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OVERVIEW REPORT
OF THE
WNP-2 QUALITY VERIFICATION PROGRAM

3 WASHINGTON PUBLIC POWER SUPPLY SYSTEM
DOCKET NO. 50-397

SEPTEMBER 1, 1983

SECTION 1.0
INTRODUCTION

This section identifies the overall purpose and scope of the Supply System
Quality Verification Program (QVP); how, when and by whom it was initiated and
implemented; and how it is reported. It also provides a guide through the
sixty-six reports developed during the course of the program.

1.1 Purpose and Scope -

The purpose of the QVP is to verify the adequacy of safety-related con-
struction work completed in the WNP-2 plant prior to July, 1980. This is
achieved by a combination of hardware reinspection and documentation re-:
view for a significant sample of both construction activities performed
on site and fabrication activities performed off site.

The scope of the QVP is all Quality Class I (QC I) and Quality Class 1I
Seismic Category I (QC II SC I) work performed prior to July, 1980, the
time of WNP-2 Stop Work Order No. 009 (SWO #9). This work is all that
could be considered to be safety related, and was performed by seventy-
one site construction contractors or prepurchase vendors. Each one of
these is addressed by the QVP.

l.2w Implementation

The. QWP was administered by the Supply System and was reviewed by the

Supply System Project and Corporate Quality Assurance (QA) departments,
the NRC and an independent technical consultant, Technical Audit Asso-
ciates, Inc.






The QVP is divided into three specific program elements:

0 Prepurchase and Inactive Contracts (PP&IA)

0 Systems Completion (for active contracts)

0 . Special Tasks \

A diverse group of project organizations were involved in the implementa-

tion of the QVP. The following list identifies each organization and its
respective activities.

Supply System 'QVP Office Manage Program
; Review and Approve Procedures, and Reports '
Perform/Administer Special Tasks Element
Administer Prepurchase and Inactive
Contracts Element

Monitor Performance of Participants

Supply System Project & Perform PP&IA Document Review
Corporate QA Review and Approve Reports
Audit and Surveillance

Supply System Project/ Perform Reviews for Special Tasks Element
Corporate Engineering Review Evaluations of Related Programs
Provide Technical Support

Construction Manager Manage Active Contracts

(Bechtel) , Perform Contract 215 Reverification
Perform QVP/CAT Comparison
Perform NDE Verification
Perform Contractor Surveillance
Perform Audits
Prepare Reports

Contractor - Perform Reinspections
Prepare Reports

1.3 Reports

The QVP reports have been prepared in three levels of detail. First,
this Overview Report presents a compendium of the program, the factors
which brought about its implementation, the results of the investiga-
tions, and the conclusions drawn therefrom. The second level reports are
the three program element reports which provide a summary statement of
the total activities performed within the three major elements of the
program. The third level reports consist of specific individual” reports
on activities within the three program =lements.

Four volumes containing 26 .books with 66 individually-approved reports
comprise the QVP Library.
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The interrelationship of these reports is demonstrated in Figure 1-1, QWP
Report Hierarchy.

The amount of documentation and background material for the activities
performed in the QWP is voluminous. These records are being integrated
into a comprehensive file at the Project records vault.
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SECTION 2.0

SUMMARY AND CONCLUSIONS

The safety-related work completed at WNP-2 prior to July, 1980, has been ver-
ified by the Quality Verification Program. On the basis -of the Program find-
ings, .the Supply System concludes that the quality concerns resulting in the
NRC's 50.54(f) request are based upon indications of a quality assurance pro-
gram breakdown because of poor performance by one mechanical subcontractor,
untimely response to NRC questions on construction quality, and failure to
limit the backlog of unresolved defic1encies.

The management improvements, coupled with the QVP reviews and reinspections,
appropriate corrective actions by the Project, and other extensive special
inspection programs, have resolved the quality concerns which brought about
the NRC's request. The safety-related work completed at WNP-2 prior to July,
1980, now meets the requirements for safe operation of the plant.

2.1 Summary

Ma jor quallty issues were identified at WNP-2 by the raising of a number
of specific issues during the course of construction, such that the over-
all quality program in existence prior to July, 1980, was put into ques-
tion. The Supply System responded to this question with a program of
reviews and reinspections to address the adequacy of hardware in the
plant. The focus of the reviews became the Quality Verification Program,
which embraced 24 special related inspection or corrective-action pro-
grams. The QVP is complete, and its results, along with those of these
other related programs, some of which are continuing, provide the assur-
ance that the quality of work meets the standard required for safe and
reliable operation of the plant.

The construction of WNP-2 comprises some 200 contracts. 'Of these, 71

contain safety-related work that was accomplished prior to July, 1980.
- The QVP addresses a that prior work by sample hardware inspections and
. document reviews in three major areas:

- Systems Completion (Active Contracts) - This task reviews the work
‘ performed by eight site construction contractors active after re-
start of construction in mid-1981.

- Prepurchase and Inactive Contracts - This task covers 49 procurement
contracts, and 13 site construction contractors no longer active at
the time of the stopwork in mid-1980.

- Sgecial Tasks - Six tasks which are not addressed in the other two
elements o e program, respond to specific questions raised in the
NRC's 10CFRS0.54(f) request.






The program was conducted by an organization with no direct involvement
in construction of the plant. The effectiveness of this independent
group was periodically tested by management to assure that the objective
of verifying the adequacy of prior construction was met, and that priori-
ties were maintained. This was accomplished by management reviews and
independent quality assurance audits.

Regular frequent reports were required to inform the Supply System and
the NRC of program activities and results. NRC's interaction provided a
critical overview of the program to assure commitmenfs were met and
implementation was adequate. )

It is estimated that about 1.5 million manhours of effort and 42 million
dollars in cost were invested to determine the adequacy of prior con-
struction at WNP-2, including special related programs. )

The process of selecting a representative sample of hardware began with a
determination of the population of work completed and accepted prior to
July, 1980, and not reworked or subsequently reinspected by another spe-
cial program. Such special programs were evaluated for their contribu-
tion to fulfilling the objectives of the QVP and, if qualified, the rein-
spections were not repeated. Hardware samples for ‘reinspection by QVP
were selected at random by major commodity from within each contract, and
documented prior to inspection. -

Reinspections were conducted in a manner that assured suspected problems
based upon previous review findings were sought wherever possible, and
that personnel performing the inspections were not those who originally
inspected the hardware. The inspections accomplished by the QWP did not
include disassembly of plant components (some valuable related programs
evaluated by QVP did perform component disassembly and detailad inspec-
tion), however, QWP inspections included some specialized testing. Cur-
rent work procedures and instructions were used to inspect the work in
order to benefit from the improved procedures resulting from the earlier
Restart Program.

Reinspections were performed by active contractors' QC inspectors with
appropriate surveillance by the Construction Manager (M), except in the
case of the mechanical contract, which was inspected by the CM's own QC
Engineers. All other reviews and reinspections were conducted by the
Supply System or CM personnel.

Results of the reinspections were compiled and evaluated to determine the
safety significance and trends of identified deficiencies. Based upon
this evaluation, inspection samples were increased to focus on the speci-
fic problems or characteristics identified by. trend analysis.

2.2 Results

In the area of mechanical construction, 128 piping isometrics and 661
supports were reinspected. These comprise 10,000 welds. The construc-
tion of mechanical components was found to be acceptable, with two
exceptions: 1) undersize welds on pipe supports, which was resolved by

2-2
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the Project's initiation of a repeat as-built program, angineering an-
alysis, and rework where necessary; and 2) undersize welds on small-bore
socket-weld fittings, which was resolved by engineering evaluation and
additional reinspection by the Project.

The containment vessel and associated piping and structures were verified
by reinspection of 280 feet of welds and 82 hardware items, and review of
quality and test records, resulting in the determination that the con-
tainment installation is acceptable. Other indicators of vessel con-
struction quality were provided by the NDE Verification Task.

The reinspections -in the civil/structural area included 189 structural
steel items comprising approximately 2500 welds. Early in the program a
large number of minor discrepancies were identified, evaluated, and
accepted by the designer. Generic reinspection acceptance criteria were
developed to eliminate the repetitious process of documentation, analy-
sis, and acceptance of these items. The reinspections resulted in the
structural steel being found acceptable with three exceptions: 1) also
determined early in the program, bolting of framework in the containment
drywell was found to be incomplete, and was resolved by a 100% reinspec-
tion/retorque program; 2) two connections were misaligned and had under-
size welds, which were reworked and caused reinspection of the two re-
maining like connections (they were acceptable); and 3) two welded beam
comections were found unacceptable, which were reworked and caused rein-
spection of all remaining similar connections (also acceptable).

Concrete was not reinspected in this.Program. However,.a technical eval-

~uation of procedures, specifications, and quality records was performed

revealing that, although there were a number of previously-recorded and
accepted deviations from the requirements for reinforcement, consolida-
tion, and formwork, the finally-completed concrete structures are accep-
table. The NRC Construction Appraisal Team's recent inspection also
identified similar deviations. These do not appear to be serious faults
affecting the integrity of the concrete structures, however, the Project
inyestigated this matter further and provided a resolution to the NRC.

All types of grout installations were sampled and destructively tested
for compressive strength. Sand-cement grout was found to be deficient in
certain applications. These deficiencies have been corrected and/or
identified for replacement so that all grout is acceptable.

In the heating, ventilating, and air-conditioning (HVAC) area, 109 duct-
work items, 25 supports, and 18 equipment components were reinspected.
Very few minor deviations (not safety significant) were identified,
leading to the determination that the HVAC 1nstallat10n is acceptabl°

The reinspectlons in the electrical area 1ncluded 293 cables (comprising
16 miles of cable), 1516 terminations, 13 equipment components, and two
containment penetrqtlons There were only minor deviations from the
requirements for this work. One questionable trend was identified, that
of crimping on terminal lugs, which is resolved by the 100%¥ coverage of
terminations in system line-up testing by the Supply System. Aside from
this trend, the electrical construction is acceptable.

2-3
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Although the majority of electrical raceways and supports were installed
prior to July, 1980, they were not reinspected in the QVP because they
had not been final-inspected and accepted at that time. Inspection of
conduits, trays, and supports are covered by current programs using pro-
cedures that were approved during the Restart Program.

In the area of instrumentation, 61 instrument racks, 251 local instru-
ments, eight miles of tubing, and 4500. supports were reinspected as a
part of the contractor's 100% as-built/reverification program. Devia-
tions from the requirements for the work were few, but were corrected as
part of the program. This 100% examination assures that installation
work associated with instrumentation is acceptable.

The applicable portions of fire protection systems in the plant were also

reinspected, .including 400 conduit supports and 49 fire-extinguisher
brackets. Only a few very minor discrepancies were identifizsd in the
reinspections, leadlng to the assessment that the work is acceptable.

Repeat nondestructive examination was performed for 60 radiographs, 60
penetrant tests, and 95 magnetic-particle tests. The NDE work was found
to be acceptable. During the repeat examinations a welding problem was
identified on a containment attachment, which is currently being
addressed by the Project.

Long~lead procurement items were verified by reinspection of 87 equipment

"components, technical review of 155 procedures, industry validation of 35

vendors' qualifications and experience, and review of quality records for
49 contracts. Hardware furnished by these vendors was found satisfac-

. tory. The review of records led to identification of a generic testing

deficiency associated with cranes and hoists, which is resolved by a 100%
retest program.

Personnel qualifications of engineering, NDE, QC, and construction per-
sonmnel were verified by acceptability of the work and associated records
reviews. Qualifications of the personnel involved in the work were found
acceptable.

