF at 29-31.

(Footnecte Continued)
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S9

and by sampling. The ITP reported the results of some 80

piping analyses, involving approximately 1,550 piping

lplnl,‘o carried out under the generic and sampling

pxoq:anl..l Noting the ITP's use of computer-based dynamic
analysis and its limited use of the less conservative span

rules, the IDVP concluded that the ITP methods and coverage
were acceptable and the ITP analysis ensured that small bore

62

piping was properly designed. We agree. There is no need

to test every repetitive pipe configuration. The ITP's

(Footnote Continued) i

are supported by pipes; those subject to thermal or seismic
movement of anchors; taose at boundaries between code
requirements; and those pipes subject to thermal stresses
previously qualified by span rules., Id. at 2,.2.2-4 to =6,
The generic review program was carried out primarily by
dynamic analyses. Id. at 2.2.2-8 to -9,

3914, at 2.2.2-1.

Under the sampling program a number of piping
configurations designed using span criteria were selected to
undergo dynamic analysis as well. The selection of samples
was made to address a number of specific design configura-
tions and issues not included in the generic review, and to
demonstrate the qualification of piping that was designed
using span criteria. Id. at 2.2,2-2 to -3, -6 to -8, ~10 to

6orho computer analysis of a piping configuration
generally includes many (typically ten to fifty) supports.
Thus, a single piping analysis checks the design adequacy of
lagy pi?o spans. See id. at 2.2.2-17 to =24 (Table
2.2.2-1).

6lra, at 2.2.2-8 to =11, 2.2.2=17 to =24 (Table
20 2. 2-17-0-

620 0p. Exh. 151, ITR 61, at 54, 60.



broad coverage in its generic and sampling reviews was
sufficient to assure adequacy of the piping design.

The seismic design of instrument tubing supports, like
that of small bore piping, need not be verified by 100
percent reanalysis. There are only a few basic seismic
designs of instrument tubing supports, although there are
many applications of each design. The ITP selected for
review a sample of ciqhﬁy-ciqht supports that represented
worst case and enveloping situations. Of these supports,
the analyses indicated that two were inadequate as a result
of their specific cantilevered configuration. All tubing
4 supports in the plant were then examined for this

~ configuration and nc other deficient cantilevered supports

63 The IDVP review of the ITP effort confirmed

were found.
that the analyzed tube support configurations included worst
case situations, and concluded that the tube supports

¢4 Once again, we agree

throughout the plant were adequate.
with the IDVP's conclusion. Because of the repetitive
nature of the instrument tubing support design, there is no

need to test every support. The breadth of the ITP review,

‘JApp. Exh. 91, ITP Phase I Final Report, at 2.6~1 to

-4,

§4500p. Exh. 152, ITR 63, at 47, S54; App. Exh. 90, IDVP




which included worst case analysis, was sufficient to ensure
proper instrument tube support design.

FPinally, with respect to the Governor's last challenge
to the sufficiency of the seismic review, we find that the

seismic qualification of safety-related equipment was not

deficient. The ITP determined new seismic response spectra

for all structures except the containment shell. 1In
reviewing the equipment for gualification to the new
spectra, the ITP reviewed all safety-related equipment, even
that in the containment, so that no equipment was
ovorlooked.65 Nor was the seismic review flawed because the
IDVP did not review the gqualification of safety-related
equipment designed by Westinghouse. We deal with the
question of the sufficiency of Westinghouse designed

equipment subsequently.66 Suffice it to say at this point

65ceed et al. Tr. fol. D=652 at 7-8, 61-64; App. Exh.

91, ITP Phase I Final Report, at 2.3~-1.

Mechanical equipment was checked by one of three
methods: flexible items (having natural frequency less than
33 Hertz) were subjected to dynamic analysis; rigid items
were qualified to equivalent static loads or by dynamic
analysis; and some equipment was qualified by testing on a
shake table. App. Exh. 91, ITP Phase I Final Report, at
2.3.1-5; App. Exh. 154, ITR 67, at 10, 17, 29. Similar
methods were used to verify the electrical and HVAC
equipment items. App. Exh, 91, ITP Phase I Final Report, at
d.3.2-2, 2.3.3=2 to =1,

665.0 pp. 77-82, infra.




that Westinghouse itself performed an adequate seismic

design review of the equipment and systems it supplied.

