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Att'n: Docketing and Service Branch C m

Re: 10 C.F.R. Parts 2 and 72: Proposed Rule
on Hybrid Hearing Procedures for Expansions
of Onsite Spent Fuel Storage Capacity at*
Civilian Nuclear Power Reactors

Gentlemen:

4 The following comments are submitted on behalf of the
‘ Edison Electric Institute (EEI) and the Utility Nuclear Waste
. Management Group (UNWMG). EEI is an association of the na-
tion's investor-owned utilities; its members generate about
seventy-eight percent of the nation's electricity and serve
over s;xty-seven million customers. UNWMG is comprised of
forty-two utilities with specific interests relatlng to nuclear
spent fuel storage. 1Its members are listed in Attachment A
hereto. A significant number of the member utilities of EEI
and UNWMG are likely to require expansion of onsite spent fuel
storage prior to 1998 when the Department of Energy is commit-
ted to begin removal of spent fuel from the site of commercial
nuclear power plants.
On December 5, 1983, the Commission published in the -
Federal Register a proposed rule that would amend its regula=~
tions at 10 C.F.R. Parts 2 and 72 to implement Section 134 of
the Nuclear Waste Policy Act of 1982 (NWPA), which prescribed
expedited licensing procedures for certain spent fuel storage
technologies. 48 Fed. Reg. 54499 (1983). Consistent with the
NWPA, the changes to existing Commission procedures would apply
only to applications for a license or license amendment to ex-
pand onsite spent fuel storage capacity at commercial nuclear
power reactors through the use of high-density fuel storage
racks, fuel rod compaction, the transshipment of spent nuclear
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fuel to another civilian nuclear power reactor within the same
utility system, the construction of additional spent nuclear
fuel pool capacity or dry storage capacity, or-by other means.
The proposed new procedures would not apply to the first appli-
cation for a license amendment to expand onsite fuel storage
capacity by the use of a new technology not previously approved
by the Commission for use at any nuclear power plant. Two op-
tions are identified in the proposed rule.

Option 1 substantially departs from the existing
practice and would require the use of a "hybrid" hearing proce-
dure in all proceedings to which Section 134 applies. For ex-
ample, Option 1 removes the requirement that to be admitted to
a licensing proceeding a petitioner must specify at least one
valid "contention." Somewhat broader discovery would be al-
lowed on any "issue" raised by intervenors and found to be
within the scope of the proceeding. An "oral argument" proce-
dure would be established as a means of determining those is-
sues which should be adjudicated. Option 2 is a less drastic
departure from existing rules and would provide a new summary
disposition procedure utilizing oral argument, to be employed
at the request of any party to the proceeding. - As a result of
the procedure in both proposed Option 1 and Option 2, the pre-
- siding officer would designate an issue for adjudication if
there is a genuine and substantial dispute of fact which can be
resolved with sufficient accuracy only by the introduction of
evidence in an adjudicatory hearing and if the decision of the
Commission is likely to depend in whole or in part on the reso-
lution of such a dispute.

EEI/UNWMG finds that Option 1 is inconsistent with
both the language of Section 134 of the NWPA and the legisla-
tive history and intent of Congress in enacting Section 134.
While Option 2 is technically consistent with the wording of
Section 134, it does not go as far as Congress intended in es-
tablishing meaningful procedural reform to provide an expedited
proceeding for the expansion of spent fuel storage capacity at
existing civilian nuclear power reactors. In this letter we
propose modifications to Option 2 and additional procedures
that are consistent with the Congressional mandate of Section
134.
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The Legislative Purpose of Section 134 of the NWPA

Nowhere in the "Supplementary Information" published with
the proposed rule nor inherent within the proposed changes to
existing Commission procedural requirements does the Commission
come to grips with the Congressional intent in enacting Section
134 of the NWPA. Nowhere does the Commission state its purpose
in proposing changes to existing procedures other than to im-
plement Section 134. Yet the intent of Congress in adopting
Section 134 was clear, and it is just as clear that the Commis-
sion's proposal fails to accomplish what Congress intended.

The legislative history of the NWPA actually spans a
pericd of over five years and three Congresses. During this
period the utilities lobbied vigorously for a comprehensive
Federal program for away-from-reactor interim storage of spent
fuel. 1In finally passing the NWPA, the Congress did not estab-
lish the comprehensive Federal program for interim storage that
the utilities had sought. 1Instead, Congress found that:

[TJhe persons owning and operating civilian
nuclear power reactors have the primary re-
sponsibility for providing interim storage of
spent nuclear fuel from such reactors, by
maximizing, to the extent practical, the ef-
fective use of existing storage facilities at
the site of each civilian nuclear power reac-
tor, and by adopting new onsite storage ca-
pacity in a timely manner where practi-

cal. . . .

Section 131(a)(l) of the NWPA, 42 U.S.C. § 10151 (1983). The
Congress did establish a limited Federal interim storage pro-
gram to ensure that utilities did not lose full core reserve
capability at the site of a nuclear reactor if diligent pursuit
of onsite alternatives failed to provide in a timely manner for.
needed onsite storage capacity. Section 135 of the NWPA, 42
U.S.C. § 10155 (1983). But while the Congress found that
utilities had the primary responsibility for spent fuel storage
onsite, it also found that:

[Tlhe Federal Government has the responsibil-
ity to encourage and expedite the effective
use of existing storage facilities and the
addition of.needed new storage capacity at

-3-
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the site of each civilian nuclear power reac-
tor.

Section 131(a)(2) of the NWPA, supra (emphasis added). To ac~
complish this Congressional finding, Section 134 was adopted.
Simply put, Section 134 was a trade-off; the utilities failed
to convince Congress of the need for a major Federal program
for interim storage of spent fuel, but Congress instead provide-
ed for expedited licensing of onsite spent fuel storage
technologies.

While there is no Conference Committee report to pro=-
vide a definitive legislative history of the NWPA, statements
of the floor managers of the bills in the House and Senate dur-
ing congressional debates and Committee Reports from the two
houses leave little doubt as to the intent of the Congress in
finally enacting Section 134. In the Senate, the precursor to
the NWPA was S. 1662, a consensus bill drafted by members of
the Senate Committee on Energy and Natural Resources and the
Senate Committee on Environment and Public Works, and intro-
duced by Senator McClure. During Senate debate of S. 1662,
Senator Simpson explained to his colleagues the relationship
between the proposed Federal interim storage policy in Title
I1I of S. 1662 and the proposed changes to NRC procedures for
expanding onsite spent fuel storage, as follows:

Title III of the compromise. provision
establishes a firm, and 1 believe, appropri-
ate national policy for the interim storage
of spent fuel. Under this policy, the utili-
ty operators of nuclear powerplants bear the
primary responsibility for interim storage of
spent fuel at the sites of their nuclear
plants. This places a sigriificant, but ap-
propriate, burden on the utilities to do ev-
erything possible to assure sufficient onsite
storage capacity through a variety of mea-
sures specified in the legislation. These
measures include reracking, transshipment of
spent fuel between reactors within the same
utility system, and the use of new technolo~-
gies such as dry storage and the use of stor-
age casks.
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In order to assist the utilities in car-
rying out this responsibility, the legisla-
tion contains measures to expedite the neces-
sary regulatory approvals from the Nuclear
Regulatory Commission for these various means
of expanding onsite storage at reactor sites.
These expedited licensing procedures in them-
selves represent an important step toward re-
forming this aspect of NRC's licensing pro-
cess, while at the same time incorporating
important safeguards to assure that the pub-
lic health and safety is protected in these
spent fuel storage expansion efforts.

128 Cong. Rec. S$S4157 (daily ed. April 28, 1982).

Senator Thurmond opposed Federal away~-from-reactor
spent fuel storage and offered an amendment to eliminate the
provigsion for interim storage in S. 1662. In offering his
amendment, Senator Thurmond remindaead his fellow Senators that
the "streamlined requlatory" process would remain:

It should be stressed, however, that our
amendment leaves intact those provisions of
title III which establish a streamlined requ-
latory process to aid utilities in licensing
additional storage space at reactor sites or
in licensing transshipments of spent fuel to
other sites.

128 Cong. Rec. S54274.(daily ed. April 29, 1982). Senator
Simpson opposed the amendment and characterized the interim
storage program in Title III as "'last resort,' emergency re-
lief£." 1d. at S4281. Senator Simpson continued:

This [national] policy [for spent fuel stor-
age] places primary responsibility with the
utilities for providing adequate spent fuel
storage capacity at the reactor sites.

[I]Jn order to carry out this element of
the national policy, the bill:includes new
licensing procedures that are intended to ex-
pedite NRC approvals of utility requests for
spent fuel storage expansion at reactor

-5-
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sites. These new procedures, which involve
interim licensing authority and the use of
hybrid hearing procedures, should minimize
the potential for unnecessary delays in
processing these utility license applica=-
tions.

The Senate rejected Senator -Thurmond's amendment (id. at
!87) and subsequently passed S. 1662.

Section 313 of S. 1662 was similar to Section 134 of
: subsequently enacted NWPA, although it did not limit issues
it could be considered and did not proscribe the hybrid pro=-
lure in proceedings involving a new technology. During hear-

38 on S. 1662, Chairman Palladino testified:

S.-1662 has a number of important provi-
. sions with which we agree. It recognizes the
need for additional storage facilities for
spent fuel both onsite at reactors and at
separate sites away from reactors; and the
G need to expedite the licensing activities re-
Jlated to expanding spent fuel capacity onsite
at a reactor.

clear Waste Disposal: Joint Hearings on S. 637 and S. 1862
fore the Senate Comm. on Energy and Natural Resources and the

ocomm. on Nuclear Requlation of the Senate Comm. on Environ-
at _and Public Works, 97th Cong., lst Sess 236 (1981) (state-
at of Nunzio J. Palladino, Chairman, NRC).

The efforts by the House of Representatives to pass a
iprehensive nuclear waste bill during the $7th Congress were
re complicated. Three major committees -< Interior and Insu-~
r Affairs, Science and Technology, and Energy and Commarce =-
d jurisdiction, and each reported and approved separatse
lls: H.R. 3809, reported in H.R. Rep. No. 491, Part 1, 97th
ng., 2d Sess. (1982); H.R. 5016, reported in H.R. Rep. No.

d, Part 1, 97th Cong., 1lst Sess. (1981l); and H.R. 6598,
ported in H.R. Rep. No. 785, Part I, 97th Cong., 2d Sess.
982). Subsequently, the three committees entered into nego-
.ations to reconcile H.R. 3809, H.R. 5016, and H.R. 6598. The
:sult of the negotiations was H.R. 7187. This bill was pres~
ited to the House on September 30, 1982 as a substitute amend-
:nt to H.R. 3809. 128 Cong. Rec. H8162 (daily ed. September

| -
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30, 1982). 1t was passed by the House on December 2, 1982.
128 Cong.. Rec. H8800 (daily ed. December 2, 1982).

Many of the provisions of H.R. 7187, including Sec-
tion 134, were drawn from H.R. 6598 as amended by the Committee
on Energy and Commerce.l/ Section 134 had been added to H.R.
6598 by the Committee on Energy-and Commerce; it provided for
hybrid hearings in license or license amendment proceedings to
expand onsite spent nuclear fuel storage capacity, restricted
the issues that could be litigated in such a proceeding, and
authorized interim licensing. The Committee explained:

Procedural changes are made to the NRC
licensing process to encourage utilities to
expand storage capacity at reactor sites.
Except for the use of a technology which has
been adopted on a generic basis, each of the
methods for expanding storage capacity re-
quires a license or an ‘amendment to the ex-
isting operating license. The bill provides
for expediting the consideration of such ap-
plication by "scoping" issues in an informal
oral argument preceded by discovery and
requiring at the conclusion of such informal
oral arqument that the Commizsion designate
disputed questions of fact and law for formal
adjudication only if it determines there is a
genuine disputed issue of fact and the Com~-
mission's decision is likely to depend in
whole or in part on the resolution of the
issue(s) they seek to raise in order to be
granted an adjudicatory hearing. In any Com-
mission proceeding to expand spent fuel stor-
age capacity, six categories of issues, such
as need for power generated by the reactor
involved, would be excluded from considera-
tion. In addition the Commission is autho-
rized to grant an interim license or interim
amendment to an existing licence for expan-
sion of onsite storage or transshipment priocr

1/ 128 Cong. Rec., HB8168 (daily ed. September 30, 1982)
(statement of Rep. Dingell).
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(to] the conduct or completion to any hearing
required by law, provided that in all other
respects the requirements of the law are met
and there is assurance that public health and
safety will be protected and refusal to grant
an interim license would prevent a petitioner
from providing adequate onsite storage capac-
ity.

.. Rep. No. 785, Part I, 97th Cong., 2d Sess. 39 (1982).2/

H.R. 6598 as amended also authorized a limited amount
Federal interim spent fuel storage; but the Committee made
clear that onsite capacity was the primary means of interim
yrage. Similar to section 301 of S.1662 (the.bill which the
1ate had passed), Section 131 of H.R. 6598 established the
Acy of "maximizing, to the extent practical, the effective
+ of existing storage facilities at the site of each civilian
:lear power plant." The Committee added,

the responsibility to provide limited "last
resort" interim storage capacity for civilian
nuclear power reactors determined by the Nu-
clear Requlatory Commission to be needed to
assure the continued orderly operation of the
reactor, through the maintenance of full “core
reserve storage capability.