Receiving inspection activities were found to be generally effective in
identifying discrepant material, as verified by hardware reinspection of
installed items and repeat receiving inspection of stored material.

Technical disposition of deficiency and design-change documents was veri-
fied by independent review of 807 documents for technical adequacy. All
were found to be correct.

QVP/CAT Comparison

" As the end of QVP activities approached, and the Project neared comple-

tion, the NRC Office of Inspection and Enforcement sent a Construction

Appraisal Team (CAT) to assess the adequacy of safety-related construc-
tion at WNP-2. The CAT devoted some 2000 manhours of inspection effort
at the plant to that end. A comparison of the CAT's inspection results
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with those of the QVP was requested by NRC, Region V, to determine
whether the CAT inspection undermined or confirmed the QVP results. The
comparison was performed on reinspected items installed prior to July,
1980, and it was determined that where the same hardware items were in-
spected by both CAT and QVP, the results were identical. Where similar
hardware components were inspected, the CAT inspections confirmed the
findings of the QVP with the following exceptions:

o Concrete - QVP verification of concrete construction in the plant
was accomplished by technical review of requirements and records.
CAT inspections included field tests for compressive strength and
physical excavation of cast-in-place members to expose and check
reinforcement. The results in each program have similar findings,
and the QVP review shows that the Project identified and addressed
deficiencies during installation. A separate report responding
directly to the CAT inspection addresses the concrete issues.

0 Weld-O-Let Weld Size - Undersized welds for weld-o-let fittings were
found in the CAT inspections but were not identified by the QVP.
The Project has now reinspected all such fittings for weld size.

Conclusions

The NRC's 50.54(f) request directed the Supply System to respond with a
plan to review completed safety-related work to determine whether the
quality assurance program at WNP-2 was adequate to assure the work was
properly performed. :

The Supply System has completed its programs of review and reinspection
to the depth necessary to respond to questions askad in the 50.54(f) re-
quest. These questions are repeated below with summary responses based
on the culmination of these programs.

o] Were there cases where the reaquired guality procedures and specifi-

cations were not applied to the work?

The results of the QVP reinspections show that, although there were
a few deficient areas and isolated deficiencies, the work is accep-
table and, therefore, meets the requirements of the procedures and
specifications. The reinspections were performed to current re-
quirements to take advantage of the software improvements made in
restarting the work in 1981. Review of a sample of procedures in
place at the time of the work indicate those procedures would assure
production of quality work, in spite of a few procedure
discrepancies.

The review of completed work (not already covered by special pro-
grams) generally shows that quality procedures were applied and re-
sulted in acceptable construction. Two areas of pervasive defic-
iency were apparent: crane testing and undersized socket welds on
small-bore flange fittings, which were resolved as discussed in
Section 2.3.
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Were there instances in which improperly qualified personnel per-
formed and inspected the work?

QWP reviews show that there were instances in which improperly qual-
ified personnel were involved in the work. Theé reviews also show
that the Project's quality programs were effective in identifying
those instances, in that the QWP detected only isolated occurrences
of improperly qualified personnel being missed by past or current
quality programs.

Were receipt inspection requirements followed for contractor pro-

duced items and why weren't deficiencies detected during receipt
inspection?

Procedure deficiencies of a non-technical nature were identified for
some contractors' receipt inspection activities. One contractor was
found, by the quality program in effect at the time, to have.signi-
ficant problems with material segregation and storage. QVP reviews,
along with other recent reviews performed by the Project, show that
safety-related material in storage at the time of restart of con-
struction meets the specified requirements. The hardware reinspec-
tions and record reviews conductsd in the QVP have shown that )
material installed also meets the requirements.

Were correct dispositions made for nonconformance reports, design
changes, field change reqguests, and information requests?

The results of technical reviews of documents which disseminated
technical information, and of the procedures used to control them,
show that these documents were dispositioned competently and accept-
ably by the A/E's engineers and the contractor's engineers.

On_the basis of review of existing records and a sampling of pre-

viously inspected work, are quality and test records associated with

the work complete and accurate?

The reviews and reinspections of thousands of hardware components
show that the quality and test records accurately represent the ade-
quacy of the installations in most cases. There were cases of in-
adequacy of records and cases of difference between the records and
the installation. In those instances, corrective action was initi-
ated to completely resolve the problems, and extended as necessary
to address the generic implications.

The safety-related work completed at WNP-2 prior to July, 1980, has been
verified by the Quality Verification Program. On the basis of the Pro-
gram findings, the Supply System concludes that:

The quality concerns resulting in the NRC's June, 1980, 50.54(f)
request are based upon indications of a'quality assurance program
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w breakdown because of: 1) poor performance by one mechanical sub-
contractor (Leckenby Company), 2) untimely response to NRC questions
on construction quality, and 3).failure to limit the backlog of un-
resolved deficiencies.

Management improvements, coupled with the Quality Verification Pro-
gram's reviews and reinspections, appropriate corrective actions by
the Project, and other extensive special inspection programs, have
resolvgd the quality concerns which brought about the NRC's 50.54(f)
request. .

. 0 The major construction-related quality problems at WNP-2 had been
identified by the Project prior to commencement of QVP reinspec-
tions.. Special programs were established to resolve ‘these problems,
with the results that few major problems were identified by QVP
reinspections and reviews.

0 The safety-~related work éompleted at WNP-2 prior to July, 1980, now
meets the requirements for safe operation of the plant.
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ﬁ ‘ _ SECTION 3.0

HISTORY

A complete understanding of the QVP requires some knowledge of the background
events leading to development of the program and its implementation. This
section provides such a chronology of participants' actions ultimately leading
to verification of the adequacy of hardware in the plant. ‘

- 3.1 NRC Request and Supply System Response

The Director of the NRC's Office of Inspection and EnForc?mﬁnt (IE) said
in his June 17, 1980, request regarding Quality Assurance 1) under
10CFR50.54(f), that the IE staff did not have sufficient information at
the time to conclude that WNP-2 was being constructed i gompliance with
the construction permit. On the same date, he notified'2) the Supply
System of a number of items not in compliance with conditions of the
facility license, and imposed certain civil penalties.

The 50.54(f) request letter instructed the Supply System to submit a plan
and schedule for reviewing completed safety-related work accomplished by

contractors who did not have NRC reviewed quality assurance programs, to

assure such work was properly performed.

e On July 17, 1980, the Supply System responded(3) to the Commission's *

instructions and regulations with a plan and schedule which detailed
specific commitments to riview the completed safety-related work in the
plant and issued SWO #9(4) to stop safety-related work until problems
were resolved, The Supply System's review plan became known by the
acronym RCSW (Reverification of Completed Safety-Related Work), and
addressed review of the work by contracts: active site contracts, pre-
putchase contracts, and already-closed site contracts. The review
covered short term, intermediate, and continuing phases of evaluation,
and was accomplished by three task forces:

0 Task Force I, which was to expedite the resolution of an outstanding
backlog of problems and concerns on the project.

o} Task Force II, which was to verify that previously completed work is
adequate..

0 Task Force III, which was designed to assure that-management systems
used to control continuing work were adequate.

0 1Superscript numbers in parentheses correspond to items in Section 9.0, List
of References . _
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3.2

The work of Task Force II specifically hecame the RCSW Program, or "Re-
verification Program" and Ehe Supply System notified the NRC in its first
bi-monthly progress report{3) that because of the enormity of this |
task, the work was being divided into two phases:

0 Phase I would cover review of contractors' procedures for control of ‘
on-going work, and verification of very-recent construction. (This
activity became the Restart Program.)

0 Phase 'II would cover. verification of safety-related work completed
prior to the time work was stopped.

The second progress report(5) informed the NRC that Task Force II was
again refocused to delete hardware reinspections from Phase I; that the
verification of hardware would be completed at a later date; and that
plans for this effort were being formulated and expectad to be in place
by February 1, 1981. The main thrust of Project activities at this point
became the release of work for construction by commodities following com-
pletion of Task Force efforts, with the exception of Task Force II, Phase
II. For example, late in January, 1981, repair of the girth weld on the
Sacrificial Shield Wall was restarted.

Plamning for the Task Force II, Phase II effort (whlch was to eventually
become the QVP) began in earnest early in 1981 when management emphasis
shifted to verification as restart reviews were being completed. Mean-
while, management improvements were being made which would strengthen the
project's ability to complete the plant successfully. These points are
discussed later in this section. For completeness of this historical
account, some brief information about the Restart Program is provided
immediately hereafter, as it related to the QVP.

Restart Program

A plan(7) listing all of the review actions required for the restart of
safety-related construction stopped by SWO #9 was provided to the NRC
with the Supply System's first progress report. These review actions
included:

0 Listing of safety-related (QC'I SC I and QC II SC I) contractor work
act1v1ties.

o Identification and resolution of the backlog of contractors' con-
cerns which could affect restart (e.g. NCR dispositions, approved
drawings, reviewed procedures ete.).

0 Evaluation of contractors' then-current work and inspection controls
to assure quality controls were effective:

- Review of procedures for'proper‘approval; incorporation of SAR,
specification, code, and standard requirements; and qualifica-
tion of welding and special processes.
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3.3

- Review of personnel qualifications and training.

- Review of documentation to determine the then-current backlog,
completeness, traceability, legibility, and adequacy of the
contractors' reviews.

- Assessment and statusing of 50.55(e)s, Part 21s, NRC concerns,
NCRs, CARs, audit findings, and deficiency trends.

0 Independent review and assessment of the results of the above, cul-
minating in an objective evaluation of the safety-significant work
to be restarted, to assure that:

- Minimal risk of quality problems would result from the resump-
tion of work.

- Reinspection of previouély completed work would not be
prevented.

-  Full compliance with the work requirements was achieved.

Upon satisfactory completion of the reviews of the Restart Program, each
contractor was released to restart work by Project direction, under NRC
observation. All contractors performing safety-related work were re-
leased, or conditionally-released, by mid-1981.. A conditional release
carried with it a commitment to complete a specific review activity,
usually on only a small portion of the work. Only upon documented com-
pletion of such a commitment was the contractor unconditionally released
for restart of construction. :

The summary findings of the Restart Program, which could provide insight
into potential areas where quality problems might exist, were usad in
planning the reinspections of the QVP, as discussed in Section 6.0.

Management System Improvements

In the same time period as the Restart Program was conducted, the Supply
System was strengthening management of its projects. The Supply System
decentralized the authority for each project so that more direct manage-
ment attention ecould be provided at the sites for timely response to con-
struction problems that arose. Program Directors were assigned at each
project. Also, a Corporate Nuclear Safety Director was assigned to as-
sist with the resolution of safety issues as they arose.

At the WNP-2 Project, the Bechtel Power Corporation (BPC) was engaged as
the Construction Management and Construction Completion Contractor,

which, in addition to bringing its experience and expertise to the Pro-
Jject, provided the opportunity to focus the Burns and Roe, Inc. efforts

on the Architect/Engineer (A/E) Function. Burns and Roe (BRI) became
responsible for only engineering and could concentrate on completing the
design. A Richland office having full technical authority was established.






by the A/E, which significantly improved the A/E's participation in reso-
lution of field problems, responsiveness in resolving design problems,
and technical interface with Supply System Engineering.

As Construction Completion Contractor, BPC assumed responsibility for the
mechanical piping systems, following completion of the bulk construction
by the major mechanical contractor. The mechanical ccntractor was re-
sponsible for installation of most of the plant's safety systems, and may
have been largely responsible (through lack of control of a subcontract-
or) for the quality issues leading to the NRC's 50.54(f) request and work

. stoppage.