We conclude, therefore, that the seismic redesign
process carried out by the ITP and reviewed by the IDVP
provides adequate confidence that the seismic design of the
structures, systems and components at Diablo Canyon Unit 1
is proper and meets licensing critcria.‘7

2. Unlike the seismic verification under which
essentially all of the Diablo Canyon seismic design was
reviewed, the applicant's nonseismic design review efforts
were less ambitious. Although both the IDVP and the ITP
verified portions of the nonseismic design of the facility,
their combined efforts did not encompass the entire

nonseismic safety-related design. For example, neither the

‘7In issue 1(d), the Governor also challenges the
sufficiency of the IDVP seismic review program claiming
that, instead of independently verifying analyses for Diablo
Canyon, it merely checked data inputs to the applicant's
design models. The record is replete with instances in
which the IDVP carried out its own calculations, both in the
seismic and nonseismic areas of the verification. The
evidence also demonstrates that design reviews carried out
in lieu of independent analyses were far more extensive than
a mere ch.cking of input data. Cooper et al. Tr. fol.
D-1459 at 1/2-16, =19 to =20, =28 to =29, =34 to -35; Cloud
Tr. D=1939-41, D-1944-45, Moreover, we find that the IDVP's
approach of verifying samples by a combination of reanalysis
and design review is sufficient to provide adequate
verification of design. The value of independent
recalculations is not disputed, but there is no indication
that this approach is essential to provide assurance of
design efficacy. Cloud Tr, D-1937-38; Roesset Tr.
D=2247-48.




IDVP nor the ITP verified samples from each design activity
and each design group performing that activity, as alleged
to be necessary by the Governor and the joint intervenors in
issues l(a) and (b), and 2(a) and (b). Nor did the IDVP and
ITP select the portions of the nonseismic design work they
reviewed on a statistically valid basis (i.e., they did not

randomly sample the universe of engineering design

decisions), as u&qed by Spa Governor and the joint inter-

venors in issues l(c) and 2(c). Because the nonseismic
review was not all encompassing and not based on
statistically valid sampling techniques, the Governor and
the joint intervenors claim that the applicant's
verification program is so seriously flawed that it cannot
properly be used as a basis for reaching conclusions about
the unreviewed portions of the nonseismic design. The
applicant and the staff, on the other hand, assert that the
scope and nature of the applicant's nonseismic design review
are more than sufficient to support the conclusion that the
Diablo Canyon design meets applicable licensing criteria.
Specifically, the Governor and the joint intervenors
assert that because the design samples selected by the
verification program were chosen deliberately cn the basis
of certain engineering judgments, and not randomly, the
sample selecticn process was biased. Thus, the argument
continues, no statistically valid conclusion regarding

probabilities of errors or error rates can be drawn for the
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31

unreviewed portions of the nonseismic design; and, in order
to verify satisfactorily the nonseismic design, the
applicant must go back and either randomly sample the
universe of nonseismic design decisions or review 100
percent of it,

This argument essentially overlooks the standard by
which the applicant's program is to be judged. We must
determine whether the nonseismic verification program
provides "adequate confidence" that the nonseismic design of
safety-related structures, systems and components is proper
so that such structures, systems and components will perform

satisfactorily in lcrvico." This qualitative standard is

“Pointinq to the Commission's regulations, 10 CFR
50.57(a) (1), the Governor and the joint intervencrs
repeatedly assert in their proposed findings that the
applicant's verification program, in order to be sufficient,
must demonstrate that the design of Diablo Canyon meets its
license application requirements or licensing criteria. The
application requirements and licensing criteria for Diablo
Canyon, like any nuclear power plant, are spelled out in the
various documents comprising the operating license
application including, most prominently, the applicant's
Final Safety Analysis Report (FSAR). The FSAR is a
multivolume description of the entire facility containing
literally thousands of so-called "licensing criteria”
ranging from safety significant ones to insigrnificant and
extremely minor specifications or descriptions of details
that have no safety implications. See 10 CFR 50.34(b). 1In -
their proposed findings of fact, the Governor and the joint -
intervenors do not distinguish between safety significant
and nonsafety significant licensing criteria. For example,
the Governor and joint intervenors argue, relying on the
staff's and the applicant's witnesses, that the nonseismic
design does not meet licensing criteria because it is a