0 The Federal Government is charged with

. Rep. 785, Part 1, 97th Cong., 2d Sess. 39 (1982).

H.R. 7187 eliminated the interim licensing authority
it had been included in Section 134 of H.R. 6598. H.R. 7187
5o reformulated the issues that were excluded from the scope
hybrid proceedings.. Except for the absence of subsection
)(4) on the licensing of new technology, which was added by
ssequent amendment, Section 134 of H.R. 7187 was identical to
2 subsequently enacted provision.

Representative Dingell suggested that H.R. Rep. No. 785 be
nsidered part of the legislative history of H.R. 7187. 128
ng. Rec. H8168 (daily ed. September 30, 1982).

® -
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During the floor debates, the hybrid provisions were
mentioned only incidentally, during discussions on an amendment
to eliminate the provisions for federal interim storage; but
these comments again emphasized the intent of Congress to expe-
dite expansion of onsite storage. Rep. Lundine, the proponent
of the amendment, stated

My amendment would also preserve provi-
sions in the bill for expedited NRC licensing
provisions for at reactor ‘interim storage.
These streamlined procedures at the NRC will
insure timely action on licensing issues.

128 Cong. Rec. H8581 (daily ed. November 30, 1982). Similarly,
Rep. Brovhill, in opposing Rep. Lundine's amendment, stated

Well, another purpose of the bill is
this: Section 131 . . . continuing through
sections 132, 133, and 134, provides for ax-
pedited consideration of applications for ex-
pansion of onsite storage of these spent
fuels, and certainly there is a crying need
for these expedited procedures. Generally
speaking, I would say there is agreement thxt
these expedited procedures for the licensing
of these onsite facilities are needed, and if
there is no final resting place by 1998, ob-
viously there is going to have to be some
consideration for the expansion of onsite
storage.

Id. at H8584. Rep. Lundine's amendment waa subsequently re-
jected. Id. at H8590.

The Senate and House bills that had been passed -- S.
1662 and the text of H.R. 7187 as H.R. 3809 =~- were not ra-
ferred to a House~Senate conference; instead, in order to expe-
dite the legislation, the Senate Committee on Energy and Natu-
ral Resources introduced an amended version of the House-passed
bill. 128 Cong. Rec. S15621, S15639-42, S15669 (daily ed.
December 20, 1982). On December 20, 1982, the Senate passed
this bill, and the House then agreed to the Senate amendments.
Id. at S15670, H10525.
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The Senate bill amended Section 134, but only to add
a restriction on the use of the hybrid procedure; the hybrid
procedure was prohibited in proceedings to expand onsite fuel
storage by the use of new technolegy. Id. at S15643-44. How-
ever, debates on this amendment once again stressed that the
purpose of Section 134 was to expedite:

Section 134 of the McClure substitute amend-
ment to H.R. 3809 provides for an abbrevi-
ated, legislative-type hearing to procede the
normal full adjudicatory hearing. The pur-
pose of the abbreviated hearing is to speed
up the licensing of onsite storage expansion.
A full hearing would only be necessary if it
vere determined that a "genuine and substan-~
tial dispute of fact" exists; that such dis-~
pute could be resolved in a full adjudicatory
hearing; and that the decision of the Commis~
sion is likely to depend in whole or in part
on the resolution of the dispute. The
criteria by which the Commission may decide
that a full adjudicatory hearing is necessary
is extremely narrow.

Id. at S15644 (statement of Sen. Mitchell).

Thus it is indisputable that the intent of Congress
in enacting Section 134 of the NWPA was to expedite the licens-
ing of expanded onsite storags. Congress perceived an expe-
dited licensing procedure as essential if powerplant operators
were to bear the burden of supplying sufficient interim storage
capacity. As we discuss below, neither Option 1 nor Option 2,
as proposed by the Commission addreasses this clear legislative
intent.

OPTION I

EEI/UNWMG strongly opposes Optiocn 1. The procedure
set forth in Option 1 is inconsistent with the NWPA. For exam~
ple, Option 1 is not optional and therefore does not comply
with the statutory mandate that an opportunity for oral argu-
ment be provided "at the request of any party." 42 U.S.C.

§ 10154(a) (1983). Moreover, not only does the procedure pro-
posed in Option 1 fail to satisfy the clear legislative intent
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--to- expedite the licensing process and hence the expansion of
onsite spent fuel storage capacity =-- but in our view it is
likely to lengthen the process.

- We provide a section-by-section analysis of Option 1
in Attachment B hereto. Briefly, we have the following specif-
ic concerns with respect to Option 1. It eliminates contention
pleading requirements. Thus, discovery is wide-open to any
"issue" which an intervenor may wish to raise. Indeed, the
Commission admits "discovery will be somewhat broader than
under existing practice." 48 Fed. Reg. at 54501. Also,
Option 1 eliminates the traditional "one good contention" rule
for party status. The implied corollary is that an intervenor
remains a party to a proceeding even if all its allegations are
summarily resolved. Finally, Option 1 permits cross-
examination during the oral argument and calls for formal find-
ings and conclusions. This procedure far exceeds "oral argu-
ment" and borders on formal adjudication; and it implies that
all issues which are not designated for adjudication must be
decided by the Licensing Board, whereas dismissal might be ap-
propriate.

- Presumably the benefit the Commission believes would

" result from the hybrid procedure proposed in Option 1 is the

disposition of most if not all issues after oral argument, thus
avoiding or narrowing the scope of a hearing. Yet, as noted by
the Ad Hoc Committee for Review of Nuclear Reactor Licensing
Reform Proposals on the Proposed Nuclear Licensing Reform Act
of 1983:

[I]n general, the major delays associated
with public hearings are attributable to the
time devoted to getting to the public hearing
and to the time required ‘to obtain decisions
following the public hearing. With rare ex-
ceptions, the public hearings themselves --
even with protracted cross examination --
have not been a material schedule factor in
the overall public hearing process.

Report of the Ad Hoc Committee for Review of Nuclear Reactor
Licensing Reform Proposals on the Proposed Nuclear Licensing
Reform Act of 1983 (December 15, 1982), at 14. We submit that
Option 1 would allow an intervenor intent on delay ample oppor-
tunity to bog down the process with unbridled discovery, an
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untried and unduly formal oral argument procedure, and the pos-
sibility of a hearing in any event on some issues after this
process. Indeed, often licensees, when the schedule for obe
taining a license amendment is crucial, avoid filing motions

for summary disposition of issues in a proceeding -« even where
the result almost surely would be favorable ~-- in order to

avoid the delay in getting to hearing and to a decision. The
unanimous judgment of attorneys representing utility members of -
EEI/UNWMG is that Option 1 would lengthen the process, and
would thus utterly fail in achieving Congressiocnal purpose.

OPTION 2

Option 2 is much preferable to Option 1. The normal
rules for the pleading and admissibility of contentions apply,
and this procedure ensures that only specific, controverted
matters are referred to the hybrid procedure.3/ 1In addition,
the one good contention rule remains in effect and allows the
dismissal of intervenors who fail to advance litigable issues.
Also, Option 2 makes the hybrid procedure optional, consistent
with the Act, and conforms more closely tc the procedures pre-
scribed by the Act. 1In particular, Option 2 does not authorize
crosgs~examination during oral argument.

On the other hand, not all of the problems in Option
1l are eliminated in Option 2. The Commission ignored the invi-
tation from Congress to fashion expeaditious-rules of discovery
particularly applicable to this type of proceeding. Option 2
places no time limits on discovery, and spacific limits are ab-
solutely essential if the hybrid procedure is to expedite the
licensing process. See § 2.749a(b). Also, like Option 1, Op~-
tion 2 does not provide for prefiled sworn testimony and writ-
ten submissions, and the prefiling of this material would per-
mit the parties to bettar prepare for oral argument. Id.
Similarly, Option 2 does not make it clear that the "written
submissions" which may be relied upon refer to sworn written or
-documentary matarial admissible as evidence. 1Id. 1In addition,
like Option 1, Option 2 provides that the presiding officer,

3/ To the extent there may be some ambiguity in the wording

of Option 2, we have proposed clarifying language which makes
it clear that the oral argument procedure is available only for
disposition ¢of contentions previously admitted.

-12-
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shall only consider those facts and data submitted in the form
of sworn testimony or written submission. Id. This provision
may inappropriately preclude official notice and is inconsis-
tent with the Act. See discussion of Option 1, § 2.1105(b) at
Attachment B. Finally, Option 2 calls for a decision supported
by formal findings and conclusions on issues not designated for
adjudication.

Although EEI/UNWMG finds Option 2 preferable to Op~-
tion 1, it cannot support Option 2 in its present form. Option
2 merely replaces one summary disposition procedure with anoth-
er (albeit with an improved standard) and therefore does rela-
tively little to expedite the licensing process. For that rea-
son, it ignores the clear intent of the NWPA and sgquanders the
opportunity to develop an innovative and efficient hearing pro-
cess for licensing spent fuel storage technologies. According-
ly, EEI/UNWMG strongly recommends adoption of the additional
procedures discussed below. Attachment C hereto sets forth the
actual text of our proposed modifications and additional provi-
sions to be incorporated with Optien 2.4/

Additional Changes to the Commission's Rules to
Inmplement Congressional Intent in Enacting
Section 134 of the NWPA

To remedy the problems discussed supra with respect
to Option 2, EEI/UNWMG proposes certain changes to the proposed
Section 2.74%9a. These changes include: 1) amending subsection
(b) to clarify the evidentiary nature of "written submissions;"
2) amending subsection (b) to require the prefiling of sworn
testimony and written submissions; 3) amending subsection (b)

4/ While not part of the proposed rule, EEI/UNWMG strongly
endorses the Commission's strict interpretation of the "Sholly
Amendment" as it applies to applications for expansions of
onsite spent fuel storage techneologies. See 48 Fed. Reg. at
54500, note 1. We anticipate that license amendments to permit
spent fuel storage expansions generally will not involve a
"significant hazard" consideration and such license amendments
can be issued immediately. Thus, the expedited procedures that
we proposes here are in all parties' interests, particularly
where the hearing process is avajilable only subsegquent to the
issuance of the license amendment.
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so that official notice is not inadvertently precluded; 4)
amending subsection (¢) so that the presiding officer is autho-
rized to dismiss issues; and 5) amending subsection {(c) and ,
deleting subsection (f) to eliminate formal findings. See At~
tachment C at 3-5.5/

EEI/UNWMG also believes that the Commission must ad-
dress the question of procedural reform, consistent with Sec-
tion 134, that will meaningfully expedite the licensing pro-
cess.6/ In this regard, in addition to the modifications to
Option 2 proposed above, we propose that Commission

(1) adopt a threshold prima facie test for
admission of a contention:;

(2) limit discovery to the scope of admitted
contentions and no more than two rounds, to
be completed during a period established by
the presiding officer not to exceed ninety
days; and

(3) establish by rule criteria to be conside-
ered by a Board, after hearing oral argument
pursuant to the Option 2 procedures, in de-
termining whether a contention should be lit-
igated in an adjudicatory proceeding.

A. Contentions

The present rules governing admissibility of conten-
tions, which require the party offering a contention simply to
state the basis for the contention with reasonable specificity,
is inappropriate for proceedings inveolving expansions of onsite

5/ A number of clarifying changes have also been proposed to

Section 2.749a. For example, EEI/UNWMG proposes changing the
words "matters” and "issues" to "contentions," since Section

2.74%a applies to admitted contentions.
6/ Such procedural reforms as we propose here may or may not

be appropriate for consideration in the broader context of
overall licensing reforms. That issue is not addressed here.

-14~
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. UNITED STATES
NUCLEAR REGULATORY COMMISSION
) REGION Il
SAM NUNN ATLANTA FEDERAL CENTER
&1 FORSYTH STREET. SW, SUITE 23T85
ATLANTA, GEORGIA 30303-8931

December 28, 1939

Carolina Power & Light Company
ATTN: Mr. James Scarola

Vice President - Harris Plant
Shearon Harris Nuclear Power Plant
P. O. Box 165, Mail Code: Zone 1
New Hill, NC 27562-0165

SUBJECT:  NRC INSPECTION REPORT NO. 50-400/99-12

Dear Mr. Scarola;

This refers to the inspection conducted on November 15 - 19, 1999, at your Harris facility. This
was a special team inspection covering activities related to the planned expansion of the
Shearon Harris spent fuel pool. The objectives of this inspection were to assess the
implementation of the construction quality assurance program in construction of the C and D
spent fuel pools, evaluate the altemnate weld inspection program, and evaluate the plans for
commissioning of the equipment for the C and D spent fuel pools (SFP).