3.4

Bechtel continues in this construction-completion role today. As bulk
construction is completed by the site contractors, the finish work in
each system is accomplished by BPC to the point where each system is
ready for "turnover" to the Supply System's Test and Startup (T&SU) or-
ganizatio? for preoperational and acceptance testing. A Systems Comple-
tion Plan{8) outlining the verification activities to be accomplished

on past work taken over by BPC during this phase of construction is part
of the original QVP program description.

QWP Planning and Implementation

Early in 1981, with Restart Program reviews well on the way to comple-
tion, planning of the verification reinspections of hardware began.
Project management review of each stage of development of the plan for
this work was accomplished through detailed presentations and technical
discussions and critiques. In May, 1981, the program was sufficiently
scoped and defined for informal presentation and review with NRC Region V
repre?e?tatives. This program was titled "Quality Verification Pro-
gram"(?) so that a clear distinction could be drawn between this and
previous efforts called "Reverification" which did not include reviews of
quality records and reinspection of hardware items. It is noted, how-
ever, that BPC's participation in the QVP is reported and referred to as .
"Reverification" because in its construction parlance, "verification" is
accomplished while performing its normal quality assurance functions.

For the practical purpose of understanding the many QVP reports, the
terms are considered synonymous. )

Having evolved from the planning effort, the QVP was established as a
program which would address the adequacy of past work and its supporting
documentation through an integrated arrangement of record reviews and
hardware reinspections, utilizing resources of the Supply System, 8FC,
and the active contractors. After a series of presentations and reviews
conducted throughout its development, the QVP was approved by WNP-2 Pro-
Jject management in June, 1981, and inaugurated by issuance of an instruc-
tion manual at an indoctrination presentation to key managers and Program
participants. Personnel training and contractor indoctrination was ac-
complished immediately thereafter, and performan%e f the review acti-
vities by the participants followed. Procedures(10) were prepared for
performing the work in this Program, and all participating contractors
were required to have approved reverification plans in place prior to
commencement of reviews and reinspections.

3 -4






While a more complete description of the provisions,of the QW is pre- ‘
sented in Section 4.0, the following information is provided to identify
the major partlcipants

o Program Management

The Supply System established an independent QVP office attached to

its Construction Management Department to manage and report verifi-

cation activity. This office, under a QVP Manager, was responsible

for directing and monitoring the efforts of participants and report-
ing to Project management in frequent reports and presentations, and
reporting to the MRC through the Program Director's bi-monthly pro-

gress reports.

o Systems Completion

This element of the QVP was established to verify the work of active
site contracts and was accomplished by the Bechtel Reverification
Group (BRG). The name of this task is derived from BPC's systems
completion responsibility. The BRG managed the construction con-
‘tractor participation in the program, performed the reviews and re-
inspections of the former mechanical contractor's work, and re-
gularly reported to the Supply System.

o Prepurchase and Inactive (PP&IA) Contracts

This element of the QVP addresses the.verification of work performed
by closed site contracts and prepurchase contracts, and was accom-
plished by the Project QA organization. Verifying these contracts
by record review and contract history review was nearly completed in
early 1983, when the NRC raised questions on the ability of such
reviews to provide adequate confidence of hardware quality, ‘compared
to that which can be achieved by sample reinspection. Additional
review of the work accomplished in these contracts, including hard-
ware reinspection, was performed by BPC forces in mid-1983. .

o Special Tasks

This element of the QVP was established to address issues not logi-
cally covered above, and was accomplished by QVP office forces.
There are six issues; three were originally committed and answered
specific questions of the NRC's 50.54(f) request, and three were
added during the course of the program.

QVP review and reinspection activities commenced late in 1981 and were
completed by mid-1983. Technical analysis of results, as well as evalua-
tion of deficiencies identified during the course of the work, was per-
formed by the A/E, with assistance and consultation by BPC, the Supply
System and others. This analy51s of results and report preparation got
underway in early 1982, and is now complete. ,
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3.6

Audits

Beginning with the Project management reviews of QWP planning, this Pro-
gram and its participants have been repeatedly scrutinized by Supply Sys-
tem management and quality assurance organizations until completion of
the Program, including their review and acceptance of this report.

Thirteen formal audits of this Program or its activities were conducted
during the course of the work, including thorough management assessment
and independent consultant evaluation of the Program philosophy and
methods. Seventy-five surveillances by QA/QC organizations verify that
review activities met requirements. Periodic presentations were required
by ‘Project management to assure that commitments were met and the Program
continued to meet its objectives.

The NRC's regional office sent a team composed of five senior staff mem-
bers to the Project site in February 1983, to evaluate performance and
results of the QWP. Additional work was committed to resolve questions
arising from this evaluation.

The above audits and evaluations of this Program are more fully discussed
in Section 5.0.

Reporting to the NRC

In its response to the NRC's 50.54(f) request, the.Supply System stated
that reports of the verification activities would be providad to the
Region V office at two-month intervals. These bi-monthly progress re-
ports were continued until the eleventh report covering May and June
1982, when, by agreement with the Regional Administrator, a quarterly
reporting interval began.

The Supply System's reports summarize the progress and results of the
verification activities and generally kept the regional office apprised
of quality issues associated with verification of past work. These
reports do not address construction in progress.

Periodic presentations were made to the Region V staff- during the course
of the QVP, usually as a part of Project meetings. ODuring the planning

activity, in April 1981, the Program Director addressed the QWP in a
meeting at Walnut Creek. ‘In subsequent meetings (which included QVP as

an agenda item) the QVP Manager presented timely information of Program

interest. .

A more complete summary of Supply System/Region V interactions is pro-
vided by the following chronological listing of.major events associated
with the QVP. NRC involvement is discussed further in Section 5.0.

06/17/80 10CFRS50.54(f) Request Regarding Quality Assurance, to NO
Strand, WPPSS, from Victor Stello, Jr., NRC

07/17/80 Supply System Response, Notice of Violation & Additional In-
formation 10CFRS50.54(f), to Victor Stello, Jr., NRC, from NO
Strand, WPPSS

3-6
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07/31/80
10/16/80

11/712/80
12/29/80
01/23/81
03/12/81
05/15/81
06/19/81
07/01/81
09/04/81
11/06/81
11/19/81
01/28/82
03/26/82
06/10/82
08/09/82
10/15/82

01/14/83

WNP-2 Project Restart Plan approved by Supply System

First Progress Report - 10CFRS50.54(f), to RH Engelken, NRC,
from RL Ferguson, WPPSS

WNP-2 Management System Description, to RH Engelken, NRC, from
RG Matlock, WPPSS

Second Progress Report - 10CFR50.54(f), to RH Engelken, NRC,
from RG Matlock, WPPSS

WNP-2-WBG-215-F-81-0183, "Release of Sacrificial Shield Wall
Girth Weld Repair", to PJ Garcia, WBG, from GI Wells, WPPSS

Third Progress Report - 10CFR50.54(f), to RH Engelken, NRC,
from RG Matlock, WPPSS - QVP Planning Under Way

Fourth Progress Report - 10CFR50.54(f), to RH Engelken, NRC,
from RG Matlock, WPPSS

Quality Verification Program Begins: Presentations, Indoctrin-
cations, Procedures

Fifth Progress Report - 10CFRS0.54(f), to RH Engelken, NRC,
from RG Matlock, WPPSS

Sixth Progress Report - 10CFR50.54(f), to RH Engelken, NRC,
from RG Matlock, WPPSS

NRC Region V Meeting (Walnut Creek, CA) Project Status Review,
QVP Presentation, RG Matlock, et al

Seventh Progress Report - 10CFRS50.54(f), to RH Engelken, NRC,
from RG Matlock, WPPSS - QVP Reinspection Under Way

Eighth Progress Report - 10CFR50.54(f), to RH Engelken, NRC,
from RG Matlock, WPPSS

Ninth Progress Report - 10CFRS50. Sa(f), to RH Engelken, NRC,
from RG Matlock, WPPSS

Tenth Progress Report - 10CFRS0.54(f), to RH Engelken, NRC,
from RG Matlock, WPPSS

Eleventh Progress Report - 10CFR50.54(f), to RH Engelken, NRC,
from RG Matlock, WPPSS —

EN

-Twel fth Progress Report - 10CFRS0. Sa(f), to RH Engelken, NRC,

from RG Matlock, WPPSS

NRC Region V Meeting (Walnut Creek, CA) Project Construction
Status Review, QWP Presentation, RG Matlock, et al







01/24/83

01/27/83

02/15/83

03/17/83
03/30/83

04/18/83

04/26/83

05/16/83

06/07/83

06/21/83

06/22/83

Corporate Licensing & Assurance Audit of QVP,. Audit 83-242,
conducted 01/24-31/83

Thirteenth Progress Report - lOCFhSO.Sa(f), to RH Engelken,
NRC, from RG Matlock, WPPSS

Introductory Presentation to NRC Region V Task Team, Inspection
of QVP at WNP-2, conducted 02/15-18/83

NRC Region V Meeting (WNP-2), Task Team Findings on QVP

NRC Region V Meeting (Walnut Creek, CA) Prdﬁect Status Review,
including @WP, RG Matlock, et al

Transmittal of Commitment Summary in regard to NRC's 50.54(f)
Request dated 06/17/80. Summary dated 04/017/83

Fourteenth Progress Report - 1O0CFR50.54(f), to 3B Martin, NRC,
from CS Carlisle, WPPSS

NRC Construction Assessment Team (CAT) -Inspection of WNP-2,
conducted 05/16-27/83 and 06/07-17/83

NRC Region V Meeting (Walnut Creek, CA), Project Status Review,
QVP Presentation, Detailed Work Discussion, DW Mazur, CS
Carlisle, et al

NRC Region V Meeting (WNP-2), QVP Presentation, DW Mazur, CS
Carlisle, et al

NRC CAT Inspection Exit Meeting
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SECTION 4.0

PROGRAM DESCRIPTICN

The basic program to accomplish the reviews and reinspections of hardware at
WNP-2 is described in this section. This description includes an overview of
the major tasks/elements of the QVP, and the procedures and instructions used
by the participants. It also identifies the contracts covered by the reviews
and compares the reviews accomplished with.the Supply System's original com-
mitments to the NRC.

4.1 Scope

The QWP is the last remaining element of the program initiated in July,
1980, following the commitments made by the Supply System in response to
the NRC's 50.54(f) letter. The scope of the program is the performance
of those activities necessary to verify the adequacy of safety-related
work ' in the WNP-2 plant completed prior to July, 1980. For the purpose
of QVP, safety-related work is defined as any work which is designated by
the Project as QC I or QC II SC I. This work is all that could be con-
sidered to be safety-related. A much smaller population of items can be
considered critical to the safe operation of the plant; however, the de-
finition of "eritical” is subject to some engineering judgement. The
inclusion of all QC I and QC II SC I hardware in the QWP is a conserva-
tive approach to verifying the adequacy of safety-related hardware and
installations in the plant.

The verification reinspections conducted in this Program were accom-
plished primarily by complete visual techniques. There are exceptions,
however, where additional physical testing or destructive work was per-
formed. In each such case, the benefits of more complete information
were weighed against the consequences of destroying completed work.

The QWP serves to assure the adequacy of construction at WNP-2 prior to
July, 1980. The work performed after July, 1980, is outside the QWP
scope because it has been performed under an improved management system
and QA program. This is described in Section 6.0. The combination of
the QVP to verify past work, and the improved QA programs to control new
work, serves to assure the adequacy of all the work performed at WNP-2
during the entire construction period.