(Footnote Continued)
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not numerically gquantifiable into expressions of probability

of errors or error rates, as the Governor and the joint
intervenors would have it. Even if a statistically valid
error rate were available cto forecast the errors in the

unreviewed portions of the nonseismic d.oiqn,s9 in all but

(Pootnote Continued)

virtual certainty that there remain undetected design errors
in the unreviewed portions of the design. JI PF at 14-16;
Gov. PF at 5-8, 9~11., But the witnesses relied upon by the
Governor and joint intervenors all testified that not only
was it likely there remained some design errors, but that it
was extremely unlikely any of the errors were safety
significant. Cloud 1z, D-1543, D-1545; Schierling Tr.
D-2662-63, D-2665; Knight Tr., D-2706. In 2ffect, the
Governor and joint intervenors champion form over substance.
We reject their position., The central issue with respect to
the proper design of Diablo Canyon, or any other facility,
is the conformance of the design to the significant and
substantive safety requirements and licensing criteria. To
conclude otherwise would ignore reality and substitute
"perfection® for the regulatory standards of "adequate
confidence” and "reasonable assurance." See p. 11, supra.

"Dr. Stanley Faplan, an engineer and applied

mathematician, appeared as an expert witness for the
applicant. Dr. Kaplan used the results of the nonseismic
design verification work of the IDVP and applied Bayesian
techniques to predict an error rate for the original design
of the plant (i.e., errors per design element). Also, using
the judgment of the engineers associated with the
verification effort that the errors identified by the
verification were minor and of little safety significance,
Dr. Kaplan applied his methodology to determine the
likelihood of safety significant design errors remaining in
the unsampled portions of the nonseismic design. Kaplan and
Anderson Tr. fol. D-1161 at 56-63. Dr. Kaplan, however, oo
cautioned (id. at 45) that his "numerical results are to be -
i?torprctcd with a large grain of salt . . . ." See id. at

-22.

The Governor's and the joint intervenors' expert
witnesses, Drs. Apostolakis and Samaniego -~ both
(Footnote Continued)
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certain obvious situations, such a rate would be of little

utility in judging the adequacy of the verification of the
nonseismic design of Diablo Canyon. In part, this is
because no acceptable rate of design errors for nuclear
power plants has ever been dotcrninod.7° Thus, the ultimate
determination regarding the adequacy of the plant's design
remains a qualitative judgment and we must turn to the
verification work that was performed to ascertain whether
its scope and quality are sufficient to provide the

requisite assurance of design adoquacy.’1

(Pootnote Continued)

statisticians -- reject out of hand Dr. Kaplan's projected
error rate because it was calculated using nonrandomly
selected samples. Samaniego Tr. D-2394-95; Apostolakis Tz,
D-2343, Because we find little utility in the determination
of error rates (or their accuracy) for the qualitative
judgment we must make on the adequacy of the verification
p:ozrln for the nonseismic design, we need not decide the
validity of Dr. Kaplan's calculations.

70gaplan and Anderson Tr. fol. D-1161 at 67-70;
Apostolakis Tr. D-2354, D-2369; Knight et al. (This panel
consisted of J. Knight, H. Schierling and J. Wermiel.] Tr.
fol. D=2649 (Contention 2) at 7-8.

According to the Governor and joint intervenors, the
evidence indicates that, in spite of the verification
program, there remain errors in the unreviewed portions of
the nonseismic design that represent failures to meet
licensing criteria. This fact, they claim, renders the
verification program inadequate. Gov. PF at 9-11, 38-39; JI
PF at 14, Thus, the Governor and the joint intervenors
apparently would accept only a zero error rate. See n.68,

supra.

71'h11¢ it is unnecessary to consider the statistical

question in more depth, we note our skepticism that a
(Footnote Continued)
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The IDVP and the ITP each took a different approach to
verify the nonseismic design work. The IDVP chose for
review three specific safety-related systems that included
work from all the applicant's internal design groups and the
sesvice-related contractor who performed the most