The inspection found that CP&L had a comprehensive program to control, inspect, and
document welding at the time of original plant construction in accordance with Section Il of the
ASME Boiler and Pressure Vessel Code, and NRC requirements. The inspection also found
that the alternate weld inspection program was adequate to provide assurance that the welds for
which documentation was missing, met design requirements. The program for commissioning
of the C and D SFP equipment will be examined in an inspection tentatively planned for January
24 - 28, 2000. No violations of NRC requirements were identified during the inspection.

In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice,” a copy of this letter and its
enclosures will be placed in the NRC Public Document Room.

Sincerel

CL -
erry D. Landis, Chief

Engineering Branch -
Division of Reaclor Safety

Docket No. 50-400
License No. NPF-83

Enclosure: NRC Inspection Report
cc w/encl: (See page 2)

cec w/encl:




cc w/encl:

Terry C. Morton, Manager

Performance Evaluation and
Regulatory Affairs CPB S

Carolina Power & Light Company

Electronic Mail Distribution

Chris L. Burton

Director of Site Operations

Carolina Power & Light Company
Shearon Harris Nuclear Power Plant
Elactronic Mail Distribution

Bo Clark

Plant General Manager—Harris Plant
Carolina Power & Light Company
Shearon Harris Nuclear Power Plant
Elsctronic Mail Distribution

Donna B. Alexander, Manager
Regulatory Affairs:

Carolina Power & Light Company
Shearon Harris Nuclear Power Plant
Electronic Mail Distribution

Johnny H. Eads, Supervisor
Licensing/Regulatory Programs
Carolina Power & Light Company
Shearon Harris Nuclear Power Plant
Electranic Mail Distribution

William D. Johnson

Vice Prasident & Corporate Sscretary
Carolina Pawer & Light Company
Electronic Mail Distribution

John H. O'Neill, Jr.

Shaw, Pittman, Potts & Trowbridge
2300 N. Street, NW

Washington, DC 20037-1128

(cc w/enc! cont'd - See page 3)
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(cc wiend cont'd)

Mel Fry, Director

Division of Radiation Protection

N. C. Department of Environmental
Commerce & Natural Resources

Electronic Mail Distribution

Peggy Force

" Assistant Attoney General
State of North Carolina
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SUMMARY OF EINDINGS

Shearon Harris Nuclear Power Plant
NRC Inspection Report 50-400/99-12

The fuel pool cooling systems are described in Section 9.1.3 of the licensee's Updated Final
Safety Analysis Report (UFSAR). The design basis for posls A and B, which support the
operation of Unit 1, is identical to that for pools C and D. Because these pools are located in a
single building and major system components needed to be installed during the early phase of
construction, procurement and installation of the major system components for all four spent fuel
pools was performed concurrently, In the late 1970s and early 1980s. In a letter dated
December 23, 1998, the licensee requested an amendment to the Shearon Harris facility
operating licensee to place spent fuel pools (SFP) C and D in service to increase the onsite
spent fusl storage capacity. The licensee is currently operating and storing fuel in theAand B
SFP. The majority of the C and D SFP were completed prior to 1982 during plant construction.

During preparation of the plans for complslion of the C and D SPF, the licensee discovered that
documentation for 52 welds on ASME Class 1l piping had been inadvertently destroyed. The 52
welds were 40 piping welds and 12 welded attachments for pipe hangers (lugs). The 40 piping
welds included 15 spent fuel system welds which are embedded in concrete, 22 accessible
spent fuel system welds, and 3 accessible component cooling system welds. Three of the
accessible spent fuel system welds were subsequently removed and replaced with new welds,
resulting in 37 piping welds with missing records. The most significant missing documents were .
the wald data reports (WDRs) for each of the welds. In order to demonstrate the weld quality for
the welds with missing documentation, the licensee developed and implemented an alternative

inspection program.

This special inspection included a review of the construction quality assurance (QA) and quality
contral (QC) program; the original construction QA/QC records; the licensee's alternative
inspection program for welds with missing QA/QC recards; the engineering service requests
prepared to complete the C and D SFP; a walkdown inspection of the accessible C and D SPF
components; and the licengee's program for commissioning of the C and D SFP. The
inspectors used Temporary Instruction (T1) 2515/143 for guidance during this inspection.

The inspection found that the licensee had a comprehensive program to control, inspect, and
document welding at the time of original construction in accordance with Section lll of the ASME
Boiler and Pressure Vessel Code, and NRC requirements. The inspection also found that the .
licensee's altemnative weld inspection program was adequate to provide assurance that the
welds for which dacumentation was missing, met design requirements. The licensee’s pragram
for commissioning of the C and D SFP equipment should ensure that existing equipment meets
design requirements and will perform its design function. An Inspector Followup Item (IFl) was
%pe?$d ;o inspect implementation of the equipment commissioning process. No violations were
identified.



3
REPORT DETAILS

1, REVIEW OF THE LICENSEE'S CONSTRUCTION QUALITY ASSURANCE PROGRAM

14  Review of Quality Assurance and Quality Control Procedures

Inspection Scope .

The inspectors reviewed Quality Assuranca (QA) and Quality Control (QC) procadures that
implemented the QA program requirements during construction.

Observations ings

The inspectars reviewed the licensee’'s ASME Quality Assurance Manual for the Construction of
the Shearon Harris Nuclear Power Plant transmitted to NRC by letter dated dated April 30, °
1999, This Manual‘described the quality assurance program that implemented the quality
assurance requirements of ASME Boiler and Pressure Vessel Code, Section lil, Division 1,
Nuclear Power Plant Components, and applicable Federal, State and local regulations and
codes. The Manual was applicable to fabrication and construction of ASME components which’

include the A, B, c and D spent fuel pools.

The inspectors rewewed the implementing QA and QC procedures listed below which controlled
aclivities relating to weld quality. The proceduras revisions were applicable to the time during
1979-1981 when the major weld activity for construction of the spent fuel pools occurred.
Procedures raviewed were as follows:

Number, Revision Title

CQA-1, Rav, 5Persannel Tralning and Qualification

CQA-2, Rev. 0QA Document Control

CQA-4, Rev. 5QA Records

CQA-8, Rav. 3Material Issue Surveillance

CQA-12, Rev. 0 Mechanical Equipment Installation Monitoring

CQA~14, Rav. 0 Application and Control of “N” Type Symbol Stamps
CQA-15, Rev. 0 Assignment and Control of National Board Serial Numbers
CQA-16, Rev. 0 Preparation and Submittal of ASME Code Data Reports
CQA-18, Rev. 0 Control of Site Fabrication/Madification of Piping Subassemblies
CQA-20, Rev. 0 Survelllance of Contractor Welding and Related Activities
CQA-22, Rev, 0 Welding Activity Monitoring

CQA-24, Rev. 0 Procurement Control

CQA-28, Rev. 0 QA Surveillance

CQA Appendix A Quality Assurance Forms
€QC-2, Rev. 3Nonconformance Control
CQC-4, Rev. 3Procurement Control




CQC-6, Rev. OReceiving Inspection

CQC-8, Rev. 3Storage Control

CQC-10, Rev. 0 Cleanness Control

cQC-12, Rev. 0 Mechanical Equipment Installation Control
CQC-13,Rev. 0 Concrete Control

CQC-19, Rev. 0 - Weld Control :
CQC-20, Rev. 0 Post-Weld Heat Treatment Control

CQC-22, Rev, 3 Hydrostatic Test Inspection
CQC-23, Rev. 0 Systems Turnover

The procedures were consistent with the CP&L QA program, established by the ASME QA
Manual and NRC requirements, and defined spacific process requirements in sufficient detail to

provide for QAVQC control of welding activities.

A detafled review was performed for procedures CQC-19, Weld Control; CQC-22, Hydrostatic
Test Requirements; and CQC-13, Concrete Control. This review was directed toward
determining an alternate method to ascertain the quality of the field welds for which certain
records were missing. These procedures are described below. .

Weld Control

CQC-19 assigned the Welding QA/QC Specialist the responsibility for: review and
verification of data and designated hold points in the Weld Data Reports (WDRs);
ensuring completed WDRs for code welds were forwarded to the Authorized Nuclear
Inspector (ANI) for review; supervising the QC Inspectors in the performance of weld
inspections; and monitoring activities related to welding. QC inspection persannel were
trained and qualified in accordance with CQA-1. The SFP field welds, which were ASME
Code Class 3 welds, were documented on a WDR , reviewed and approved by the
Welding QA/QC Specialist, and reviewed for acceptance by the ANI. The ANI performed
an independent third party review. The responsibilities of the Welding QA/QC Specialist
and QA inspection personnel were sufficiently defined to provide reasonable assurance
that the quality of the completad field welds were in compliance with applicable ASME
Code requirements. After the documentation of a field weld was determined to be
acceptable, pertinent documents were assembled and the package was transmitted to
QA Records in accordance with CQA-4. .

Hydrostatie Test Inspection

CQC-22 established the requiraments for performing hydrostatic test inspections to
ensure that hydrostatic tests were performed in accordance with approved procedures
and specifications. The Mechanical QA Specialist was responsible for verifying that the
documentation for the piping was completed prior to performance of the hydrostatic test.
This included varification that field welds within the scope of a hydrostatic test had been
satisfactorily completed, inspected, and accepted. The Mechanical QA Specialist was
also respensible for performance of the leak inspection during hydrostatic testing. QC
inspection personnel also witnessed the test. The rasponsibilities of the Mechanical QA
Specialist and QC inspection personnel were sufficiently defined to provide assurance
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that the quality of hydrostatic testing was in compliance with applicable procedures and
specifications. After the documentation for a hydrostatic test had been accepted by the
AN, the pertinent documents were assembled and reviewed by the Mechanical QA
Specialist, who verified that manufacturing/fabrication records for components within the
boundaries of the test had been received and accepted and that thers were no open

nonconformances on any of the components.

Copcrete Placement

CQC-13 and Construction Procedure WP-05, Concrete Placement, established the
requirements for assuring'all work activities in the area affected by a concrete pour were
completed prior to placement of concrete, A prerequisite to placement of concrete was
the completion of a Concrete Placement Report, which signified that all activities in the
affected area had been satisfactorily completed such that access to the area to be
covered with concrete was no longer required. When specific crafts completed their
work, the appropriate Craft Superintendent signed off the Concrete Placement Report,
signifying that a particular activity, such as mechanical, electrical, cadwelds,
nondestructive examination, or cleanup, was complete and ready for the concrete pour.
This sign-off was required by all Craft Superintendents, whether or not they had work in
the particular placement, as a safeguard against omissions. Aftar sign-off by the Craft
Superintendents, Field Enginesring signed the Concrete Placement Report, verifying that
required design attributes, such as the comect location and anchoring of embedded -~
conduit, grounding, inserts, sleeves, piping, and plumbing, were complete and correct.
When 3ll the crafts had completed their work, the Construction Inspector signed the
report, signifying that all work had been Inspected and approved. Subsequently, Quality
Control and Quality Assurance signed the repont signifying that all of their oversight
activities were completed and that the items to be embedded in the concrete were in
compliance with applicable requirements. Finally, after all required disciplines, QA,
Canstruction Inspector and design approval sign-offs were completed, the Area
Superintendent authorized concrete placement activities to proceed. The completed
Concrete Placement Report was transmitted to QA Records in accardance with CQA-4.

Conclusions

The QA/QC procedures in effect at the time of construction of the SFP provided comprehensive
control of welding and other construction activities, The procedures provided holdpaints to
assure welding was completed in accordance with ASME and NRC requirements prior to
proceeding beyond a point wherein any nonconformances could be resolved. These included a
detailed review of weld documentation to assure the welds'ware completed in accordance with
technical requirements, and that the welds were inspected and tested prior to being subjected to
a hydostatic pressure test. For welds which were to be embedded in concrete, completion of
the Concrete Placement Report provided an additional holdpoint to assure the welds were
satisfactory prior to placement of concrete, The AN! provided an independent third party review
of the ASME welding program.

.




1.2 Roview' of Welding Process Control Procedures

Inspection Scope

The inspectors reviewed original construction welding process control procedures, which were
in effect at the time the existing Fuel Pools “C” and “D* equipment and piping were installed, as
detailed below.

. Observations and Findings \

The welding control procedures listed below were reviewed to verify that a quality assurance
program was in place at the time of installation of Fuel Paals “‘C® and “D" piping to ensure that
pipe welding was accomplished in accordance with applicable Code requirements. The ‘
procedure revisions were those applicable when the welding activities for the fuel pools were in
progress. Procedures reviewed were as follows:

MP-01, Revisions 3, §, 6, and 7, Qualifying of Welding Procedures

MP-02, Revision 4, Pracedure for Qualifying Welders and Welding Operators

MP-03, Revisions 1, 3, and 4, Welding Material Contral

MP—OS. Revisions 3, 4, and 5, General Welding Procedure far Carbon Steel Weldments

MP-07, Revisions 3 and 4, General Welding Procadure for Stainless Steel Nickel Base
and Nonferraus Weldments

MP-09, Revisions 1, 9, and 10, Welding Equipment Control
MP-10, Revisions 2 and 3, Repair of Base Materials and Weldments

MP-11, Revisions 3, 4, and 5, Training and Qualification of Metallurgical/Welding
Engineering and Support Personnel \

MP-12, Revisions 1, 2, and 3, Control of Special Weldmg Materials for BOP and Weldmg
Material for Non-Permanent Plant

MP-13, Revisions 1 and 2, Welder Qualification for Areas of Limited Accessibility

The procedures provided detailed control for all aspects of the welding process, including
qualification of pracedures and welders, control of welding materials, control of welding
variables, and quality documentation for each weld,

?