The QVP consists of two types of inspection/review activities. The first
type is the direct Program activity. This activity is divided into three
ma jor elements:

0 Active Contracts

0 Prepurchase and Inactive Contracts

o Special Tasks
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These three elements of the direct portion of the QVP are described in ‘
Sections 4.2, 4.3 and 4.4. The second type of inspection/review activity

is the indirect programs which are referred to as "related programs" and

are described in Section 4.5. These programs were performed outside the

formal QVP organizational structure, but were evaluated to determine

compatibility with QVP objectives. ‘

A diagrammatic representation of how all the above programs combine to
assure the adequacy of WNP-2 is shown in Figure 4-1.

CONTRACTS SHLD WALL

STRUC.STEEL
SYSTEMS / BOLTING

COMPL.

Figure 4-1

4,1.1 Summary of Commitments

A number of commitments were made to the NRC by the Supply Sys-
tem in the response to the NRC's 50.54(f) letter, as discussed
in Section 3.0. The Project initiated three task forces to
perform these committed actions: '
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4.1.2

. ‘ .

0 Task Force I - Reduce Problem Backlog

) Task Force II - Reverification of Completed Safety-Related
Work

- Phase 1 - Restart

- Phase 2 - QWP
o} Task Force III - Management System Improvements
The above commitments have been uniquely identified in a docu-
ment entitled Summary of Commitments. This document generally
describes the activity which responds to each commitment and is
included as Attachment 4-1.

General Instructions

The instructions for Task Force II are included in the R?vegi-
fication of Completad Safety-Related Work (RCSW) Manual.(ll
Volumes I and II of the RCSW Manual contain the instructions
for the Restart Program (Phase 1 of RCSW). The Restart Program
for each contractor has been reviewed by the NRC and will not
be discussed further. ’

The general instructions for the QVP are contained in Volume

"1II of the RCSW Manual. These Quality Verification Instruc-

tions (QVI's) are described briefly below:
QVI-01 - Quality Verification Program

This instruction identifies the activities necessary to

- verify the adequacy of safety-related work in the WNP-2
plant completed. prior to July, 1980. These activities
comprise the Program implemented by the WNP-2 Project.
The Supply System's Construction Management organization
is responsible for this Program.

QVI-02 - Quality Verification Organization and Functional
Responsibilities

This instruction describes the organization and functional
responsibilities for fulfilling the requirements of the
QVP. The functions of organizations performing activities
in this Program are established in this instruction.

QVI-03 - Quality Verification Program Accountability

This instruction establishes WNP-2 Project organizational
responsibility for the activities necessary to implement
the QvP. It is used by Project participants to identify
overall scope of their activities, and authorizes them to
proceed with the Program.
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QVI-04 - Deficiency Document Review

This instruction describes the process for performing re-
views of deficiency documents to establish whether or not
the dispositions of nonconformances, design changes, field
change requests, and 1nfbrmat10n requests, were techni-
cally correct. ‘

QvI-05 - Evaluating Special Reviews for Quality Verifica-
tion Program Credit

This is an instruction for evaluating special inspections
or reviews performed by Project organizations or site con-
tractors to correct identified deficiencies. The objec-
tive of this evaluation is to determine whether or not
those inspections or reviews meet the objectives of the
QVP and if so, document the results and acknowledge credit.

QVI-06 -~ Prepurchase and Inactive Site Contracts Evalua-
tion, and Selection for Reinspection

This instruction describes the methods utilized to evalu-
ate QC I and QC II SC I prepurchase and inactive site con-
tracts to determine the need for verification reinspection.

QVI-07 - Active Site Contracts Evaluation and Selection
for Reinspection .

This instruction describes the methods utilized to record
the decision not to perform quality verification reinspec-
tion on QC I and QC II SC I active site contracts.

QVI-08 - ReVerification Inspection Team Concept

This instruction describes the team-concept method to be
used for verification reinspections of hardware at WNP-2.
The team-concept method encompasses documenting.and °
resolving discrepancies in the field. This QVI is appli-
cable to reinspections for those contracts determined on a
case basis by the Supply.System QVP Manager.

QVI-09 - Special Structural Steel Reinspection Criteria

This instruction describes the criteria to be used to
determine the significance of discrepancies discovered
during the verification reinspections of structural steel
welding at WNP-2.

. QVI-08 and -09 were mainly used for the reinspection of hard-
ware installed by contract 215, but were also used for rein-
spection of piping supports installed by contract 233, under






4.1.3

the special PP&IA program. A description of the development of
these two instructions is included in the Contract 215 Reveri-
fication Report (Vol. IV, Book 3).

Contract Applicability

The construction of WNP-2 comprises some 200 contracts. Of
these, 67 contain safety-related work that was accomplished
prior to July, 1980. For the purpose of the QVP, these con-
tracts can be categorized as one of the following:

o Active Contract - a contract which installed QC I or QC II
SC I hardware prior to July, 1980, and was restartad in
1981.

0 Inactive Contract - a contract which installed QC I or
QC II SC I hardware prior to July, 1980, and was either
closed priox to Restart or realigned at the time of the
Restart Program.

o Prepurchase Contract - a vendor supplying QC I or QC II
SC I hardware to the Supply System prior to July, 1980.

A list of all contracts which contain safety-related work com-

pleted prior to July, 1980, is provided in Figure 4-2. This

figure identifies the contracts as active, inactive or prepur- H
chase contracts, and their respective elements of the QVP. The e
list in Figure 4-2 results from an initial list committed by

the Supply System's 50.54(f) response letter, plus others sub-

sequently identified. Four of the original contracts listed

were found to have not actually furnished safety-related hard-

ware; these are also identified in the. figure.

The scope of work within the QVP can be divided into a number
of major activities. Figure 4-3, Quality Verification Matrix,
shows a method of dividing this work (by critical construction
activities), and identifies -the approximate work status as of
June, 1980; the contracts responsible for the work; and the
direct and indirect elements of the Program which serve to
assure the adequacy of the plant.

4,2 Active Contracts

4.2.1

Contract Applicability

The Construction Completion Contractor, BPC, was responsible
under the Systems Completion element of the QVP for' the re-
inspection of nine active site contractors. These contractors
are identified in' Figure 4-2.






Contract No. Contractor Oescripticn of Contract Work Proqram Element
2 General Electric Nuclear Steam Supply PP
7 Battslle Northwest Meteorological Study fad
17 Pathway Bellows Refueling Bellows PP
18 Farr Company . Standby Gas Treatment & HEPA Filters 234
224 Sy Manufacturing HVAC Fans PP
s Byron Jackson Stan®y Service Watsr Purps PP
28 HUICO, Inc. Shop Fabricated Tanks PP
28 Buffalo Forge HVAC Fans PP
31A Witing Overhead 8ullding Cranes PP
32C0 Clayton . Jib Cranes FP
354 Crane Co. Punps and Motors PP
36 Acrs Concrete - Production & Cellvery of Concrete PP
41a Yelan Nuclear Valves PP
418 Pnchor/Darling Nuclear Valves PP
427 Flsher Controls Centrol Valves PP
428# Fisher Controls Centrol Valves PP
478 Yestinghouse Switchgear PP
48 Westinghouse 480 Volt Substation P
49 I T E Imperial Motor Control Centers PP
51A ES3, Inc. Batterles PP
s18 Power Conversion Battery Chargars el
52# Solid Stats Controls Uninternuptible Pewer Supply P
s3 Stewart Stevenscn Diesel Generators PP
S5 Westinghcuse Containzent Electrical Penstrations PP
57 Kinemetrics Accelerometers PP
58 Jeleo Instrunent Racks PP
59 General Electric Instrument & Control Boards PP
SOAw Sentry Equipzent Corp. Sampling & Analysis Systems PP
8§24 Ckonite Electrical Cable PP
623 Raychea Electrical Cable | 2id
62C Roclbestss Electrical Cable PP
67 H K Porter Alr Handling Units PP
68 8IF Isolaticn Valves PP
69 Yelan Check Valves PP
71 Alr Procucts & Chemicals Hydrogen Recccbiner PP
73 glgar 15KVA Inverters [
S0 Lackanby Pipe Whip Restraints P
927 Ingersoll Rand Sampling Probes o P
928 Kaman Sciences Radfacion Monitoring i PP
93 GFE Controls . Yacuum Breaker Valves PP
94 8 F Shaw MSRV Discharge /P
205 Stewart Erikson Reactor Building Substructurs IA
206 Bovee Crail General Construction 1A
206A Peter Kiewit Sons Architectural Constructicn 1A
207 Pittsburgh-OesMoines Structural Steel IA
209 Rigging International Rigging of Reactor Pressure Vessel—- 1A
210 Pater Kiewit Sons Architectural Constructicn IA
243 Pittsburgh-OesMoines Primary Containment Vessel iA .
' 213A Pittsburgnh-0esMoines Containment Modifications A
215 WSH/Boecen/GERI - Mechanical A
216 Waldinger HYAC/Plumding A
27 Sentry Fire Protection A
218 Fischbach/lord Electrical A
a9 08 cannon Ccatings - Orywell A
20 Johnson Controls Instsunentaticn & Controls A
21 Pacific Testing Lab. Construction Testing . 1A
. 207 Pacific Testing Lah. Censtructien Testing A
225 McMillan 8rothers Make-up Water Punchouse iA
26 Sine Reactor Building Excavaticn IA
B3 8 F Shaw Spray Pond Alteraticn IR |
24 8 Camon Coatings - Wetwell A
235 GE I&SE Reactor Instrument Modifications IA
6426 Wright-Schuchart-Harbor Interim General Constructicn 1A
6809 Bethlehen Reinforcing Steel PP
6504 Welk Srothers Annular Sleeves 334
6905* #Aelk Srothers Skimmar Surge Tank PP
, 6912 Pybus Structural Steel 4
[’ ’ 6917 Texas Pipe Pipe Socols PP ’
7012 B8rand Industrial Forn Separaticn System PP
7426 Northwest Ccoper Exhaust Ouct 34
12409 Euenler Nuclear Procucts MR High-Oensity Spent Fuel Racks PP
[+ A = Active, IA = Inactive, PP = Prepyrchase
¢ * = Review identifled no safety related harcwars
Y .
Figure 4-2
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RECT VERIFICATION PROGRAMS

- 1 - QVP Active Contracts

INDIR

2 - QVP Prepurchased & Inactive
Contracts

3 - QVP Special Tasks

ECT_PROGRAMS EVALUATED BY QVP

-

% QUALITY
= ¥ CONTRACTS* VERIFICATION
= CRITICAL ACTIVITY 2 PERFORMING WORX ACTIONS
1 | Soil Work 100%]206,206A,205,210,6426,] 2,E,T