2

significant nonseismic design work.7 It also selected two

areas of safety-related analysis applicable to many other
73

. systems. The majority of the IDVP's nonseismic

(Footnote Continued)

statistically valid design verification program, as thorough
as the applicant's verification 2fforts, could have been
developed and implemented. No suc!. program has ever been
developed for a nuclear power plan:. Apostolakis Tr. fol.
D-2313 at 12; Samaniego Tr. D-2408-10, D-2451. Although
theoretically possible, implementation presents formidable
obstacles such as identifying and stratifying the many
thousands of design decisions that went into the facility so
they may be randomly sampled. Kaplan and Anderson Tr. fol.
D-1161 at 5-6; Apostolakis Tr. D-2335-44. It must be borne
in mind that the subject under investigation is the design
adequacy of a complex facility consisting of a multitude of
engineered systems, each with its own function and each with
some potential for interacting in various ways with the
other plant systems. Each "design element" or design
decision for a particular system involves input from

revious determinations for that system and for interacting
systems, We are not persuaded that random sampling of such
elements is necessarily the most effective means for
addressing design adequacy. Rather, a coherent sampling
scheme devised in view of a system's characteristics, its
function, and its interaction with other systems appears to
us to be a more acceptable method for ascertaining the
adequacy of the design of a nuclear power plant. Cooper et
al. Tr. £ol. D-1459 at 1/2-14, -24 to -25; Anderson et al.

Tr. fol. D-224 at 25-27.

"2cooper et al. Tr. fol. D-1459 at 1/2-24.

73Sp¢cifically, the IDVP selected the auxiliary

(Footnote Continued)
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verification involved the performance of independent

(Footnote Continued)

feedwater (AFW) system, the control room ventilation and
pressurization (CRVP) system, and the safety-related portion
of the 4160 volt (V) electric distribution system for
review. As stated by the IDVP:

The AFW system was selected because its design
represents an interrelationship of several design
criteria and interfaces. Specifically, it
involves interface with NSSS [Nuclear Steam Supply
System] vendor criteria, with containment design
criteria, interface of PGandE internal design
organizations, and the methodology of determining
a water system's mechanical, electrical, and
control component design criteria. In addition,
AFW systems often appear in the dominant accident
sequences in various probabilistic risk assessment

programs.

The CRVP system was selected because it too
represents an interrelationship of several design
criteria and interfaces. Specifically, it
involves interface with a service-related
contractor, interface of PGandE internal design
organizations, and interface with the control room
habitability criteria. It also represents a
contrast of design methods since it is an air
system rather than a water system.

The safety-related portion of the 4160 V
electrical distribution system was selected
because it is the basic power supply for
safety-related electrical equipment. It also
represents an interrelationship of several design
criteria and involves the interfaces among several
PGandE internal design organizations.

The three sample systems were designed by
different engineering groups within PGandE, thus
providing for evaluation of a broad spectrum of
the PGandE engineering organization.

In addition, the IDVP selected twe areas of
safety-related analyses for review: the
integrated dose analyses; and the temperature,

(Footnote Continued)




calculations or analyses using models generally different
74

than those employed in the original design.

When the IDVP

identified a concern (e.g., a design error) that it believed

was generic (i.e., having the potential for being repeated

in other systems), this concern was then addressed by the

(Footnote Continued)

pressure and humidity analyses as they affect
environmental qualification of equipment. These
analyses were selected since this work was done
almost exclusively by three service-related
contractors and utilized by PGandE. The
service-related contractors were different and
their work involved a flow of design information
through PGandE engineering groups.

For the three selected sample systems, a
complete vertical verification of the system
design was performed. The applicable licensing
criteria were identified, and.a system design
chain was developed. The system's design was then
reviewed to determine if the licensing criteria
were satisfied. The review included the aspects
of mechanical, electrical and instrumentation and
control design.

In addition, the IDVP performed the following
verifications of the sample systems. The IDVP
verified the fire protection provided for the
sample systems, including the separation, fire
barriers, suppression and detection systems
provided in areas containing sample system
components. The IDVP verified that the AFW and
CRVP systems were adequately protected from the
effects of a high energy line break (HELB), high
energy line crack (HELC), and moderate energy line
break (MELB).

Cooper et al. Tr. fol. D-1459 at 1/2-21 to =-23.
74

1d. at 1/2-35.
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ITP for all applicant designed systems. In turn, the

ITP's verification work was sampled by the IDVP and the
results reported in an ITR.76
The IDVP verification samples for nonseismic design
encompassed the work of the primary applicant engineering
design groups (civil, mechanical, electrical, instru-

mentation and control, and heating and ventilation). It

‘also covered the work of the three major service contractors

in the nonseismic area: Quadrex (formerly Nuclear Services
Corporation) - jet impingement and pipe whip analysis; FDS
Nuclear Inc. - heating and ventilation system design and
other activities; and Radiation Research Associates - '

radiation dose calculations.77 -

75Thc ITP addressed the following concerns identified
by the IDVP:

all areas of analyses of pressure, temperature and
humidity due to HELB; selection of system design
pressure and temperature; selection of
differential pressure across power operated
valves; redundancy of power supplies for shared
systems; separation and single failure criteria
for mutually redundant circuits; and jet
impingement effects of HELB inside containment.