Conclusions

At the time of original construction of the existing fuel pool cooling system piping.'a .
comprehensive welding program was in place to control and document pipe welding in
accordance with Ssction 11l of the ASME Boiler and Prassura Vassel Code.

2. REVIEW OF CONSTRUCTION QA/QC RECORDS

21  Review of Hydrostatic Tast Reports

Inspection Scope

The inspectars reviewed the records documenting the results of hydrostatic testing performed
on the piping welds embedded in tha C and D fuel pool concrete.

]

QObservations and Findings

The inspectors reviewed the records which documented completion of hydrostatic testing in
accordance with WP-115 and the licensee's quality assurance program. Records examined
were far the following C and D fuel pool embedded piping welds numbers : 2-SF-1-FW-1, -2, 4,
& -5; 2-SF-149-408; 2-SF-143-512, 513, & -514; 2-SF-144-FW-515, -516, & -517; and 2-SF-
159-FW-518 & -519. These racords wers documented on CPAL form QA-286, pages one and
two of two, Hydrostatic Test Records. Information on the data sheets included the hydrostatic
test boundaries (welds tested), the piping design pressure, test pressure, the test medium and
test temperature, test data, and the test resulis. The test prerequisites required that the
mechanical QA spacialist verify that all required piping documentation was completed, and that
all required weld documentation was completed. The inspectors verified that the hydrostatic test
records specified that all weld records were campleted, and that the welds were accepted by the
quality assurance group prior to start of the hydrostatic test. The inspectors also verified that
the records had been signed by the ANI. The hydrostatic test records for the above welds
showed that all welds were tested to a minimum of 25 percent abova design pressure and that
all welds met the test acceptance criteria. The licensee did not retain copies of the form QA-26
for embedded weld numbers 2-SF-8-FW-65 & -66. However, in response to questions during
construction regarding hydrostatic testing of the welds attaching the liner plate to the piping
spool pieces, the licensaa initiated Deficiency and Disposition Report (DDR) 784, Resolution of
this DDR included documentation of the dates various welds were hydrostatically tested. The
dates the welds for piping spaal pieces were hydrostatically tested (July 19, 1978 and July 24,
1979) wers listed in the DDR response. These included weld numbers 2-SF-8-FW-65 & 66,
The inspectors concluded that the documentation for DDR-794 provided evidence that weld
numbers 2-SF-8-FW-65 & 66 were subjected to hydrostatic testing in accordance with WP-115
and the licensee’s quality assurance program.



Conclusions

The hydrostatic test records documented that the embedded welds were subjected to .
hydrostatic testing, and met the test acceplance criteria. The records also p.rovided evidence
that the welds were completed, inspected and documented in accordance with the licensee’s
quality assurance program. The hydrostatic test records provide evidence that the WDRs were

reviewed prior to performance of the hydrostatic tests.

22  Review of Concrete Placement Reports

Inspegtion Scope : .

The [nspectors reviewed the concrete placement records for spent fuel pools C and D which
documented that all work and preparations for the concrete placements were completed and
that all required inspections had been completed prior ta placement of concrete.

Observation and Eifdings

Prior to placement of concrete, a concrete placement report was completed to document that all
work activities have been completed in a particular area (slab, column, wall, etc) and that the
concrete placement could proceed. The inspectors reviewed drawing numbers SK A-G-0126,
South Fuel Pool Area of FHB Isometric, and SK A-G-0125, FHB Isomelric North Fuel Pool Units
2 & 3, to determine the concrete placement numbers which contained the embedded piping for
the C and D fuel pool cooling system. This review showed that the plping had been installed in
the following C & D fuel pool placement numbers; wall placements W-255-7, W-261-7, -7A, -8, -
10, and -11, W-281.10, -16, <17, and 18, and slab placements SL-246-3 and SL-246-4. The
inspectors reviewed the placement report for the above listed placement numbers and verified
that the placement reports had been properly complefed and signed prior to placement of
concrete. The inspectors verified that the mechanical embed/piping had been’signed in
accardance with CP&L procedure WP-05. The acceptance criteria noted on the placement
reports for mechanical embed/piping was CP&L procedure WP-102, Installation of Piping.
Procedure WP-102 required that a verification be performed to assura that all piping was
installed as per the design drawings. Additional requirements referenced by procedure WP-102
wers that hydrostatic testing of piping to be embedded in concrete was to be completed in
accordance with CP&L procedure WP-115, Hydrostatic Testing of 8uried or Embedded Piping.

Conclusions

The concrete placement reports provide evidence that the piping embedded in the concrete was
inspected and tested in accordance with the requirements of the licensee’s construction quality
assurance program prior {o concrete placement. These requirements included verification that
the welding was completed in accordance with applicable procedures, and that documentation
such as WDRs were completed and reviewed prior to the concrete placement.




23  Review of ASME Documentation

Inspection Scope

The inspectors reviewed completed documentation required by the ASME Boiler and Pressure
Vessel Code for the fuel pool cogling systems.

Observation and Findings

10 CFR 50.55, *Codes and standards,” requires that systems and components of pressurized
water-cooled nuclear reactors mest certain requirements of the ASME Boiler and Pressure
Vessel Code. The fuel poal cooling systems for for SFP A, B, C, and D are classified as ASME
Code Section ll1, Division 1, Class 3 systems. The applicable edition of the ASME code is
Section lll, 1974, Winter 1976 Addenda.

Subsection NA of Section |l addresses ‘General Requirements”; Subsection ND addresses
requirements for “Class 3 Components®. Subsection NA-8420, “Report Form for Field
Instaliation,” required that installation welds be verified on Data Form N-5, which includes
attestation of the quality of the weld process-and specification data for the weld filler material.
The weld process was witnessed at severa) specified check points by a8 Quality Assurance
inspector; the Authorized Nuclear Inspector had the option to witness any check point and
verified the completed weld data report prior to closure.

The licensee's amendment request, submitted by letter dated December 23, 1998, states that
certain records, notably piping isometric packages for field installation of the completion portion
of SFP C and D, were inadvertently discarded. Subsection NA-8416, “Piping Systems” of the
Code requires completion of N-5 farms for each piping system, which includes weld data
records attesting to the quality of the weld process and weld material certification. Because
these records have been lost, the SPF C and D cannot be certified as an N-stamp system.

Since piping welds for SFP A and B were completed during the same time frame as those for
SFP C and O, and by the same group of welders, it is reasonable to expect similar quality of the
N-5 data packages for both units. Therefore, the N-5 package for Pools A and B were
examined. The N-5 forms were included as part of the N-3 package, which was submitted upon
completion of Unit 1 to the ASME National Board, the enforcement authority having jurisdiction.
The N-3 form listed the components including interconnecting welds and tha data reports for a
facility. The summary N-3 package for Unit 1 was examined by the inspectors..

Subsection NA-8400 identifies the reporting requirements for various components including

valves and pumps, parts and appurtenances, pipe subassemblies, and piping systems. Only the

reporting requiremants for 49 field welds cannot be met. The inspectors randomly selected data

packages for two C and D SFP components: a pump (2B-SB) and a strainer (3-SF-53-5A-2).

The data package for the pump included a Certificate of Compliance, a Manufacturer's Data

Report (NPV-1), material certification, hydrostatic test reports, performance test reports, welding

ticket records, dimensional Inspection records, a cross-sectional drawing, and an as-built

drawing. The data packags for the strainer included an ASME Code data report, a Certificate of 1
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Confarmance, liquid penetrate reports, a product quality control check list, material test reports,
an inspeciion and test report, dimensional inspection records, and sequence fraveler.

Conglusions

The ASME N-3 and N-5 data packages for Unit 1 and the ASME data packages for two SPF C
and D components reviewed by the inspectors wera determined to be complete and satisfactory
and provided an Indication that the licensee documented construction of the SFP in accordance

with ASME requirements.
2.4 Review of Audits of ASME QA Program Implementation

] ction e
The inspectors randomly selected an audit of ASME QA program implementation for review.

Qbservations and Findings

CPA&L corparate audits were conducted of the ASME QA Program Implemented at Shearon
Marris. The inspectors retrieved 3 listing of these audits from the licensee's data base and
noted that eight such audits had been conducted during the period from March 19, 1979 through
February 19, 1982. From these audits, the inspectors randomly selected audit QAA/170-6 for
review. QAA/170-6 was conducted at the Shearon Harris site on September 21-25, 1981. The
inspectors reviewed the audit checklist, the audit report containing the findings and concems,
the memoranda describing the carrective actions for each Identified deficiency, and the QA
closure documentation. The audit repart concluded that the Shearon Harris Construction,
Nuclear Plant Engineering, and QA Program adequately met ASME code requirements except
for eleven findings and sixteen concems. The identified deficiencies were typically associated
with procedural and training requirements and indicative of careful review by the auditors. The
inspectors reviewed the corrective actions and found them reasonable and appropriate, All
corrective actions were implemented and determined to be satisfactory by the licensee'sQuality

Assurance organization within four manths following the audit.

angluﬁgns'

The audit report showed that the licensee's QA program implemented the ASME program and
NRC requirements during construction.

25  Review of Vendor ASME QA Program Implementation

inspection Scope

The inspectors reviewed an audit of a vendor supplying Code equipment for campliance with
ASME requirements,
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Observations and Findings

The inspectors reviewed CP&L corporate audit QAA/702-1, conducted at the fabrication facility
of Southwest Fabricating & Welding Company, In¢., a supplier of piping spool pieces for the four
spent fuel pools at Shearon Harris, The audit was conducted on May 22-23, 1974, in order to
appraise the the manufacturing facility and quality assurance program to adherence to
purchase order requirements, including applicable Articles of Section lli of the ASME Boiler and
Pressure Vassel Code and the requirements of 10 CFR 50, Appendix B, "Quality Assurance for
Nuclear Power Plants.” The audit report cancluded that the vendor's quality system, as defined
in its QA Manual was adequate to meet the intent of the requirements imposed by the purchase
order. The audit report identified six findings requiring comrective action. The inspectors
reviewed the audit checklist and the audit report containing the findings. The inspector also
reviewed the corrective actions taken by the vendor and the QA closure documentation, Based
on this review, the inspectors determinad that the deficiencies were relatively minor and
administrative in nature and that the corrective actions were appropriate. All actions were
determined to be satisfactory by the CP&L Quality Assurance organization within three months
of the audit with exception of an issue related to training and qualification of audit personnel.
This issue was held open pending resolution of a related draft ANSI standard and closed

satisfactorily in Decembaer, 1974,

Conclusions

The vendor audit repart showed that the licensee’s QA program implemented the ASME
program and NRC requirements for performance of vendors during construction.

2,6 Review of QA/QC Related Reports

Inspection Scope

The inspeclars reviewed a random sample of QA/QC related reports to assess the eﬁédiveness
of the site QA/QC program in identifying and resolving problems assaciated with SFP welding
activities.

Observations and Findings

Reports documenting results of QA/QC activities were reviewed by the inspectors to assess the

eifectiveness of the QA/QC program. The reports selected for review covered the period when
welding activities were in progress on the piping from 1979 to 1982, The records reviewed
include Deficiency and Disposition Reports (DDRs), Nonconformance Reports (NCRs), and
QA/QC monitoring and surveillance reports. DDRs for ASME Code components required the
ANl to raview, approve and sign the final disposition as acceptable. The following DDRs, which
are listed in general categories assigned by the inspectors, were reviewed:

Category DDR



12

Arc Strike 869, 877, 895, 845
Stamping 888, 889, 914, 845
Holdpoint 829, 1008
Hydrostatic Test 783, 794

The identified deficiencies were clearly identified on the DDR and dispositian of the deﬁciepcies
were appropriate. Concurrence with the disposition by the ANI and report closure by Quality

Assurance was completed for all DDRs reviewed.

Nonconformances (NCRs) were less significant infractions of the QA program requirements (i.e.,
were less serious than DDRs). The following NCRs were reviewed and listed in general

categories assigned by the inspectors.

Category NCR

Arc Strike WP-206

Stamping W-027, W-096, W-103
Holdpaoint W-207

Welder Requirement WP-111, W-028

Weld Status Report WP-278

Documentation of the nanconforming condition was clear and corractive actions were
appropriate. The.final disposition for each NCR was verified by the responsible QA Specialist.

For completeness of review, the inspectors arbitrarily selected a sample of QA/QC reports which
documented monitoring and surveillance of weld activities. These covered araas which included
material control, welding equipment, weldsr training and qualification, review of WORs for
accuracy and completeness, and compliance with weld procedures, The following QA/QC
activity reports were reviewed and determined to be typical and expected for oversight of
welding activities.