226,225
218 E
25 £,
2 | Concrete/Rebar/Exbeds 95%]205,206,206A,6426,210,]1 2,3
{Including Pipe) 255,253
215 3A,M
216,218,220 3,A
3 | Containment 2041213 2,Y
213A 1
4 | Structural Steel 90%]206,206A, 207,210 2,F
ALY To A B F L, N, X
S | Equipcent Installation | 85%/209 2,7
208,218,220 1.3.0
215 J,4,0,5
207,235 20,0
6 | Piping/Valves 85%1205,206,206A,213,233, {2,J
6426
2134,220 1,04
215 T.LI PN
7 | Hangers 80%]213,233 2,J
213R,218, 217,220 T
' 215 1,G,8,1,0,Q
8 | Concrete Inserts/Anchor | £0%]206,2067,210,233,6426 1 2,C
Solts IR, 206 2175218,250 | €
piE) T.CH
9 ] Cadble Tray/Conduit/ 80%]2 8(Installed. not N/A
Supports QC-Accepted)
217 1,R
10 | Cable/Terminations 7051218 1,J
11 | HVAC Qucting/Supports | 50%)216 1
12 | Tubing/Supporets/ 60%1220 1,J,0
Instrumentation
13 | Cathodic Protection/ 90%} 206,206A,210,6426 2
Grounding i T
, clgd(Instailed, not A
-Accepted)
14 | Insulation 60%{215 M
15 | Coatings. £0%} 213,219,234 L
16 | NOE 75%| Prepurchase and 2,3
Inactive Contracts
Active Site Contracts { 1,3
215 1,0,K,4
17 | Procurement 90%{ Supply System and 2

inactive Contracts

Active Site Contracts

A-
8 -
c-
0 -
£ -
fF-

G

H

~ R C
¢ 0

M-
N -
Q-
P
Q-
R -
S -
T~
U -
Y -
W
X -

Sacrificial Shield Wall
Pipe Whip Restraints Repair

Concrete Expansion Anchor Bolts(79-02)

Weld Radiograph Review
Soil Backfi1l Testing
Structural Steel Solting
Lubrite Plate Inspection

Sway Brace 8racket Inspecticn
(Pipe Suppart)

Pipe & Hanger As-Built

Test & Start-Up Component Inspection

Pre Service Inspection
Coating Rework

WBG Documentation Completion
541' Steel fabrication Program
Equipment Qualifization

Arc Strike Inspection

Hanger Balancing

Fire Protection Raceway Support Welds

8PC Equipment Inspection

RPY Set Task Force

8utlding Settlement

213 Oocumentation Task Force
Weldeo-let Inspection
Leckenby Components Inspection

*ilajor contracts performing the critical activity are underlined.

WNP-2 QUALITY VERIFICATION MATRIX

SAFETY-RELATED VWORK

Figure 4-3
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4.2.3

Contract 221A performed construction testing services only, and
did not install hardware at WNP-2. An evaluation of this con-
tract was performed in accordance with instruction QVI-07 and
is reported in Volume IV, Book 1. The result of this evalua-
tion is that reinspection of contract 221A work is inappro-
priate.

Contract 210A, Peter Kiewit Sons, for general construction is
not listed in Figure 4-2, but was initially in the scope of the
Program. However, it was subsequently determined that this
contract did not perform any work prior to July, 1980, and
therefore, is outside the scope of the QVP.

Program Content

The Systems Completion element of the QVP consists of reinspec-
tion of a sample of work completed prior to July, 1980, and :
review of the documentation associated with the sample. The
reinspection sample, when compared with its documentation,
validates the quality records for the entire population of
hardware. The inspections were performed by BPC and the con-
tractors, as discussed in Section 5.0.

The results of the reinspections are analyzed to determine the
nature and number of deficiencies. Following this analysis, a
decision is made: either further reinspection is required, or
a positive statement is made about the remaining hardware,
based upon the results of the sample reinspection. The metho-
dology for selecting samples, performing inspections and evalu-
ating results is discussed further in Section 6.0. -

Plans and Procedures

The verification of active contractors.was performed in accor-
dance with BPC Procedure SWP/P-G-14, "Reverification Coordi-
nation”. This procedure directs the interactions of BPC Con-
struction Management with the Supply System and contractors to
meet the requirements of the QVP. A copy of this procedure and
BPC's plan for verification are covered in Volume IV, Book 1.

The contractors' plans and procedures used for the verification

~activities are included in the respective contract reverifica-

tion reports.

4.3 Prepurchase and Inactive Contracts

4. 3.1

Contract Applicability

Forty-nine prepurchase contracts and 13 inactive site contracts
comprise the scope of the PP&IA element of the QVP. These con-
tracts are identified in Figure 4-2.
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4.3.2 Program Content

The PP&IA element of the QWP is composed of two phases of work.
First, the reviews outlined in the original program description
and second, the special examination conducted in response to
ques%iogs raised by the Region V Task Team in February,
1983(12),  These phases of PP&IA contract verification are
covered separately below.

4,3.2.1 First Phase, Project QA Review

Documentation reviews of the quality records for safety-
related hardware are accomplished to establish whether or
not the records meet specification, code, and FSAR
requirements. These reviews are conducted by the Project
QA organization (PQA) in accordance with established
procedures.

A review of the quality history of each contract is then
performed by a cooperative effort between PQA and the QWP
office to determine areas of questionable performance
which could need further examination or inspection. This
review consists of at least the following:

] The collective results of document reviews
o  Past vendor surveillances

0 Past NRC-identified problems

o Equipment operating history, if any

o The collective results of NCRs and CARs

The results of the above are considered to identify the
need for hardware inspection. If such a need is identi-
fied, then hands-on hardware inspection is performed by
the appropriate Project organization in much the same man-
ner as discussed in paragraph 4.2.2. )

4.3.2.2 Second Phase, Special PP4IA Review

All 62 PP&IA contracts are candidates for review in this
phase of the program, to confirm the effectiveness of the
first phase of review. E€ach of the 62 contracts is eval-
uvated against four 'criteria to determine which contracts
warrant application of the full.review process:

o] Did the contractor have an NRC-reviewed QA program?
If so, no further review is necessary as such con-
tracts are outside the scope of the 50.54(f) requests.
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Did the contractor furnish critical or unique com-
ponents? If not, drop from further review.

Can the work or component(s) be meaningfully re-
inspected? If not, develop special plan for
verification.

Is the work adequately verified by other related re-
inspection programs? If so, drop from further review.

The full review process for contracts selected for further
review has three parts:

o

Performance'History Review

A determination of the contractor's qualifications as
a contractor/supplier to the nuclear industry is ac-
complished by reviewing his history of performance on
ther similar projects prior to and during his work
at WNP-2.

Procedure Review

A review for technical adequacy of the contractor's
procedures is performed. Procedures are selected
from among those the contractor was required to sub-

. mit for A/E approval, and are those which- are part-

icularly critical to the work processes.

Record Review and Hardware Reinspection

A review of quality documentation and a visual re-
inspection of a representative sample of the contrac-
tor's work is performed.

Following the above steps, results of reviews and re-
inspections are analyzed for each contract to determine if
they are adequate to verify acceptability of the hardware
or if deficiencies identified indicate that additional
reinspection of a larger sample should be performed.
Inspections are performed and results are analyzed in the
manner discussed in Paragraph 4.2.2.

4.4 Special Tasks

The Special Tasks element of the QVP was initially instigated to address
three specific questions contained in the NRC's 50.54(f) letter:

0 "Were correct dispositions made for nonconformances, design changé;,
field change requests, and information requests?

4 - 10




0 Were there instances in which improperly qualified personnel per-
formed and inspected the work?

] Were receipt inspection requirements followed for contractor pro-
duced items and why weren't deficencies detected during receipt
inspection?"

The Special Tasks element of the Program was designed to address these
issues because they did not readily fall into the scope of the contract
inspection elements of the QVP discussed in Sections 4.2 and 4.3. During
the period the QWP was being implemented, three more tasks were incorpo-
rated in this element. These three tasks address grout, concrete and
nondestructive examination (NDE). The following sections describe the
six "special tasks".

A}

4.4.1 Deficiency Document Review

The Deficiency Document Review (DDR) was established to deter-
mine whether the dispositions of nonconformances, design
changes, field change requests, and 1nformat10n requests were
correct, and is divided into two parts:

0 Site documentation, subject to disposition by BRI.

o Contractors' internal documentation, dispositioned by con-
tractors' personnel .or BRI,

An examination of the procedures governing the control of each
document identified for review under this program is conducted
to determine that each disposition was subject to sufficient
scrutiny to reascnably assure its adequacy Where it can be
demonstrated that an independent review for technical adequacy
of deficiency-document dispositions or design-change informa-
tion was conducted, an investigation is made to determine that
surveillances on these reviews were performed to assure adher-
ence to procedures, and to confirm that corrective action was
taken where required Where previous adequate independent re-
views cannot be established, or to confirm the adequacy of pre-
vious, procedurally-conducted reviews, a random 10% sample of
selected documents is reviewed for technical adequacy.

4.4,2 " Personnel Qualifications Review

The Personnel Qualifications Review (PQR) was established to
ascertain that properly qualified personnel performed and
inspected the work or where qualifications were suspect, appro-
priate corrective action was taken. The review is divided into
two parts:

) Examination of A/E engineering personnel competency.
"0 Examination of contractors' engineering and non-engineer-

ing personnel's work adequacy.

4 - 11
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4.4.4
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The engineering portion of this review consists of assessment
of A/E and contractors' engineers by analyzing the results of
the DDR. The reviews conducted there are qualitatively an-
alyzed and researched for performance trends.

The second part of this review comprises an analysis of the

~results of reinspections in other elements of the QVP, previous

corrective actions, PQA surveillances, and special reviews to
determine the adequacy of the work and thereby the competence
of non-engineering personnel.

Receiving Inspection Review

The Receiving Inspection Review (RIR) was established to pro-
vide insight into receiving inspection practices by assuring

_acceptability of material in the plant, both stored and in-

stalled. This task does not wholly verify contractors' past
receiving inspection practices and inspection personnel
qualifications.

To assure stored material acceptability, analysis of repeat
receiving inspections performed on material in storage at the
time of the stopwork is performed.

The acceptability of the installed items is verified by review
and analysis of hardware reinspection and review of documenta-
tion accomplished in other elements of the QVP.

These actions are not directly responsive to the NRC's question
on receiving inspection in its 50.54(f) request, because at the
time of the stopwork, the plant was approximately 85% complete,
and it was considered of less value to assess contractors' past
receiving inspection programs than to provide assurance that
the material in the plant was acceptable. The RIR task ana-
lyzed the information resulting from the above actions to con-
tribute to an assessment of past receiving inspections and con-
firm material acceptability.

Grout Evaluation

The WNP-2 Project identified a lack of material traceability
and quality control .for the installation of sand-cement grout
in contract 215. A.field testing program was initiated to
determine suitability of the installations, whereby cores of
in-place grout are recovered, tested for compressive strength,
and the test results compared with specification requirements.
This program was implemented and expanded in three phases:

o Phase I, contract 215 sand-cement grout
0 Phase II, all contracts, all grout types

o Phase III, expanded sample from Phase II.

4 - 12
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The results are analyzed to determine the adequacy of original
installations or the need for replacement.

4,4,5 Cast-In-Place Concrete Evaluation

This task was initiated because meaningful reinspection of con-
crete and reinforcing steel cannot be accomplished without
destructive techniques. A special technical review was con-
ducted to collect quality-related information on concrete con-
struction in the plant and provide a comprehensive assessment
of its structural integrity.

The evaluation of concrete work at WNP-2 includes a technical
review of applicable contract specifications and procedures,
quality records, related programs, and other investigations. A
determination of the adequacy of concrete work is made on the
basis of these review results and takes into account the
Project's resolution of the NRC's Construction Appraisal Team
inspection findings.

4,.4.6 NDE Verification

This task was initiated late in the Program and responds to an
issue raised in an NRC review of the QVP. It was established
to verify that NDE performed on the Prdject prior to July,
1980, is of satisfactory quality to conform with requirements.
The task includes repeat NDE on a sample of previously examined
hardware and an evaluation of other NDE programs.