T6ppp. Exhs. 137 to 141.

7Tapp. Exh. 90, IDVP Final Report, Vols. I and II, at
4.2.2-6 to -8, 4.7.1-1 to 4.7.7-5.

(Footnote Continued)
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In addition to reviews resulting from the identifica-

(Pootnote Continued) :

The IDVP did not review the work of all service
contractors. For example, it did not review the work of:
Westinghouse, Western Canada Hydraulic Laboratories (Western
Canada), Stafco Associates (Stafco), and the IDVP
contractors, Cloud Associates and Teledyne. App. Exh. 90,
IDVP Final Report, Vol. I, at 4.1.4~3; Reedy Tr. D-148¢. We
have reviewed each of these excluded contractors and
conclude that because of the circumstances in each case, the
exclusions were reasonable and do not render the
verification efforts inadequate as claimed by the Governor
and joint intervenors. As we discuss infra, pp. 77-82,
Westinghouse had its own properly functioning quality
assurance program that assured the adequacy of both the
services it performed and the equipment it designed for the
applicant. Although Western Canada did not have a proper
quality assurance program (App. Exh. 157, SECY 82-414, Encl.
S, p. 5), Western Canada's work in vortex analysis -- the
same work it performed for the applicant -- had been audited
in a generic review and found sufficient by the NRC staff.
App. Exh. 101, ITR 9, at A 52; Cooper Tr. D-1478-79, n
D-1481-82, D-1750-51. Stafco assisted in the preparation of
a list of safety-related structures, systems and components
and in updating the FSAR. Because Stafco did not perform
design work, it was properly excluded from the design
verification program. Reedy Tr. D-1486, D-1488. Finally,
with respect to the IDVP participants, Teledyne had a
satisfactory quality assurance program that attests to the
sufficiency of its design work. App. Exh. 157, SECY 82-414,
Encl. 5 at 4. In any event, the ITP reviewed the seismic
work previously performed for the applicant by Teledyne.
App. Exh. 91, ITP Phase I Final Report, at 2.2.3-5. Cloud
Associates, on the other hand, did not have a quality
assurance program. App. Exh. 157, SECY 82-414, Encl. 5 at
§., Of the three projects Cloud Associates performed for
Diablo Canyon (a review of pipe whip restraints, a systems
interaction program, and a research program on seismic
capability of nonseismic design components), only pipe whip
restraint comprised design work that would normally have
been subject to review by the IDVP, but was excluded because
Cloud Associates was a member of the IDVP. App. Exh. 90,
IDVP Final Report, Vol. I, at 4.1.4-3; App. Exh. 156,
SECY-82-89, Encl. 1 at II, p. 4. That Cloud Associates was
not reviewed is not now important. As part of the complete
seismic review, the ITP re-evaluated all rupture restraints

(Footnote Continued)
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_tion of concerns by the IDVP in the nonseismic design area,

the ITP independently performed a functional design review
of the applicant-designed, safety-related mechanical,
electrical and ventilation systems. The instrumentation and

controls for mechanical systems, and all of the safety-

- related mechanical, electrical and ventilation systems were

reviewed to assure adequate protection against a series of

8 This nonseismic evaluation was

performed in accordance with an NRC-approved quality

assurance program meeting the criteria of Appendix 8.79

(Footnote Continued)

inside and outside containment to assure they were properly
designed and installed. Staff Exh. 37, SSER 19, at C.4-2 to
-3, Thus, the exclusion of these five service-related
contractors does not render the applicant's verification
efforts insufficient.

78anderson et al. Tr. fol. D-224 at 17-19; Kaplan and
Anderson Tr. fol, D-1161 at 64-66.

73nderson et al. Tr. fol. D-224 at 7; Staff Exh. 36,
SSER 18, at C.2-3 to -4; Dick et al. [This panel consisted
of C. Dick, M. Jacobson, S. Skidmore and T. de Uriarte.] Tr.
fcl. D-847 at 9.