WR6E2, WS79, WP56, W29, WB6, W116, W124, W143, W189, W200, W285, W257,
W322, W361, W365, W402, W429, W434, W456, W461, W462, W469, W4T5, QAS,
QA81, WS80, QA146, QA150, QA169, QA215, QA294, QA359, QA424, QA3E8, QA3TS,
QAS09, QAS48, QASRCB83116, QAS50, QA551, QAS86, QASB7, QAS88, QA703,
QA777, W509, W507, W506, W503, W767, W756, W750, QA16, QA254, QASRC187,
QASRCB22660, QA189, WE30, W560, W554, W544, W519, W518, QA385, W8257,
W225. ¢

Conclusions

Based on review of the above DDRs, NCRs, and reports documenting QC/QA activities, the
inspectors concluded that inspection personne) actively monitored welding activities and
processes for compliance with ASME Code and QA Program requirements. Deficiencies were
accurately reported, corrective actions promptly taken, and appropriately rasolvad. All
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corrective action documents reviewed were in compliance with the licansee's QA program and
NRC requirements.

3. SFP C AND D DESIGN CHANGES

Inspection Scope

The inspectors reviewed the design changes prepared by licensee engineers to complete the C
and D spent fusl pools.

Observations and Findings

\

. The licensee implements design changes in accordance with CP&L procedure EGR-NGGC-

0005, Engineering Service Requests (ESR). This procedure implements the design control
program required by 10 CFR 50, Appendix B. The licensee prepared the following ESRs to

complaete the C and D spent fuel pools:
- ESR 95-00425, Study Effort to Support Fuel Poal in Service Date.
- ESR 99-00218, CCW Tie [n to Heat Exchangers for North Pools

The inspectors reviewed the ESRs. ESR 99-00218 was prepared for connecting the Cand D -
spent fuel poo! heat exchangers to the Unit 1 component cooling water sysitem. During the
inspection, the licensee was in the process of installing piping and pipe supports required for the
tie-in of the CCW system to the SFP C and D heat exchangers. The final tie in will not be
completed unless NRC approval is received for the fuel pool expansion, ESR 85-00425 was
prepared to complete the C and D SFP piping, complete installation of equipment (pump motors,
strainers, etc.), perform system pre-operational and startup testing, and revise existing plant
procedures to incorporate the C and D SFP into the Unit 1 operating plant.

The inspectors reviewed the 10 CFR 50.59 safety evalualion, design inputs, design evaluations,
assumptions, and references, design verification documentation, and installation drawings and
instructions. Tha inspectors noted that the details for commissioning of the existing equipment
were incomplete, The licensee initiated ESR 99-00416 to control the commissioning process.
This is discussed in the Section below, The requirements and procedures for preoperational .
and startup testing were also incompleta. Discussions with licensee engineers disclosed that
these procedures will be developed following those used for startup of Unit 1 (SFP A and B).
The 10 CFR 50.59 evaluation concluded that this project involved an unreviewed safety
question which required NRC approvat prior to completion and startup.

Conclusions

The ESRs were technically adequate and generally met regulatory requirements.

4,- EQUIPMENT COMMISSIONING
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Ingpection Scoé

The inspectors examined the ficensee's maintenance and lay-up actions for the installed Fuel
Pool “C" and *D° piping and equipment. In addition, plans for additional activities to ensure that

equipment will meet all applicable requirements and be capable of performing its intended
function were reviewed. _

Observations and Findings

A significant portion of the Fuel Pool Cooling System and Component Cooling Water System
piping and components for Fuel Pools "C* and *D" were installed during original construction in
the late 1970s and early 1980s. As documented in section 26.5.0 of Engineering Service
Request (ESR) Design Specification 95-00425, Revision 0, the equipment was never
incorporated into'the operating unit and has not been formally maintained under controlled
storage since that time. The equipment was procured and installed to applicable quality
assurance requirements. However, since the installed equipment has been stored in-place
withaut a formal storage and lay-up program, the licensee plans to implement an equipment
commissianing or dedication process ta ensure that the equipment will meet the applicable
requirements and is capable of performing its intended function in the completed design. In
accordance with ESR 95-00425, which had not been approved and issued at the time of the
ingpaction, a Matrix of Commissioning Requirements is to be developed, which will defina the
requirements, Including any additional inspections and testing, for each component. At the time
of the inspection, a preliminary matrix had been developed as part of ESR 95-00425 and ESR
93-00416 had been initiated to further detail and manage the commissioning process. Although
plans and soma of the details for the process were included in ESR 35-00425, most of the
details for each individual component were still being developed to be included in ESR 99-
00416. Based on discussions with responsible licensee persannel and review of ESR 95-
00425, the commissioning process will consist of the following activities:

cope Dev en

To develop the scope for the commissioning process, a field walkdown of the installed
equipment (mechanical, civil, instrumentation and control, and electrical) will be
perfarmed to compare the installad equipment with the completed madification design
and each item in scope will be identified and individually dispositioned as part of ESR 99-

004186,
Document Review

Quality documentation will be retrieved and reviewed to ensure that required quality
assurance information is available, complete and acceptable. The verified records will
include original procurement and field installation records. The equipment installation
records will be compared with fisld conditions to ensure that the installation as accepted
has not been altered. If records are missing or deficlent, an assessment will be
performed to determine what can be accapted by virtue of retest or re-inspection, or by
use of alftamate methods of verification,
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Te ax;d- cceptance Criteria

The Equipment Commissioning Matrix will specify additional activities needed to ensure

the required level of quality assurance bacause of the lack of for(na)l storage and lay-up
program since original equipment installation. These activities will include:

Field verification of equipment identification against procurementsdocumentatio'n
with establishment of traceability to Code Data Reports for code related

equipment.

Physical inspecﬁbﬁs and testing as required to verify that lack of contro}led
storage canditions and regular maintenance has not caused any condition

(corrosion, aging, etc.) adverss to quality.

Physical inspections and considerations necessary to ensure that plant activities
since construction have not resulted in any conditions adverse to quality
(scavenging of parts, introduction of foreign material, damage from personnel and
equipment traffic, ete.).

Although the equipment commissioning details for individual equipment had not been
finalized, some work had already been accomplished. The inspectors reviewed the
following work requests (WRs) that had been issued:

WR 98-AGAR1 - Disassemble and Inspect Valve 1CC-512

WR 98-AFJA1 - Inspect Train A Spent Fuel Cooling Meat Exchanger

WR 98-AFJE1 - Inspect Train B Spent Fuel Cooling Heat Exchanger

WR 98-AFJF1- Disassemble and Inspect Train A Spent Fuel Cooling System
Strainer

WR 98-AFJH1. Disassemble and inspect Train B Spent Fuel Cooling System
Strainer ]

WR 98-AFlY1- Disassemble and Inspact Spent Fuel Pool Cooling Pump 2A
WR 98-AFIZ1- Disassemble and Inspect Spent Fue] Pool Cooling Pump 2B

Disassembly and Inspection had bsen completed for WRs 98-AGAR1, 98-AFJA1, 98-
AFJE1, 88-AFJH1. The other 3 WRs had not yet been worked. For inspection of the
Heat Exchangers, the WRs only covered removing the end covers and inspecting the
tubs side of the Heat Exchangers. The WRs indicated that a nitrogen purge had been
maintained on the shell side of the heat exchangers. However, further investigation
revealed that the use of the nitrogen purge had not'been implemented until late 1891. In
May of 1988, WRs 88-AMYH1 (Train A) and 88-AMYI1 (Train B) wera issued tc provide
a nitrogen purge on the shell side of the Heat Exchangers. The WRs documented that
the shell side of the Heat Exchangers had been apen to the Fuel Building atmosphere,
There was no indication how long the heat exchangers had been open. The 1988 WRs
installing the purge were not worked until December 1891, Also, additional WRs
documented a number of problems with low nitrogen purge on Train B Heat Exchanger
in 1983. Based on the documented history of lack of control of the atmosphere on the
shell side of the Heat Exchangers, the Inspectars questioned whether additional
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evaluations of the Heat Exchangers were needed. In response, the licensee indicated
that further evaluations of thé shell side of the Heat Exchangers will be performed as part
of the commissioning process under ESR 98-00416.

The inspectors walked down and cbserved the general condition of the installed piping
and equipment. Even though the equipment had not been maintained under a formal
program, the equipment and piping appeared to be well preserved. The inspectors also
examined spent fuel poal cacling pump motors “A* and “B", which have been stored and
maintained in the warehouse since procurement at the time of construction. These were
found to be in good condition with the motor space heaters energized. Evidence of
control of storage of the pumps, including records of periodic pump shaft rotation,
maintenancs of heat an motors, and megger testing, were reviewed., Preventative
maintenance of these paramsters had been maintained in accordance with licensee
Material Evaluation Procedure ME 000261.03.

The inspectors inspected three welds, weld numbers 2-CC-3-FW-207, 2-CC-3-FW-208,
and 2-CC-3-FW-209 for misalignment and concluded that there was no noticeable

misalignmeqt.

The inspectors reviewed the re-inspection records for installed welds and piping as
discussed below.

Based on the above reviews, the inspectars concluded that the planned equipment -
commissioning process should ensure that existing equipment will meet requirements and will
perform its design function, However, since the details of tests and inspections to be performed
for individual equipment items had not been completed, Inspector Followup item (IF1) S0~400/99-
12-01, Review of Final Equipment Commissioning Details, was opened to track further
ingpection after more details are availabla. .

Conclusions

Although details of the commissioning inspections had not been finalized for each individual
piece of equipment, a detailed plan had been drafted and if properly implemented should ensure
that existing equipment meets requirements and will perform its intended function. An IFl was
opened to track further inspection of the squipment commissioning process after more details of
the tests and inspections to be performed for individual equipment items are available. The
equipment commissioning WRs reviewed were considered appropriate to ensure that equipment
is acceptable to place in service, Based on the documented history of lack of control of the
atmosphere on the shell side of the Spent Fuel Pool Cooling Heat Exchangers, the inspectors
concluded that additional evaluations of the heat exchangers were needed.

5. ALTERNATE INSPECTION PROGRAM

5.1 Raview of Weld Records
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Inspection Scopa

The inspectors reviewed the Spent Fuel Cooling System and Component Coaling S&stem weld
and weld inspection records as detailed be_!ow.

Observations and Conclusions

The licensee re-inspected all existing accessible Fusl Pool “C* and “D” Spent Fuel Pool Cooling
System (SFPCS) and supporting Component Cooling Water System (CCWS) pipe and pips
attachment field welds. The welds were visually (VT) and liquid penetrant (PT) inspected. In
addition, vibro-tooled welder symbol identifications were taken from each weld surfaca and
welder qualification verified by review of records. The re-inspections and the welder symbols *
were documented on new Weld Data Reports (WDRs). The inspectors reviewed the new
WORs, the NDE qualification records for the current re-inspections and ths original construction
welder qualification records for these welds. All records were retrievable and found to be in

order,

In addition to review of the re-inspection records for the accessible welds, records consisting of
WDRs, welder qualification records, weld QC inspector records, NDE examiner qualification
records, welding procedure specifications (WP8s), and procedure qualification records (PQRS)
were reviewed for the below listed Unit 1 SFPCS plping welds, These Unit 1 (SFP A and B)
welds were constructed using the same welding QC program at approximately the some time
period as that used for the cooling system piping welds for Fuel Pools *C* and “D".

F1-236-1-SF-10-FW-60
F1-236-1-SF-2-FW-9
F1-236-1-SF-10-FW-58
F1-236-1-SF-2.-FW-8
F1-236-1-SF-10-FW-59
F1-236-1-SF-2-FW-6
F1-236-1-SF-2-FW-7

These original Unit 1 (SFP A and B) construction records were retrievable, legible, and
complete. The recards provided objective evidence that a detailed welding quality control
program was in place and followed during original construction.

Conclusjons

All rgcords reviewed were retrievable and in order. The original Unit 1 construction records
provided gooc! assurance that the SFP C and D welding was accomplished and documented in
accordance with the approved welding quality assurance program in effact at that time.

52  Welding Material

Inspection Scope
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The inspectars reviewed the welding procedurs spebiﬁcatfoné and the records for the filler metal
(materials) used for welding thea SFPCS and CCWS piping. .

Observations and Findings

SFP A & B Filler Metal

The inspectors randomly selected embedded SFPCS welds from isometrics drawings, 1-SF-2
and 1-SF-10 from SFP A and B for review. The WDRs for these welds were reviewed by the
inspectors. From the WDRS, the inspectors randomly selected the certified material test reports
(CMTRs) for filler and insert metals and reviewed the chemical test records. Based on the
records reviewed, the inspectors concluded that the materials used far the embedded welds
were type 308 filler metal, type 308 consumable inserts, and type 304 base material (piping

materials).

The inspectors reviewed Weld Procedure Specification (WPS)1BA3 for the material used for
welding the pipes in the component cooling water system. The WPS listed the pipe material as
P-1, Grade 1 (Appendix D to Section X! of the ASME Code) and weld filler matals as E70S-6
and E7018. For procedurs qualification, WPS 1BA3 referenced Procedure Qualification Report
(PQR) 15. The inspectors reviewed PQR 15 and CMTRs of the material used for the

qualifications.