Special Related Programs

A number of special reinspection programs have‘been conducted at WNP-2
for a variety of reasons:

0 Project response to IE Bulletin
0 Project response to a recognized or potential deficiency
0 Project management attention to a critical activity

These special programs were generally performed on 100% of the hardware
under investigation, although some of the programs were performed on a .
sample basis. A list of special programs related to quality verification
is provided in Figure 4-4. This figure identifies each program with a
brief statement about its content. Each of these programs is sither
reported within the context of the QVP or an evaluation of the special
program is included in a QVP report.
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Where Reported

IDENT Name Description | vol. No.|l Bk, No,
A SACRIFICIAL SHIELD WALL 100X reinspecticn of accessible |
EVALUATION welds and other (contract 215%) v 3
8 | PIFE WHIP RESTRAINTS .. .. | 100% rework/refnspecticn (50, 1 2
REPATR_PROGRAM 21%)
[ CONCRETE EXPANSION ANCHOR Sample inspectien and retorque Iv 1
B80LT EVAL, (79-02) (All)
0 WELD RADIQGRAPH REVIEW ° E(ieie?d all ASME radiographs 111 7
215
£ [ SOIL BACKFILL TESTING Sample density testing, assesse 1I 4
PROGRAM zent (All)
F STRUCTURAL STEEL 8OLTING Sample retorque (215, 204, v 3
2064, 210)
G LUERITE PLATE INSPECTION 100X _reinspection (218%) IV 3
H SHAY-STRUT ASSEMSLY INSPEC~ | 100% field check (215) v 3
TION PROGRAM |
I ]
I PIPE & HANGER AS-BUILT | 100X field check QC f hangers, | IV 3
S. B. oloing (215) :
J TEST & STARTUP COMFONENT Open-and-{nspect mechanical & Iv | 3,10
INSPECTION electrical equicment (All)
K | PRE SERVICE INSPECTION | Repeat examination of ASME 944 7
welds (215)
L COATING REWORK Reinspaction of QC I coatings Iv 12, 18
1 (219, 233)
T :
M W3G DOCUMENTATION COMRLETION! Review cuality records (215) Iv. 7
N SAl% STEEL FABRICATION 100X reinsgection & rework 5al' v 3
PROGRAM steel (218)
9 EQUIPMENT QUALIFICATION Fleld check critical equigzent 1v 3
| mounting (All)
P ARC STRIKE INSPECTION 100X oloing reinspection (215) v 3
HANGER BALANCING Check and adiust hangers (215) | v | 3
1 |
R FPS RACEWAY SUPPORT WELOS | 100X reinspection of welds in v 1 3
- fire orotection raceways (217) |
|
S 8PC EQUIPMENT INSPECTION ODocuzent review, fleld check 1y | 3
equipment (215) i
T RPV SET TASK FORCE } Management review of RPV in- 11 1 4
| _stallation (209)
1
[§] BUILOING SETTLEMENT Monitoring oreqram (208) 1 4
v | 213 ODOCUMENTATION TASK Management review of quality 11 I &
FORCE racords (213)
£ WELO-O0-LET INSPECTION 1C0X reinspection for weld size Iv 3
(21S, 220)
"X LEXENBY-FASRICATED COMFON- | 100X Reinspectiocn (215) 14" 3
|_SNTS_INSPECTION :

SPECIAL RELATED PROGRAMS

Figure 4-4
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g oom:%m SUMMARYL 4/1/83g

Page 1 of 18
Washington Public Power Supply System
"~ Letter No. G02-80-153, 7/17/80 , .
(In Response to USNRC Letter No. EA-80-153, 6/17/80, 10CFR 50.54(f) Request)
COMMITMENT STATEMENTS DISCUSSION
Phase I - Short Term
o Management resources have been allocated to three a) Task Force-I - Problem Backlog:

Task Forces to develop plans to a) expedite reso-
lution of outstanding problem backlog at WNP-2,
b) verify adequacy of prior work, and c) assure blems were initially outlined in Letter
the management systems used to control continuing G02-80-259 to Region V, 11/12/80. Ac-
work are adequate. ' tivities to carry out the plans have:var-
ied as necessary to respond to ongoing
Project developments. Project instruc-
tions were issued for specific actions
to be accomplished by participants.

Plans for reducing the backlog of pro-

b) Task Force II -~ Reverification:

This Task Force effort was separated
into two phases: ‘

Task Force-II, Phase I - The Restart Pro-
gram reviewed procedures to assure that
work could be resumed with confidence
that past problems would not recur.

Task Force II, Phase II - The Quality
Verification Program was initiated in
June 1981 to verify work completed prior
to June, 1980. Reviews and reinspections
were carried out through 1982. Results
are now being analyzed.

1 Supersedes the "COMPARISON" of commitments to Quality Verification Program activities, dated July 1982.

‘N







Each Task Force has been directed to review stan-
dards of performance and detailed controls for
work methods. Recommendations for improvements
will be a principal output of the Task Force
efforts.

A requirement for approval by the Assistant Director
of Technology prior to resumption of installation ac-
tivities was placed on the WNP-2 major mechanical
contract on June 19 pending additional owner evalua-
tion of work methods, controls, and establishment of
standards of performance. Key personnel were as-
signed to perform the evaluation.

c) Task Force III - Management SysteQ
Improvements:

Management system improvements were
gddressed during the restart period.
Measures to assure adequate management
controls would be in place were initially
outlined in Letter G02-80-259. These
were further revised and improved by a
new Construction Management Contractor
being engaged in 1981 to carry out com-
pletion of the Project. The mechanical
contract work was assumed by a new
‘Systems Completion Contractor.

Controls for work methods were checked as a
part of the Restart procedures reviews, in
accordance with project instructions developed
for that purpose. The actual reduction of
backlogs of problems provides evidence that
recommended inprovements were carried out.

This commitment was revised to require Program
Director approval (IOM F-80-5928, 11/30/80)
instead of the Assistant Director of Tech-
nology. Prior to each contractor's restart
of construction, the activities leading to
restart were reviewed by Task Force personnel,
Project Quality Assurance, and in some cases,
an independent review by corporate personnel
was performed. Restart occurred on a commod-
ity basis prior to unconditional release of
the contractor's work. Shortly thereafter,
however, the mechanical work was placed in
the scope of WNP-2's Systems Completion
Contractor.







A plan has been established to perform summary eval-
uvations of other contractors' current work controls
at WNP-2 to reassure ourselves that quality controls
are effective and that resumption of work following
the current labor related work stoppage would have
minimal risk of quality problems and would not pre-
clude inspection of past work.

Accordingly, on July 17, we directed all contractors
doing safety-significant installation work at the
site to stop work until these reviews are completed.

Phase II - Intermediate

This phase will last until January 1, 1981, and will
include:

0

Completion of all reviews of safety-related hardware
and records associated with those cases where past
quality problems occurred and in those cases where
timely review is essential to integrate with the
startup sequence or is essential for timely evalua-
tion of management controls. The overall review
plan is given in Attachment 1.

£

The results from the above reviews will pe applied
to our evaluation of management controls, and any
necessary changes will be made to WNP-2 in this
phase.

Reinspection was performed during ongoing con-
struction, but its schedule was integrated
with the system startup sequence. Verifica-
tion reinspections were completed in each sys-
tem prior to turnover.

Review of work controls for contractogmer-
forming safety-related construction work at
WNP-2 was accomplished by the Task Forces
associated with the Restart Program.

These contractors were individually released

to resume construction by approval of the Pro-
gram Director following satisfactory comple-

tion of reviews and corrective actions. Ac-~

tual restarts were accomplished in early 1981. .

These intermediate-term commitments were not
met on the schedule originally anticipated.

It became apparent early in the Restart activ-
ities that, to perform a thorough review of
prior work, even in only those areas where
past problems occurred, it would be necessary
to separate the Task.Force II review actions
into two phases: Restart-and Reverification.
It was decided that work could be resumed,
provided new installations did not prevent
access to previously-installed hardware for
reinspection. It was necessary to complete
the evaluation of management controls prior

to restarting construction, but this was done
without applying results of hardware reinspec-
tions. Sufficient knowledge was acquired from
the review of procedures and control methods
to resume work with confidence that the man-
agement improvements made would result in
quality construction. The Restart activities
were actually completed in June, 1981, and
the Quality Verification Program activities
are scheduled to be complete in July, 1983.
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Phase III - Continuing

0

The reviews of safety-related hardware and records
will be completed in this phase and knowledge gained
in reviewing past work at WNP-2 will be applied to
evaluations of management control systems at all
projects.

Further changes will be made in construction manage-
ment systems which increase Owner awareness of-con-
tractor and subcontractor activities. Where neces-
sary, Owner personnel will be resident with contrac-
tors for a sufficient time to evaluate work methods
and quality controls. Additionally, certain contrac-
tor procedures are being individually analyzed and
necessary improvements will be made. These actions
will improve working level communication with the
Owner and will permit more timely action to resolve
problems.

It is recognized that the .resolution of outstanding
concerns and problems at WNP-2 requires additional
resources, more management involvement, improved per-
formance standards, and improved tracking systems
designed to inform project management of deviations
from performance standards and require timely reso- -
lution and followup. Detailed recommendations will
be made by the Task Forces.

These reviews are now (4/83) being completed
and the results evaluated. During the course
of all review actions, including those accom-
plished prior to resuming construction, know-
ledge acquired was disseminated to other Sup-
ply System Projects for use in evaluating
management controls. This was accomplished
through a corporate-adninistered “Lessons
Learned" Program.

Owner representatives were placed in residence .
with some of the contractors during the Re-

start Program. reviews. However, the methods

for completing construction at WNP-2 had been
altered by engaging a highly-experienced Con-
struction Manager early in 1981. All work is
being accomplished under Bechtel Power Cor-
poration's Quality Assurance Program.

Contractor procedures used in the ongoing work
after restart were reviewed and improved by
the Restart Program task forces. Very close
direct review and -approval of contractors'’
management plans for resuming and continuing
work were required prior to release for
restart. “

-Task Force I reviewed the overall status of '

outstanding project issues and made recommen-
dations that backlogs of Requests for Infor-
mation, Project Engineering Directives, Non-
conformance Reports, Corrective Action Re-
quests, 50.55(e)'s, and NRC Inspection Items
be reduced and management controls be estab-
lished to minimize future backlogs. Perform-
ance standards have been established for de-
ficiency reports, and backlog status is
tracked for all items and reported in the
Program Director's Report.
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The quality assurance program will be augnenttgay
more project, construction, and engineering manage-
ment awareness and involvement in resolution of qual-

ity problems.

In both the intermediate and continuing phases, the fol-
lowing conditions will apply:

0

Reports on these contract-by-contract reviews will be
prepared and given to the NRC Resident Inspector, and
forwarded to Region V every two months until completion.

Repairs or further action on identified deficiencies
will be reported in accordance with 10CFRSO0.55(e)

and Part 21. Deficiencies not meeting these criteria
will be in the periodic reporting and available for
review by the Resident Inspector.

In addition to. the contract-by-contract review pre-
sented in the schedule associated with the 50.54(f)
response, we have provided a model of our strengthen-
ed system verification process, which provides fur-
ther assurance of the acceptability of components

and structures integrated into a system.

In conclusion, I reiterate that our corporate energy is
dedicated to compliance with law, our public respons-
ibility for nuclear safety and the need to resolve these
issues on a rigorous schedule.