The Governor seeks to have us discount (as an applicant
trial ploy not worthy of belief) that portion of the ITP
review work that was not performed for, and reviewed by, the
IDVP. Gov. PF at 31-34. The Governor argues that prior to
the hearing none of this ITP work was represented by the
applicant as an additional verification effort and, in any
event, the ITP review was neither documented to the same
extent as the IDVP reviews, nor done to the same depth as
the IDVP work. But the existence of the separate ITP review
is evident from the applicant's semi-monthly reports as
early as February 1982, and contrary to the Governor's
assertions, the applicant's June 1983 Phase II Final Report

(Footnote Continued)
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While the scope of the nonseismic review of the Diablo
Canyon safety-related systems was not as complete as the
seismic review, an appreciable portion of the nonseismic

design was verified.so There were errors identified that

(Footnote Continued)

clearly identifies this ITP review effort. App. Exh. 92,
ITP Phase II Final Report, at iv. Moreover, the fact that
the verification work is not documented in the same fashion
as the work carried out in conjunction with the IDVP is a
reflection of the fact that the latter program had reporting
requirements imposed upon it by the Commission and the NRC
staff., The ITP review work is recorded in the applicant's
files and open items (i.e., errors) found during the course
of this review are discussed in the Phase II final report.
Anderson Tr. D-1426. App. Exh. 92, ITP Phase II Final
Report, at 3-22 to -31. Thus, absent a valid showing that
the work is flawed, or an objection to its admission as
evidence, neither of which was made, the ITP's functional
design review stands as significant evidence of the adequacy
of the Diablo Canyon nonseismic design.

8o'rhe applicant's witness Anderson estimated that the
total nonseismic design review (IDVP plus ITP) encompassed
about seventy-five percent of the engineering work at Diablo
Canyon. Tr. D-1419-20, D-1425. He readily admitted,
however, that his figure could be characterized as rather
"soft.” Tr. D-1441, D-1426-27, D-1429-33. The Governor and
the joint intervenors take issue with Mr. Anderson's
estimate., Gov. PF at 31-35; JI PF at 2-3. They cbject
because the figure is an estimate, not a precise number, and
because the ITP functional design review component of Mr.
Anderson's estimate was neither mandated nor reviewed by the
IDVP. They assert that if the latter component of the
estimate is discarded, the IDVP only reviewed twenty-three
percent of the design elements of the nonseismic work. This
argument overlooks the review by the ITP performed at the
direction of the IDVP (see pp. 36-37, supra), and as
previously indicated, there is no reasoned basis for
discarding the ITP functional design review. See n.79,
supra, and accompanying text. Further, Mr. Anderson's
seventy-five percent estimate dealt with total engineering
work covered by both the IDVP and ITP reviews, not design
elements. Anderson Tr. D-1419-20, D-1427, D-1436,

(Footnote Continued)




required reanalysis and, in some instances, physical

modifications were necessary in order to comply strictly

81

with licensing criteria, but all the errors were judged

to be of minor safety significance.az

-(Footnote Continued)

D-1438-39. The two are vastly different. There are
numercus design elements of varying significance in the
engineering work involved in a project of this magnitude.

Moreover, it is not the exact quantification of work
reviewed that is critical. The important consideration is
that the scope and implementation of the nonseismic
verification program was sutficient to test thoroughly the
design process in order to discover any defects in that
process. Here, the applicant's verification program
encompassed three systems in their entirety (covering the
spectrum of applicant's in-house design groups and the
interrelationships of all significant design criteria and
interfaces) and parts of all the remaining nonseismic
systems. This slice of the nonseismic design process was
sufficient to uncover any significant inadequacies in the
design process.,

81lsee nn.46 and 47, supra.

azrho Governor and joint intervenors object to this
characterization of the nonseismic design errors that were
discovered because no formal analysis was performed to
assess their seriousness or their potential for reducing the
plant's margin of safety. Gov. PF at 16-17; JI PF at 13.
They contend that the latter determination requires the
performance of a probabilistic risk assessment. See
Apostolakis Tr. fol. D=-2313 at 10-1l. But neither the
Governor nor the joint intervenors presented any direct
evidence to dispute the expert opinions of the staff and
applicant witnesses that none of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>