Product Check Chemistties

The inspectars compared the chemistries from CMTRs with the stainless steel product check
chemistries submitted.to NRC in a letter dated April 30, 1988, Subject: Response to NRC
Request for Additional Infermation Regarding The Altemative Plan for SFPCS Piping, and the
chemical analyses from PQR 15 that were used for qualifying the carbon stes! weld procedure
specification 18A3 with product check chemistries submitted to NRC in a letter dated June 14,
1998. The comparisons showed carbon analyses for the product checked consistently above
the filler metal values for SFP A & B and values recorded in the PQR, The inspettors
questioned the licensee regarding possible carbon contamination with the praduct check

chemistries.

In search of the contamination, the inspectors examined the sampled surface on weld 2-CC-3-.
208. The sample had been removed from the center of the weld crown. The weld and
surrounding pipe were clean and free of foreign matter. Next, the inspectors reviewed the
technique used for sampling. The sampling technique is in Appendix A to Procedure NW-16,
Revision 1, "ldentification of Base Metals for Welding Applications,” dated January 6, 1858. The
sampling technique uses a rotary carbide deburring tool which removes material with a grinding
action, Licensee engineers suspected that ths debumring tool was a possible source of the
carbon contamination. The licensee made test samples by taking known material and seeding it
with metal flakes broken from the teeth of the deburring tool. The tests showed that for samples
seeded with 5 and 10 weight percent from the deburring tool, the carbon analyses increased by ,
.03 and .08 weigh percent, respectively. The tesis showed that the carbide deburring tool was a
possible source of carbon contamination.
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Alloy Comparater

During the inspection, the inspectors witnessed a demonstration of the test method used to

develop the acceptanca criteria for the test data submifted to NRC in the April 30, 18983 [etter.

For the testing, the licensee utilized the Metorex X-Met 880 electronic unit, CP&L Cantrel No.

MLCE-132 which was operated by CP&L's plant metallurgist. Tha inspectors reviewed the

. following: Operating Instruction Manual 3881 432-4VE; and operating procedure: MCP-NGGC-
0101, Ravision 1, Test Method 4, dated March 26, 1999. For developing an acceptance crileria,
the metallurgist setup the X-Met using the same calibration and reference standards that were
used for the previous testing, For calibration, pure standards for Fe, Cr, Ni, Cy, Mo, and a

“backscatter sample were run and slored in the X-Met. For reference alloys, stainless steel
standards for type 304, 309, 310, 316, and NIST C11543 were run and stored in the X-Met

reference library.

For the development of the acceptance criteria, 12 different standards were used. Each
standard was run 10 times producing an averaga set of chemical values. In the comparison
mode, the X-Met compared each test against the standards stored in the reference library. If the
test matched or was close to @ match with a reference standard, the X-Met displayed the
refarence standard followed by the term: good, possible, ar good/possible. if a test did not come
close to any reference standard, the X-Met displayed “no good match." The reference
standards, test standards, type of match displayed for that standard, and the Cr, Ni, Me, Mn, and
Cu from the certified analysis reperts for the standards are shown in Table 1 in the Appendix.
The data showed that the X-Mst comparison moda can discriminate stainless steel types and
chemical extremes within a stainless steel type. Based on the testing performed on the
accessible field welds and Table 1, the licensee's metallurgist tentatively established the
acceptancs criteria for fleld welds as two test displays showing a good or possible match and no
test displays showing no good match.

Conglusions

The SFPCS piping and CCW piping was welded using the correct materials. The X-Met and
chemical analysis provided identification of stainless steel and carbon steel materials.

53  Water Quality
Inspection scope

The inspectors reviewed the C & D SFP pipe welds exposed internally to hydrostatic pressure
test water and/or the spent fuel pool water.

Observations and Findings

The inspectors reviewed drawings and hydrostatic test records to identify the C & D SFP welds
that were exposed intemally to hydrostatic pressure test water or spent fuel poo! water, to
- determine the length of time that these welds were exposed to that water. Of the 52 welds
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identified in CP&L's letter dated April 30, 1988, pipe welds 2-8F-1-FW-3, 2-SF-1-FW-6, and 2-
SF-36-FW-448 were replaced by new welds, and 12 are hanger-to-pi_pe wg!ds. Of the
remaining 37 pipe welds with missing documentation, the inspectors identified 15 welds
exposed to hydrostatic test water, 22 welds exposed to the fuel pool liner leak test water, and
the same 22 welds exposed to the current fuel pool water conditions.

Hydrostatic test water quality was specified In CP&L Procedure WP-115, Revision 0,
“Hydrostatic Testing of Buried or Embedded Pressure Piping,” dated September 19, 1879, WP-
115 specified that potable or lake water was to be used for hydrostatic testing. After testing, the
procedure required that the pipes must be drained. However, the procedure did not specify a
time limit for draining of the pipingd/system. The inspectors wers unable to determine from
documentation when the piping was drained. Howsver, logic dictates that the pipes were
drained before the licensee parformed the fuel pool liner leak testing (hydrastatic test).

Hydrostatic test water quality for fuel pool liners was identified in CP&L Procedure TP-57,
"Hydrostatic Test of Fuel Pool Liners," dated May 17, 1983. TP-57 required that that the fuel
pool be leak tested for a 24 hour pericd using unchlorinated site water, The procedure defined
unchlorinated water as site water with a chloride content not exceeding 100 parts per million
(ppm). After the test, the procedure required that the test water was pumped out of the SFP
and that the paol was rinsed with demineralized or distilled water. Attachment A to TP-57 for
SFP D showed that the pool was filled June 11, 1985 with water containing less than 1 ppm
chlorides and that the rinse was completed on November 1, 1985. For SFP C, the records
showed thal the pool was filled May 7, 1985 with water containing less than 1.5 ppm chiorides
and that the rinse was completed on November 4, 1985.

Discussions with licensee engineers disclosed that SFPs C & D were filled with SFP quality
water around 1988 and have been full ever since. The gates between SPF A and B and C and
D were opened at various times which rasulted in the water mixing between the pools. During
April 1989, the licensee obtained water samples from the Jow points in seven of eight pipe lines
connected to SFP C & D. These samples were analyzed for impurilies. The results are
tabulated in Table 2 in the Appendix. The inspectors compared tha sample resuits to the
administrative limits for A & B SFP and data for a primary system cold shut down that is
published in NUREG CR-5116, Survey of PWR Water Chemistry, February 1989. Based on the
data reviewed, the water quality in SFP C & D was similar to the water quality in SFP A and B,

The pipe welds exposed to the potentially poorest water quality were the embedded welds. If

_corrosion or fouling were to occur, they wauld occur in the embedded welds first. The presence
of corrosion or fouling would be visible from the interior of the piping. The visual inspection of
the embedded welds performed by the licensee to examine the interior of the embedded piping
is discussed below.

Conclusions

The pipe welds exposed to the potentially poorest water quality were the 15 embedded welds.
The pipe walds remaining were exposed to treated water with very low impurities and simllar to
the water quality in SFP A and B. [f corrosion or fouling were present in the SFP Cand D
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-

piping, they would occur in the embedded welds first becausa of the typa of water the
embedded piping was exposed to.

54 Review of the Procedure for Remote Visual Inspectlon of Welds and Piping

Inspection Scope

The procadure used for remote visual inspection of embedded welds was examined for
compliance with the CP&L Quality Assurance Program and NRC requirements.
\ 1

Observations and Findings

The inspectors reviewed Temporary Procedure SPP-0312T, Temparary Procedure For Remote
Visual Examination of Interior Welds and Surfaces of Embedded Unit 2 Spent Fuel Pool Cooling
.Piping for C and D Pools. The procedure provided Instructions for performing remote visual
examinations of interior welds and surfaces of embedded piping for the SFP C and D piping.
The results of these examinations were used to determine whether the weld quality and interior
surface conditions:meet the acceptance criteria established in Paragraph 6.0 of the procedure.
The acceptance criteria spacified that welds were to be free of the following defects: cracks, lack
of fusion, lack of penetration, oxidation (“sugaring”), undercut greater than 1/32 inch,
reinforcement ("push through®) exceeding 1/18 inch, concavity ("suck back") exceeding 1/32 -
inch, porosity greater than 1/16 inch, orinclusions. Any recardable indications of these defects
wera recorded on- Attachment 1 of the procedure. Other indications such as arc strikes, foreign
material, mishandling, pipe mismatch, pitting and microbiclogically induced corrosion were also
recorded on the attachment and were:-required to be evaluated by licensee engineers.

In addition to reviewing SPP-0312T, the following referenced documents were examined by the
inspectors with respect to applicable requirements: (1) ASME Section lll, 1974, Subsection ND-
4424, Surfaces of Welds; NDEP-0606, Rav. 4, Remota Visual Examination; NDEP-601,Rev. 13,
VT Visual Examination of Piping System and Component Welds at Nuclear Power Plants; and
NDEP-A, Rev. 13, Nuclear NDE Procedures and Personnel Processes.

Both Revision 0 (approved 5/17/99) and Revision 1 (approved 8/9/98) of procedure SPP-0312T
were reviewed. Revision 1 contained no change in the technical content or scope of work, but.
was made to reflect a new vendor and contract numbar. Based on revisw of the procedure and
applicable references, the inspectors determined that the procedure prescribed prerequisites,
precautions and limitations, and detail on special tools and equipment to adequately control the
scope of the visual inspection activities. Technical, process-related, and administrative
references were adequate and complete. The acceptance criteria were appropriately detailed
such that conclusions as te the weld quality and interior surface conditions could be made by
qualified inspection personnel. The remote inspection procedure was reviewed for adequacy
prior to its use by a licensee NDE Level lll Inspector, The licensee's Level lif NDE inspector was
interviewed by the inspectors, The Level Il certification records and training for this individual
ware also reviewed.
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Conclusions

The pracedure which specified the method for visual inspection of the smbedded welds provided
detailed instructions and acceptancs criteria for inspecting and evaluating the embedded welds.
The pracadure complied with the licensee's QA program and NRC requirements.

5.5 Remotse Visual Examination

Inspection Scope )

The inspectors reviewed the videotape that recorded the remote visual examination and the
analysis of the remote visual axamination of embedded welds. The review included piping and
other welds captured on videotape. The inspectors also reviewed the licensee's evaluations of
the welds documented on Attachment 1 to SPP-0312T.

Obsarvation and Findings

The licenses performed a ramote snhanced visual examination of 15 embedded field welds from
inside the stainless steel SFP C and D piping. Prior to performance of the remote video
examinations of the embedded piping, three Level Il NDE personnel were trained in the use of .
pracedure SPP-0312T. These individuals demonstrated their proficiency with the use of this
procedure to the ANl and the Level il NDE inspector, Altestations to the satisfactary completion
of these activities were reviewed by the inspectors and determined to be satisfactory.

The vigual examination was perfermed by sending a mohile video camera with focusing and
magnifying capabilities through the piping to examine each embedded field weld. The video
camera sent images of the weld to a television monitor and video recorder. The images on the
monitor were viewed by the licensee’s Level Il qualified remote visual inspectors. The Level lI's
observations were documented on Attachment 1 to SPP-0312T, "Remote Visual Examination
Data Sheets,” Attachment 1 contained a check list for recordable condition of the weld. These
recordable conditions are described in the acceptance criteria of SPP-0312T, Weld

acceptability was determined by the qualified Level )] visual examiner in accordance with the
acceptance criteria specified in procedure SPP-0312T and approved by a qualified Level lIl NDE
inspector and the ANI.

The inspectars reviewed eight videotapes recorded during the remote visual inspection and the
completed SPP-0312T Attachment 1 for sach embedded field weld. The vidaotapes reviewed
were as follows: weld 2.SF-8-FW-65 prior to cleaning; the in-process cleaning of 2-SF-144-FW-
§16; and the 15 embedded field welds after cleaning. The videotapes also captured images of
accessible welds 2-SF-150-412 and 2-SF-148-FW-382.