In addition to the normal management ifter-
faces on the Project, a Monthly Program Direc-
tor's Review is conducted to keep management
informed and involved in significant problem
issues. The review format requires partici-
pation by the Quality Assurance Department.

Bimonthly Reports have been provided to NRC,
Region V until 9/82. With NRC concurrence,
the frequency of reporting was revised to
quarterly.

The Project has adhered to this commitment
throughout the course of the Restart Program
and Quality Verification Program as evident
from the reports. .

The vérification process was rearranged when
the Quality Verification Program (QVP) was
prepared. Logic and flow diagrams are used
in the QWP description to illustrate program
activities and to depict the interrelated
elements of the plans.

As presented to the NRC in regular progress
reports since the June 1980 Stopwork, the Pro-
Ject has fulfilled these obligations in the
past and continues to do so in its ongoing
activities. Enormous resources have been
dedicated to sample reinspections by all Pro-
Ject participants, in order to determine the
adequacy of safety-related work accomplished
prior to the stopwork.

e







%e following is a "comparison® ot commitments of the plan submitted as Attachment 1 with the activitie!c-
complished (or under way) by the Supply System in its Restart and Quality Verification Programs. This attach-
ment embodies the 50.54(f) Commitments. Subsequent attachments, also listed hereafter with a brief descrip-

tion of the contents, do not record commitments, per se.
way or envisioned at the time of the response letter.

Rather, they provide a snapshot of activities under

Revisions to the information in the Attachment 1 comparison subsequent to a July, 1982 version (submitted to
the NRC with Bimonthly Progress Report No. 11) are indicated by vertical lines in the right-hand margin.

Commitment Statements

A. Sunmary

This program describes the plan the Supply System
will implement for the review and/or reinspection
of completed safety work to determine the ade-
quacy of documentation, installation and hard-
ware. Also, included is a schedule for the review
of contractors, subcontractors and prepurchased
equipment contractors.

Discussion

A general description of activities accom-
lished by the Supply System to review and-
reinspect completed safety-related work, and
therefore comply with the provisions of this
plan, is presented here. Although there are
no basic deviations from the objectives and
policies of this plan, changes from specific
provisions have occurred.

Because some intermediate-term commitments
were not met on the schedule originally
planned, and because the amount of review
associated with past work was greater than
anticipated, another schedule was presented
in the Quality Verification Program (QVP)
document, QVI-0l, Section 6.0. This schedule
was not periodically updated because there
are several contributing schedules involved
in planning the work of the QVP, each of
which was updated as necessary during the
course of work.







B. Ob jectives

The objectives of this program are to:

o Determine whether the quality assurance
program was adequate in the past to as-
.sure completed safety-related work was
properly performed.

() Identify need for repairs or further
action.

o Apply knowledge gained to the review of QA
programs at other Supply System Nuclear
Projects.

C. Policies sy
The review and/or inspection of safety-related work at
WNP-2 will be accomplished in accordance with the fol-
lowing policies: :

0o  Review of records, installation and hardware will
be accomplished under Owner direction and control.

The Restart Program and Independent Review
Team reviewed on-site contractor quality pro-
grams and that activity resulted in improve-
ments to those programs. The QVP, while not
specifically directed toward assessment of
those programs, is dedicated to determining
the adequacy of work completed by the con-
tractors prior to the stopwork. The accept-
ability of that work will provide a relevant
demonstration of the ability of past Quality
Assurance Programs to confirm that safety- .
related work was performed properly.

Deficiency-review results and problems identi-
fied during Restart were used to plan QVP
reinspections (reference: Generic Problem
Areas List). NCRs or other appropriate non-
conformance and corrective-action directives
have been written for deficiencies encoun-
tered in the QVP.

Applicable knowledge has been disseminated
through the corporate-administered Lessons
Learned Program. This process will continue
as appropriate through QVP completion.

The QVP, like Restart before it, is a Supply
System program. It is directed by the Supply
System with participation by personnel in all
site organizations. Project instructions pro-
vided management direction for all activities.
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2.1

The review and/or reinspection program will be ac-

complished by using the following process. The at-

tached logic diagram depicts the program.

Determine the criticality and priority of items for
review and/or reinspection.

2.1.1 Evaluate the significance of the safety functidn,

complexity of construction, time period of con-
struction or fabrication activity, assessment, and
trending of deficiency documentation, and discus-
sions with selected crafts and quality control
personnel. .

-10-

The process for review and reinspectid®of
past work was rearranged as described in Pro-
gram instructions. The revised implementation
process is more compatible with project ac-
tivities and still assures that the proper
reviews and reinspections are performed.

This determination was not made in the same
manner described in the original examples
given in the other attachments to the Supply
System's 50.54(f)-response letter. All ‘
QC-I1/SC-I hardware items, furnished or in- .
stalled by seventy contracts, were considered .
to be candidates- for reinspection in the QVP, .
and reinspection priority was determined by

the system turnover schedule.

As the review effort on prepurchase and in-
active contracts draws to a close, the Supply
System is initiating a special review of
hardware furnished or installed by these con-
tracts to determine if there are critical
components which should be reinspected, re-
gardless of other, program reviews which indi-
cate otherwise. Procedures and documentation
for these components are also covered by this
review.

Restart and in QVP. However, determination of
hardware reinspections were more dependent
upon results of the documentation review.
Trends of deficiency documentation established
during Restart reviews, along with other
identified concerns, were compiled into a
Generic Problem Areas List, which was used in
the development of reverification plans.
Discussions were not held with craft person-
nel, but were held with QA, QC, and Field
Engineering personnel to aid in determining
past problems.

Some of these considerations were made during ‘







P

2.1.2 Identify all contractors with eritical work gin-

ing. These contractors will be the first priority
for review. . .

2.1.3 Identify and evaluate all contractors with any work

2.2

2.3

remaining which could limit access for reinspection
of completed critical work.

Determine whether other inspection or evaluation
programs have satisfied or will satisfy the require-
ments of this program. These inspections or eval-
vations will be referred to Engineering for a doc-
umented evaluation of compliance with reinspection
objectives. Quality Assurance and Management will
review and approve results.

Record Review - A review of a significant number of

quality records for critical items shall be performed.

-11-

Accomplished in the Restart Program. Q QVP,
however, emphasis on systems completion had
more properly prioritized reviews and rein-
spections in the field in conjunction with
system turnover.

Scheduling of reinspection activities was
accomplished by system priority as stated
above, not by contractor or commodity. For
the randomly selected reinspections performed
by the QVP, no such selected sample of prior
work has been identified as having been
covered by new work accomplished since
Restart. ) :

In the QVP, credit is taken for inspections
performed by other programs only if they were
appropriate and were conducted with sufficient
independence to be objective. These programs
are reviewed in accordance with established

" guidelines and. the results documented (Ref.

QvVI-05). There are a number of such programs
which have reviewed work that was already in
place at the time of the stopwork. :

QC-1/5C-1 hardware comprises the candidate
population for review and reinspection (these
were considered to be the “critical items").
As identified in the model diagram sent along
with the 50.54(f)-response letter, a 10% sam-
ple of the QC-I1/SC-I hardware and records was
to be reviewed. In much of the work, 100%.of
the documentation was reviewed.







2.3.1 Quality and Work Procedures.

o Verify that procedures 1ncorporate appllcable re-
quirements from ths SAR, speciflcation, code, and
standards

o Verify that procedures were approved by appro-
priate approval authorities.

o Verify that welding and special procedures were
qualified.

2.3.2 Review personnel (welding/NDE/QC/Engineering) qual-
ifications to determine whether they were qualified.

2.3.3 Review deficiency reports (NCRs, CARs, IRs, RFls,
etc.) for the following:

-12-

Accomplished for current site contractor
procedures by the Restart Program. Proce-
dures for contracts already closed were not
reviewed for technical adequacy, but were
reviewed to determine that appropriate engi-
neering approval had been obtained. In cer-
tain instances in the Special Tasks element
of QVP, inactive-contract procedures were
reviewed to ascertain appropriate document
control measures were in place. Further, a
special effort, briefly outlined in Section

2.1, will address technical adequacy of
procedures for closed contracts.

Accomplished in QWP review of inactive con-
tracts, and Restart review of active con-
tracts.

Accomplished in QVP review of inactive con-
tracts, and Restart review of active con-
tracts.

Welding, NDE, and QC Inspectors' qualifi-
cations are covered by document reviews de-
scribed in Sections 3.1 and 4.1 of the QVP.
The techniques described in Section 5.2 .
provide positive information on engineering
qualifications by demonstrating individual
performance, and are more valuable than less
direct methods, such as verification of
resume statements and the like. This review
is not intended to be a resume search.







0 Significance of backlog on quality aspects.
4] Qualiiy of disposition as written.
(] -Quality of disposition as implemented.
2.3.4 Review selected sample of work packages for:
o Completion of all required inspections.
o Use of proper forms.
0 Completeness of package.
0 Adequacy of review by contractor personnel.

2.3.5 If significant problems are identified, escala-
tion of Records Reviews will be applied as shown
in the logic diagram.

2.4 Receipt Inspection - Evaluation of .Site Contrac-
tor receipt inspection programs will be conducted.

-13- -

Accomplished by Task Force I, Deficiency
Reviews. ~

Covered on a sample basis by the Special l
Tasks element of the QVP: Deficiency Docu-
ment Review.

Covered on a sample basis by the rein- |
spections of the Systems Completion element

of the QVP. -

tracts, and Section 4.0 for inactive con-
tracts. In some cases, more than a sample
are reviewed: 100% of Contract 215 (active)
and all inactive contractors' quality docu-
mentation were reviewed.

Covered by QVP, Section 3.0 for active con- ‘

The, diagram is not a specific part of the QVP.
Appropriate consideration is given to esca-
lation of inspections/reviews in all parts of
the Program as outlined in Section 5.1.

No specific actions are directed to assessing
the contractors' past programs, as this is not
considered useful. Reinspections of the mech- g .
anical contractor's stored ASME material, and .
reinspection of owner-furnished, prepurchased
material in storage was performed prior to use
in the plant. Previously installed material
was reinspected as a part of the Systems Com-
pletion and Prepurchase and Inactive Contracts
elements of the QVP, and this included appro-
priate receiving-inspection attributes. Ven-
dor drawings and information were utilized as
appropriate for these and other inspection
points. Deficiencies identified during rein-
spection of installed material, although pos-




2.4.1 Critical Items received by the contractor will be
identified.

2.4.2

Contractor's documented receiving inspection pro-
grams will be reviewed for adequacy. This review
shall include the following considerations:

Inclusion of PSAR and Specification
Requirements.

Receiving Inspection personnel qualifications.

Use of drawings, vendor data and/or vendor
specifications.

Review of deficiencies identified subsequent
to receipt inspection to determine if they
should have been documented at receipt
inspection.

-]4- :

sibly receiving~-inspection-related, arg -
solved within the project's corrective action
process, and no specific action will be taken
to identify their source.

" For the purpose of this program, critical

items are basically defined as QC-I or
QCII/SC-I. )

Active contractor procedures for receiving
inspection were reviewed in the Restart
Program for inclusion of FSAR and specifi-
cation requirements. Results of these re-
views are being considered in QVP review of
receiving inspection activities.

Receiving inspection personnel qualifications
were checked prior to restart of construction.
Earlier personnel will not be checked because
only general requirements existed prior to
restart, and verification is not considered
useful. A more valuable method was the rein-
spection of stored material to verify that it
meets project requirements, which indicates
whether past inspections were satisfactory.

Relevant information provided by the vendor is
utilized in performing verification reinspec-
tions of stored and installed hardware.