In the videotape mads prior ta cleaning, the inspectors observed laced material particles inside
the plpes and on the field welds. These particles looked like a dusting of snow flakes. They
wers flat, very thin, Interconnected, and conformed to the contour of the pipes, pipe seams, and
field welds. The inspectors viewed the videotape showing remaval of the particles from welds 2-
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SF-1 44-FW—5“1 é. The particles were removed with a pressurized water flow directed towgrd the
pipes, interior surfaces. When the particles were hit by the water stream, they were readily
dispersed. After dispersing, the particles appeared to be suspended in the water. ‘

Based on the videotapes of the cleaned field welds, the inspectors concurred with the
observations of the licensee's NDE inspectors recorded on the Attachment 1 to SPP-0321T for
each weld. Tha inspsclors cbserved the images of vendor fabricated welds, pipe seam welds,
and the piping Itself as the video camera traveled to the different embedded field weld locations.
These images showed no misalignment, unusual protrusions, blockages, or indentations in the
pipe walls, pipe seams, vendor fabricated welds, and tha two accessible field welds examined.
In the videotapes made of the cleaned welds, the Inspectors identifled conditions in three welds
that requira further evaluations. These conditions were: (1) an insert segment with the letters
308L still visible an weld 2-SF-144-FW-516; (2) brown spots that were out of focus with the
surface of the pipe on weld 2-SF-144-FW-517, and (3) heavy stains, oxides, and deposits on
weld 2-SF-159-FW-519, Although not part of the weld inspection, the inspectors also observed
and requested an evaluation of a condition adjacant to the longitudinal seam in the pipe just
beyond weld 2-SF-144-FW-515, The condition appears to be a fine saw tooth line located
parallel to the pipe seam and about half the seam thickness away. The length of the line was
not detemmined. The licensee stated that they were evaluating these conditions which were
identified on the SPP-0312T, Attachment 1. '

The inspectors reviewed and found salisfactory work requests associated with preparation for .
ramote video inspection, and the system closure following completion of the visual inspection. -
These were WR/JO 93-ADUN2, ADUP1, AEHH2, and AFEY1. Results of the visual
examinations were recorded on a data sheet, marked as a QA Record, which was included in
SSP-0312T as Attachment 1. The data sheet was reviewed by the inspectors and determined
to provide adaguate detail of the examination to determine whether ths acceptancs criteria had
been met and to record any recordable conditions noted by the licensee's NDE inspector.
Completed data sheets documenting examination of 15 interior welds and piping surfaces were
examined and determined to contain sufficient detail ag'to the results of the inspection. The
signature of the NDE Leve! |l examiner on Attachment 1 was determined to be one of the three
personne! who were trained and qualified in the use of this procedure.

The recordable conditions documeanted on the data sheet are required to be reviewed and
approved by licensee engineers and subsequently be approved by an ANI. The licensee
initiated ESR 89-00266 to evaluate the recordable conditions. The evaluations were being
performed by an independent engineering consultant. At the time of the inspection, evaluation
of the recordable conditions had not been completed.

The inspectors reviewed and discussed the videotape examination of weld 2-SF-144-FW-516
with a CP&L welding supervisor that worked as a welding engineer during the construction of
the SFP. The videolape showed the section of a consumahle Insert in the weld with the
lettering 30BL still visible on the consumable insert, The welding supervisor stated that the type
of consumable insert for this application is shaped like the cross section of an Inverted
mushraom. The stem of the insert forms tha base of the joint between the pipes. The jointis
hand welded using a gas shieldad tungsten arc welding process. The process should consume
the insert and adjacent pipe during the first weld pass. The supervisor stated that insufficient
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heat input may.fdse the insert (mushroom) head to the weld puddie instead of melting the insert
completely. After the first pass, subsequent passes were made with filler metal to form weld .
fayers. The supervisor estimated that 5 layers of filler metal were necessary to weld 3/8-inch

thick piping.

The inspectors requested that the licensee provide chemical analysis on the particulate that .
were dispersed during the pipe/weld cleaning process. This particulate appeared reddish brown
in color, is easily disturbed, and is believed by the licensee to be the source of the pipe stain,
The inspectors questioned the ANI regarding the particulate. The ANI stated that there he
observed abundant amounts of reddish brown color on the video equipment, piping Interior, and
at the video equipment entry point during the inspection. The licensee radiologically analyzed
by chemical elements the particulate in 1930 and again in 1896. They provided the analyses to
the inspectars for review, The parliculate is radioactive with the most abundant element by two
orders of magnitude being iron, followed by one order of magnitude cobalt, and zero arder of

magnitude nickel, .

co sions

The condition of the embedded welds and associated piping inside the C and D SFP piping are
free of abnormal obstructions and dsposits. However, the inspectars identified four conditions
requiting further evaluations, The licensee Is in the process of evaluating the data shown on
SSP-312T. Attachment 1 that include these four conditions.

56 QA Programs for Speclal Inspections Assoclated with the Alternate Inspection
Program

ns ion Scope

The inspectors reviewed the alternate inspection activities for compliance with quality assurance
requirements. . '

Observations and Findings

Ongoing activities associated with the altemate inspection program for resolution of issuas
concerning activation of Pools *C* and “D" were reviewed. These activities include remote
inspaction of the inner surfaces and field welds for embedded piping, determination of water
chemistry during the period of layup, and examination of weld material taken from accessible

field welds. ) .

Oversight and examination of the embedded piping was performed by qualified NDE Level i
examiners, who demanstrated proficiency in the use of the procedure used for the inspection
(SPP-0312T) to the satisfaction of a NDE Level Il examiner. The demonstration was witnessad
aqd an Authorized Nuclear Inspector concurred with the demonstration of this proficiency.

V\.Iater' chemistry analysis was performad by t.he CPA&L chemistry organization, in accordance
with site and corporate quality assurance program requirements. Material analysis of the weld
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sémples was éérformed by NSL Analytic Services, identified on the CP&L Approved Supplier
List with Supplier Control No. 16; manual dated 6/30/98; reviewed by CP&L 11/4/99, The
supplier was audited for compliance under the CP&L Commercial Grade Survey program on

February 1-2, 1999.

Conclusions

Activities associated with special inspections related to activation of fuel pools C and D were
performed in compliance with applicable quality assurance requirements. .

1 )
6. AUTHORIZED NUCLEAR INSPECTOR

Inspection Scope

The inspectors interviewed the autherized nuclear inspector (ANI) to determine the involvement
of the ANI with the WDR, hydrostatic tests, and remote visual examinations.

Observations and Findings

The inspectors interviswed the recently retired ANI (July 1, 1988) and current ANL. The retired
AN! was invalved in plant construction and reviewed WDRs during plant construction. The
verification was performed in two stages, The first stage was the verification of field weld
fabrication at randomly selected predetarmined hold points and ASME Coda required inspection
points. When satisfied that ASME requirements were met, the AN| initialed the associated line
entry on the WOR. The second stage was verification of the entire WOR. When satisfied that all
the necessary entries for the specified field weld were complete, the ANI signed off the WDR.

When questioned by the Inspectors regarding the significance of the ANI signature on the
hydrostatic test document, both ANIs stated that the signature meant that the hydrostatic test
satisfied ASME Coda requirements, and the signature on the hydrostatic test was independent
of any ANI signatures on the WDRs.

The ANIs were questioned regarding the extent of their involvement with the remote visual
examinations of the 15 embedded welds in the C & D SFPs. They stated they both observed .
the equipment demonstration and qualifications of the remote visual examiners. For the
equipment demonstration, a video camera was mounted on a transporting device that moved
through a mockup of the SFP piping. The mockup contained flaws similar to those described in
the acceptance criteria of Procedure SSP-0312T. In the mockup demonstration, the video
camera transmitted images to a television monitor as it was moved. By viewing the monitor, the
licensee's remote visual examiner directed the equipment operator to the areas of interest.
These images were analyzed by the examiner. The examiner had to determine if the images of
Interest were a flaw, the typs of flaw, and the acceptability of the flaw. The successful detection
of flaws in the mockup demonstrated the equnpment and remote visual examiner's skills. Upon a
successful demonstration, the remote visual examiner qualification was certified by the licensee
and verified by the ANIl. On June 30, 1998, both ANIs signed off on the qualifications of tha

thres remote visual examiners.
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The inspectors questioned the current ANI regarding his involvement with the reinspection of the
accessible welds and remote video examination of the embedded welds. The AN| stated that he
observed the relnspection of accessible welds, 2-SF-36-FW-450 and 2-SF-38-FW-451, and that
he observed the remote video inspections of at least two of the embedded welds. The actual
axaminations of the other embedded welds wera less extensively viewed. At the time of the
inspection, the ANI was In the process of reviewing the videotapes and verifying the data
recorded on the remote visual examination data sheets. :

Conclusions

The ANIs performed an indepen'Jent verification of ASME Code requirements on the WDR and
hydrostatic test documentation. Thae verification is part of their duties that are required by the
1974 Edition (and later) of ANSI/ASME Code N626.0, *Qualifications and Duties for Authorized
Nuclear Inspection,” and the referenced edition and addenda of Section lll of the ASME Code.
The ANIs were actively involved with the demonstration of the remote visual examination
equipment and the qualification of the personnel. The current AN| was actively involved with
examination and videotaping of the embedded welds

7. NRC INSPECTIONS DURING THE CONSTRUCTION PHASE

The inspectors reviewed NRC Inspection Reporls which documented inspection of construction
activities by NRC Region | Inspectors between 1978 and 1983. This was the period when the
A, B, C, and D spent fuel pools were under construction, The inspection reports document more
than 50 separate inspections for this period for items related to the welding program and/or
piping installation. The majority of these inspections were performed by eight Reglon [l Welding
Specialist inspectors. Several violations dealing with tha general subject of welding were
identified in these reports, Most of thesa violations were relatively minor (Severity Level V and
Vi) and would not be cited under the current NRC reactor inspection program. These violations
would typically be resolved through the licensee's comrective action program. The violations
wera typical of what one would expect for oversight of a large construction project and are not
indicative of any pragrammatic weakness in the licensee’s welding pragram.

MANAGEMENT MEETINGS

The Team Leader discussed the progress of the inspection with licensee representatives on a |
daily basis and presented the results to members of licensee management and staff at the
conclusion of the inspection on November 19, 1999, The licensee acknowledged the findings
presented, ”

PARTIAL LIST OF PERSONS CONTACTED

Licensee

D. Alexander, Manager, Regulatory Affalrs
B. Altman, Manager, Major Projects Section
E. Black, Level lll NDE Examinet )
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G. Bravetie, ANI
B. Clark, General Manager, Harris Plant

E. Dayton, AN| (Retired)
J. Eads, Supervisor, Licansing and Regulatory Programs

S. Edwards, SFP Activation Project Manager

G. Kline, Manager, Harris Engineering Support Services
J. Scarola, Vice President, Hams Plant

K. Shaw, Licensing Engineer, Major Projects Section
M. Wallace, Senior Analyst, Licensing

Daniel W. Brinkay IlI, CP&L. Metallurgist

Charlie Griffith, CP&L Welding Supervisor

Other licensee employees contacted included engineering, maintenance and administrative
personnel,

NRC:
R. Hagar, Resident Inspector
K. Landis, Chief, Erigineering Branch, Division of Reactor Safety

INSPECTION PROCEDURE USED

Ti 2515/143, Shearon Harris Spent Fuel Pool (*C" and “D") Expansion

ITEMS OPENED, CLOSED, AND DISCUSSED

Opened

50-400/99-12-01 IFI  Review of Final Equipment
Commissioning Details

Closed
None
Discussed

None




28

APPENDIX 1
TABLES
Tabls 1
X-Met 880 Alloy Analyzer Data for Developing an Acceptance Criteria
Standard Cr Ni Mo Mn Cu Good/Possible | No Overall
o\ Match: Alloy | Good | Rating
o Match

Type 304 18.2 0.17 1148 1019 |7/3:Type304 | «~=~~ Goed

8 8.13
Type 309 226 |13.8 {--- {183 [--- |9/1:Type309 | ---- [ Good,

D 1°
Type310 248 |19.7 [0.16 |1.94 |0.11 |5/5:Type310 | ---- | Good

7 2
Type 318 16.7 [10.0 [2.06 |1.44 |0.11 |NotAnalyzed | «se- | ~---

4 7 .
NIST 193 130 |0.06 |1.44 (044 |10/0:C1154a | ~--- Good
C1154a 1 8 8

Standards Used to Check the Alloy Analyzer

NIST 1267 24,1 --= 1031 --~ |0/0 10 No Match

4 0.29 5 e . ’
NBS 1219 15.6 016 |042 (0.16 [0/0 10 No Match

4 216 |4 2
NBS C1289 | 12.1 082 035 (020 {0/0 10 No Match

2 4.13 5 - \ '
BCS 331 158.2 ~-« 1078 | .-~ |0JO 10 No Match

0] 6.26
NIST 228 079 (237 (038 [0J/0 10 No Match
C1151a 9 7.25 5
NIST 18.7 0.24 1054 |0.22 |0/8: Type304 1 Possible
C1153a 0 8.76 4 6
NIST 17.7 |10.8 | 044 [035 |0.08 |0/4: Type3dod 6 No Match
C1152a 6 8 7 .
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NIST1156 1184 |12 |238 |1.63 |0.46 |0/8: Type316 | 2 Possible
5 8 , g

NISTC1287 1239 |21.1 |046 [1.66 [0.58 [0/8: Type3t0 | 2 Possible
8 6 .

NBS 1230 | 14.8 |24.2 |1.18 {064 |0.14 |0/0 10 No Match
0 0

NBSCi288 |18.5 |29.3 |283 |o0s83 {372 |0/0 10 No Match

) 5 0 \

NBS 1248 |20.1 |30.8 |0.36 |0.91 |049 |0/0 10 No Match

0 0
Tahle 2

Current Water Ass'e;y for C & D SFP Piping Systems, Administrative limils for A & B SFP, and
NUREG CR-5116 Data for Primary Water In Cold Shut Down (ppb = parts per billion)

Identification | F (ppb) Cl (ppb) S04 (ppb) pH
2-SF-75 57 28.5 1027 6.33
2-SF-74 28.3 62,7 682 5.82
2-SF-49 166 48 632 5,60
2.SF-215 11.7 26 321 5.55
2-SF-214 14.2 31.5 430 5.40
2-SF-212 120 70.5 676 6.74
2-SF-213 "13.1 28.2 424 5.33
A&BSFP <150 <150 vnae -
Admin. Limits

4))

Pﬁmaly <150 <15° “ooa ema.
Water(2) Shut

Down

(1) HNP Plant operating manual, Volume 5, Part 3, "SHNPP Environmental and Chemistry
Sampling and Analysls Program,” January 20, 1989.
(2) Shut down values above those Indicated shauld be corrected before reaching full power

operations.

TOTAL P.33
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UNITED STATES 2
ATOMIC ENERGY .COMMISSION [
WASHINGTON, D.C. 20545 :

973-3446

LEC SEEKING PUBLIC COMMENT ON PROPOSED DESIGN CRITERIA
FOR NUCLEAR POWER PLANT CONSERUQ?ION PERMITS

a
3 e
T

' JIE DX O -

The Atomic’'Energy Commission is seeking comment from the
nuclear industry and other interested persons on proposed
general design criteria which have been developed to assist
in the evaluation of applications for nuclear power plant
construction permits.

The proposed criteria have been developed by the AEC
regulatory staff and discussed with the Commission's Advisory
Committee on Reactor Safeguards (ACRS). They represent an
effort to set forth design and performance criteria for
reactor systems, components and structures which have evolved
over the years in licensing of nuclear power plants by the
AEC. As such, they reflect the predominating experience to
date with water reactors but most of them are generally appli-
cable to other reactors as well,

It is recognized that further efforts by the AEC regu-
latory staff and the ACRS will be necessary to fully develop
these criteria, However, the criteria as now proposed are
sufficiently advanced to submit for public comment, Also,
they are intended to give interim guidance to applicants and
reactor equipment manufacturers,

The development and publication of criteria for nuclear
power plants was one of the key recommendations of the special
itegulatory Review Panel which studied ways of streamlining
the Commission's reactor licensing procedures.

In the further development of these.criteria, the AEC
intends to hold discussions with organizations in the nuclear
industry and to issue from time to,time:explanatory informa-
tion on each criterion. Following such;discussions with:
industr{ and receiﬁt of other public comment, the AEC expects
to develop and publish criteria that will*serve as a basis
for evaluation of applications for nuclear power plant con-
struction permits, P 1
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It is recognized that additional criteria may also be
needed, particularly for reactors other than water reactors,
and that there may be instances where one or more of the
presently proposed criteria may not be applicable. Applica-
tion of the criteria to a specific design continues to involve
a considerable amount of engineering judgment.,

These proposed criteria are part of a longer-range Com-
mission program to develop criteria, standards and codes for
nuclear reactors, includin§ identification of codes and
standards that industry will be encouraged to undertake.

The ultimate goal is the evolution of industry codes based
on accumulated knowledge and experience, as has occurred in
various fields of engineering and construction.

[Ty -—_:;m-‘.;'_”.s_" -

R\ A copy of the proposed "General Design Criteria for i

. Nuclear Power Plant Construction Permits" is attached. Com- gi
ments should be sent to the Director of Regulation, U, S, '.;'-
Atomic Energy Commission, Washington, D. C. 20545, by 5

February 15, 1966.

11/22/65
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GENERAL JESIGN CRITERIA FOR NUCLEAR PONER PLANT CONSTRUCTION PERMITS
Attached hereto are general design criterin used by the AEC in judging
whether & proposed nuclcar power facility can bo built and operated without
unduc risk to the health and safety of the public. They rcpresent design
: and performance criteria for reactor systems, components and structurcs
; which have cvolved over the years in licensing of nuclear power plants by
: the AEC. As such they reflect the predominating experience to date with
l wLIer reacTors uut most of them are gencrally applicable to other reactors
|
|

as well,

It should be recognized that additional criteria will be needed for
cvaluation of" a detailed design, particularly for unusual sites and
environmental conditions, and for new and advanced types of reactors.,
Morcover, therc may be instances in which it can be demonstrated that one

q or omore of the criteria need not be fulfilled. It should also be rocognized

‘ that the application of these criteria to a speccific design involves a
considerable amount of cngineering judgment,

An applicant for a construction permit should present a design approach
together with data and analysis sufficient to give assurance that the design
can reasonably be cxpected to fulfill the criteria.

FACILITY

CRITERION 1

Thosc features of reactor facilities which are essential to tho
prevention of accidents or to tho mitigation of their consequences
must be designed, fabricated, and crected to:

(a) Cquality standards that roflect the importance of the
safety function to be performed. It should be

revopiized, in this respect, that design codes commonly
used for nonnuclear applications may ggf be adequate,
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4 (b) Performance standards that will enable the facility to ?f'
5 A
%- withstand, without loss of the capabillty to protect the (I
.0, | :.";rq e, tm 4y

public, the additional forces impoaed by the most severe
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earthquakes, flooding condiciona, winds, ice, and other
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natural phenomena anticipatcd at the proposed site.

CRITERION 2

Lont®

Provisions must be included to limit the extent and the consequences

"
‘

~

of credible chemical reactions that could cause or materially augment the

release of significant amounts of fission products from the facility.:

N peliRIN

CRITERION 3

I el

Protection must be provided against possibilities for damage of the
safeguarding features of the facility by missiles generated through

equipment fajlures inside the containment,

REACTOR

CRITERION &4

The reactor must be designed to accommodate, without fuel failure or
primary system damage, devistions from steady state norm that might be
occasioned by abnormal yet anticipated transient events such as tripping

of the turbine-generator and loss of power to the reactor recirculation
gystem pumps,
CRITERION 5
The reactor must be designed so that power or process variable

oscillations or transients that could cause fuel fajlure or primary system

damage are not possible or can be readtly cupprcssed.
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Clad fuel must be designed to accommodate throughout its design
lifetime all normal and abnormal modes of ant{cipated reactor operation,
including the design overpower condition, without experiencing significant
cladding failures. Unclad or vented fuels must be designed with the
similar objective of providing control over fission products. For unclad
and vented solid fuels,, normal and abnormal modes of anticipated reactor
operation must be achieved without exceeding design release rates of

fission products from the fuel over core lifetime.

CRITERION 7

The maximum reactivity worth of control rods or elements and the rates
with which reactivity can be inserted must be held to valu;s guch that no
single credible mechanical or electrical control system malfunction could

cause a reactivity transient capable of damaéing the primary syateé or

causing significant fuel failure.

CRTTERION 8

Reactivity shutdown capability must be provided to make and hold the
core subcritical from any credible operating condition with any one control

element at its position of highest reactivity,

CRITERION 9

Backup reactivity shutdoun capability must be provided that {s
independent of normal reactivity control provisions. This system must have

the capability to shut down the reactor from any operating condition,
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hich are capable of accom-
modating core decay heat under all an:icipated abnormal and credible
accident conditions, such as isolation from the main condenser and

complete or partial loss of primary coolant from the reactor.

CRITERION 11
Components of the primary coolant and containment systems must be

designed and operated so that no substantial pressure or thermal stress

2

will be imposed on the structural materials unless the temperatures are

R L LTy v 3

well above the nil-ductility temperatures. For ferritic materials of
the coolant envelope and the containment, minimum temperatures are

NDT + 60°F and NDT + 30°F, respectively,

CRITERION 12

Capability for control rod insertion under abnormal conditions must

be ProVidedo .";‘.,"w'"-.}v.;‘:* L LA
rel, . ot

CRITERION 13

The reactor facility must be provided with a control room from
which all actions can be controlled or monitored as necessary to maintain
safe operational status of the plant at all times. 1l control room must
be provided with adequate protection cg pcrmit occupancy under the condi-
tions described in Criterion 17 belo;, a;dﬁ;ich the means to shut down the
plant and maintain it in a safe condicion if auch accident wers to be

-
.

experienced,
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CRITERION 14
Means must be included in the control room to show the relative

reactivity status of the reactor such as poaition indication of mechanical
LN -3-:'- val

rods or concentrations of chemical po:sona.

CRITERION 15
A reliable reactor protection system must be provided to automatically
initiate appropriate action to ptevent safety limits from being exceeded,

5':-~

Capability must be provided for :esttng ‘functional operability of the system

}b,-vn e ls
(-1

and for determining that no component or circuit failure has occurred. For
instruments and control systems in vital areas where the potential ‘conse«
quences of failure require redundancy, the redundant channels must be

independent and must be capable of being tested to determine that they remain

independent. Sufficient redundancy must'pe provided that failure or

removal from service of a single component or channel will not .inhibdit
necessary safety action when required, These criteria should, where.
applicable, be satisfied by the {nstrumentation associated with contilnment
closure and isolation systems, afterheat removal and core cooling systems,
systems to prevent cold-slég accidents, and other vital systems, as well

as the reactor nuclear and process safety system,

CRITERION 16

The vital instrumentation systems of Criterion 15 must be designed
so that no credible combination of circumstances can intefere with the
performance of a safety function when it is needed. In particular, the

effect of influences common to redundant channels which are {ntended to

TR WU






be independent must not negate the oﬁé;;gility of a safety system.
The effects of pross disconncction of.the system, loss of encrpy
(electric power, instrument air), and adverse cnvironnent (hecat
from loss of instrument cooling, cxtreme cold, f'ire, steam, water,
etc,) must causc the system to go into its safest state (fail-safe)
or be dcmonstrably tolerable on some othor hasis,
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CRITERION 17. J _ _:‘;;,.,.;".

The containmcnt structure. including access openings and penétra-
tions, must be dos!gncd and fabricated to accommodate or dissipate
without failure the pressures and temperatures associanted with the
largest credible energy. Toleaso including tho effects of credible
metal-water or other chemical reactions uninhlbited by active quenching
systems., If part of the primary coolnnt systcm is outside the
primary rcactor contalnment, appropriate safeguards must be provided
for that part if nccessary, to protect the health and safety of the
public, in case of an accidental rupturo in that part of the system,
The appropriateness of safoguards such as ‘isolation valves, additional
containment, ctc., will depond on environmental and populntion
conditions surrounding the site.

CRITERION 18

Provisions must bo made for the removal of heat from within the
containment structurs as necessary to maintain the integrity of the
structure under the conditions described in Criterion 17 above. If
enginecred safeguards are needed to prevent containnent vessel
failurc duc to heat released undor such conditions, at least two
independent systems must be provided, preferably of different
principles. Backup equipment (e. g., water and power systems) to
such engincered safeguards must also he redundant.
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Lésts at syitable pressures.

CRITERION 19
The maximum integratisd leakage £rom the containment structure-inder
the conditions described in Criterion 17 above must meet the site exposure

N Y .‘-

criteria set fofth in 10 CFR 100. .The. concainmenc structure wuat bpa

pressure conditions after completion 1nd.instar1ation of all penetrations,

. RRERE . st W o,
and the leakage ratc measuxed over a.hhiga % Pﬁé‘od to verify its cona
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f::ggnce with required performance. The piant must be designed for later

s
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CRITERION 20

All concainmen: structure penetrationstgrbject to failure such as
resilient seals ang expansion bellous mu;t bchgesigned '#nd constructed
so that leak- tightncss can be demonatrated at design pressure at any
time throughout oncrating lite of the reac:orﬂﬁ

CRITERION 21

Sufficient normal and emsrgency scurcetéff elccti!ca! ‘pover must
"\wl r Sep < ¥ . «
be provided to assure a capability for promp: ahutdcwh and’ cortinued
maintenance of the reactor facility in a cate condltion under all

credible circumstances,

CRITERION 22

Valves and their associated apparatus that:are esserntial to the
containment function must be redundant and 80 arranged that no credible
combination of circumstances can interfers with their necessary function-

ing, Such redundant, valves and associated apparatus must be‘independent
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Redundant valves and auxiliaries must be independent.
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closure valves must be actuated by inetrumentation, control circuits SIS -
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and energy sources which satisfy Criterion 15 and 16 above.

CRITERION 23

In determining the suitability of a facility for a proposed site the
acceptance of the inherent and engineered safety afforded by the systems,

materials and components, and the associated engineered eafeguarda built

\,I='

into the facility, will depend on their demonetrated performance capability
», AL S .\»,-.
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and reliability and the extent to which; thd«operahility of such systems, -
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during the life of the plant. O
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2"% necessary to prevent ‘the accidental releass of radioaetivity in amounts

CRITERION 24
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ST o
All fuel storage and waete handling 8 etems must be contained
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vhich tould affect the health and safety of the public.

CRITERION 25 "

The fuel handling and storage Eecllities muet be designed to prevent
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sriticality and to maintain adequate shielding and cooling for spent fuel

uvader all anticipated normal and abnormsal conditions, and credible accident

conditions, Varieblee upon which health and eafety of the public depend
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1imitations upon the geleasc ‘of operatigg;%@{td oactive eftluenta to the
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of gaseous, liquid, or solid eftluehts,

CRITERION 27
lhﬁ ¥
The plant must be provided with systems capable of monitoring the

release of radioactivity under aceident conditions.
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