This will not be done. It would provide in-
direct information which is inconclusive be-
cause of the difficulty in determining if dis-
covered deficiencies existed at the time of
receiving inspection. Further, the reviews,
inspections, and tests performed by the pro-
Ject in this and other programs are directed
to verifying the in-place end product.
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2.4,3 If the receiving inspection program is judged to

not be adequate, a significant sample of instal-
led hardware shall be reinspected.

'2.4.4 If the receipt inspection program is judged ade-
quate, a smaller sample of reinspection shall be
accomplished.

2.4.5 Significant problems identified during the rein-

spection program shall result in a progressively
larger sample size.

2.5 Installation Reinspections - Installation Reinspec-
tions not covered by the reviews performed in 2.2
shall be accomplished as follows.

2.5.1 Critical work activities within the contractor’'s
scope of work shall be identified. Critical work
and activities are determined as identified in
Section 2.1.

2.5.2 A significant sample of work activities will be
selected for reinspection.

The Quality Verification Program provided a
complete reinspection of the mechanical con-
tractor's critical items which had a potential
for installation in in the plant, to verify
correct initial receiving inspection. With
minor exceptions, the material was found sat-
isfactory. The Supply System initiated a com-
plete reinspection of owner-furnished materi-
als in their custody. For hardware already
installed, a 10% sample was reinspected to
determine its acceptability.

Covered in 2.4.3.

For prepurchased material in storage, 100% was
reinspected. For the mechanical contractor's
ASME material in storage, 100% was reinspect-
ed. For previously installed material, the
Quality Verification Program analyzes the
nature and number of deficiencies discovered
in the reinspection process to determine
appropriate increases in sampling.

Installation reinspections are accomplished
by the Quality Verification Program.

Covered in Section 2.1l.

Basically, ten percent of the QC-I/SC-I items
in the plant which are not covered by other
inspection or evaluation programs are rein-
spected on a systems basis. The reinspec-
tions are repeat final visual inspections of
the hardware.







2.5.3 Reinspection shall independently verify adequacy
of the activity, as well as the accuracy of the
associated records.

2.5.4 If significant problems are found in the installa-
lation, a progressively larger sample will be
reinspected. )

2.6 Deficiencies - Deficiencies identified during the
performance of record review, reinspection of in-
stallations and received material shall be
documented.

2.6.1 An analysis of the number and types of deficiencies
identified shall be performed to determine the root
cause of the problem and appropriate corrective ac-
tion initiated. Relevant information will be-com-
municated to all projects.

2.6.2 Deficiencies meeting the requirements of
10CFR50.55(e) and/or Part 21 shall be reported to
the NRC in accordance with approved. procedures.
Others shall be summarized in the bimonthly report
to the NRC Region Vv Office.

-16-

QC instructions have been provided to !wer '
the reinspection activities. and review of
quality records. The ‘instructions require -
that independence of the inspectors be main-
tained. . )

The QWP analyzes the nature and number of
deficiencies discovered in the reinspection
process to determine appropriate increases in
sampling.

Deficiencies are recorded on Inspection
Reports and Nonconformance Reports. The
deficiencies are described and the correspond-
ing deficiency-documents are identified in

the final reports of the QVP.

Many deficiencies were identified and trended
in the Restart Program, and subsequent manage-
ment changes were made at WNP-2. The results
of the analysis of these task force efforts
were disseminated to all projects through the
corporate-administered Lessons Learned Pro-
gram. Likewise, the information on defic-
iency trends arising from the QVP are being
communicated through that program.

Appropriate reporting to the NRC has been
accomplished during the Restart and Quality
Verification Programs. In addition, de-
tailed reports of the reviews and rein-
spections are being prepared to record the
findings of the QVP, and will be published at
the completion of the program.
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ATTACHMENT 2 of 50.54(f)

Commitment Statements:

This attachment gives an example of the application of
review criteria to Contract 216. It describes a ration-
ale for selecting hardware for review.

ATTACHMENT 3 of 50.54(f)

Commitment Statements:

Attachment 3 is a description of' the features, scopes,
and functions of the three Supply System Task Forces es-
tablished to respond to the 50.54(f) information request.

ATTACHMENT. 4 of 50.54(f) &

Commitment Statements:

Attachment 4 is an illustration of a Flow Diagram for a
system verification process.

-17-

Basically all QC-I and SC-I hardware which has
been completed, inspected, and accepted prior
to July, 1980, are candidates for review in
the QW. Not all work will be sampled for
reinspection; however, decisions for not rein-
specting the work of a contract or a system
will be documented in the reports of the rein-
spection programs. '

Task Force activities have been or are being
performed in accordance with the provisions of
this attachment. Aside from the condition
where much of the Task Force III activity was
identified and performed within Task Force

II, Phase I, there have been and there are no
anticipated significant deviations from the’
provisions of the attachment. | .

There are no significant departures from ele- ‘
ments illustrated. More detailed illustra-

tions of the verification processes are in-

cluded in the Quality Verification Program
description.
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ATTACHMENT 5 of' 50.54(f)

Commitment Statements:

Attachment S5 specifically relates to then-near-term ac-
tions for Contract 215.

ATTACHMENT 6 of 50.54(f)

Commitment Statements:

Attachment 6 described then-recent actions to strengthen
management control of the Project.

-18-

Except for some of the verification of past

‘work, these issues were addressed in earlier

activities, prior to the restart of construc-
tion. The past work is covered in the Quality
Verification Program. The construction scope
of Contract 215 was transferred to the Sys-
tems Completion Contractor.

This was a historical snapshot of management
actions during the period preceding the ces-
sation of work. The attachment contained no
specific commitments pertaining to verifica-
tion tasks. A number of these activities con-
tinue today.







SECTION 5.0

PROGRAM MANAGEMENT

This section describes the organization and management activities which con-
trol the QVP, and the methods by which close coordlnation and control were
achieved.

5.1

502

Organization

The QVP was performed by the Supply System and its Construction Manage-
ment Contractor, BPC. The Supply System QVP Manager was responsible for
the overall implementation of the program. The QVP Manager, while re-
porting to the Supply System Construction Manager, was not directly
involved in the ongoing construction of the plant. Figure 5-1 is a func-
tional organization chart which illustrates the activities and responsi-
bilities of the Program participants.

Program Interfaces

5.2.1 Internal Control

The activities which comprise the QVP have been performed by a
diverse group of participants. This was realized at the begin-
ning of the Program, so conscious steps were taken to ensure
the Program was properly implemented. This was particularly
the case in the Systems Completion element where verification
of active contracts was being performed by the Construction
Manager and the construction contractors.

5.2.1.1 QVP - Bechtel Reverification Group

Daily interface meetings were held with the QVP Manager,
his appropriate staff members, and the BRG lead engineer.
The detailed philosophy for reinspection, progress and
results were discussed at these meestings.

The BRG held frequent meetings with the contractors during
the preparation and implementation of the Program. The
QVP office was kept informed of these activities and part-
icipated in many of the contractor meetings.

5.2.1.2 QVP - Project

The internal control between the QVP office and other Pro-
Ject departments was managed by normal administrative pro- -
cesses. Requests for action were initiated by memoranda,
and such actions were monitored by regular interface
meetlngs
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5.2.2

5.2.3

The main Project-related activities were the meetings be-
tween the QVP staff and the Project QA department for the
control of the PP&IA document review; and the meetings
among the QVP staff, Corporate and Project Engineering
departments, Project QA, the A/E and active site contrac-~
tors for the Special Tasks element of the QVP.

Management Involvement

WNP-2 Project management received information on the depth,
status and findings of the QVP from a number of regular meet-
ings between QVP participants and Project management staff,
both Supply System and Bechtel. The major informational meet-
ings are as follows:

\

0 Daily meetings with the Supply System Construction Manager
o Periodic informal meetings with the WNP-2 Program Director
0 Formal presentations to Project management

0 Presentation to Corporate Nuclear Safety Review Board

0 BRG presentations to BPC corporate representatives

Project management also obtained information during the pre-
paration of presentations to outside organizations, and feed-
back from its independent consultants, as discussed in Section
5.4.

NRC Involvement

The NRC Resident Inspectors kept themselves informed of the
activities of the QVP by a variety of means:

o) The Resident Inspector (RI) attended many of the daily
interface meatings between the QVP and the BRG, at which
time these meetings were extended beyond the normal daily
scope to address broader issues.

) The RI attended the program presentations to Project man-
agement and some presentations to external auditors.

0 - The RI requested copies of all BRG outgoing correspondence
~and all significant QVP correspondence. In addition, the
RI receives copies of all completed reports.

o The RI was provided additional information or documenta-
tion upon request during the course of the Program. These
requests were tracked by the QVP office to ensure they
were met. Tracked items included those which were re-
corded during NRC weekly and monthly exit meetlngs as
well as the RI's informal requests.

5«3






5.3 Reporting

The QVP Manager periodically gave presentations to the NRC
Region V staff on the QVP. These presentations have covered a
broad spectrum of the Program, including content, results,
status and methodology. Questions on Program content and

- methodology have, at times, resulted in additional Program

commitments.

The reports discussed in this section are those periodic reports related
to management of the Program. The large number of reports which describe
the activities and results of the Program are identified in Section 1.0
and will not be discussed here.

5.3.1

5'3.2

5.3.3

Internal Program Reports

The internal reporting of active construction contracts between
the BRG and the QVP consisted of a semi-monthly report which
described the status of the program and the major activities
occuring during the report period. This report includes the
semi-monthly reports submitted to the BRG by each of the con-
tractors. These reports describe the status and activities for
each contract.

In January, 1983, the frequency of BRG reporting was reduced to
monthly because of the reduced level of reinspection activity
toward the end of the Program.

Reports To Management

The QVP Manager submitted weekly reports to the Supply System
Construction Manager. These reports contained general informa-
tion and a section on each of the three major elements of the
QVP. Information for the latter sections was prepared by each
of the lead engineers in the QVP office. This report provided
a detailed and accurate status of the activities being per-
formed in the Program.

Reports To NRC

The Supply System provided periodic reports to the NRC Region V
office describing the major activities in the QVP during the
reporting periods. These reports were initiated to meet a com-
mitment made in response to the NRC's 50.54(f) letter. Initi-
ally, the report described the activities occurring during
earlier phases of the RCSW program:(refer to Section 3.0).
However, from mid-1981 onwards the Restart Program was complete
and the reports dealt solely with the QVP. ,

The reports contain a description of the major activities oc-
curring during the report period, including a description of

.any changes in the Program by which the Project was meeting its







Program is described along with the major findings.

The reports were initially submitted on

a bi-monthly basis

which continued until the end of June, 1982. From July 1,
1982, the reports were submitted on a quarterly basis, pursuant
to an agreement between the Supply System Program Director and

the Region v Administrator.
5.4 Audits

commitments in the 50.54(f) response letter. The status of the

\
\
The QVP was periodically scrutinized through rigorous reviews by auditing
agencies, both internal and external to the Project. Thirteen audits and
75 surveillances were conducted during the implementation peried of the
Program. These are listed below and discussed hereinafter.

Audits &.Surveillances

QOverall Program

Audit Jan 82

Management Assessment Apr 82

Audit Jun 82-Sep 83
Audit Jul 82
Surveillance Oct 82

Audit Jan 83
Bechtel

Audit Jun-Jul 82
Audit Sep 82

Audit Jan 83
Contractors

5 Audits Jan-0ct 82

74 Surveillances Dec-81 - Oct 82

5.4.1 Internal Audits

5.4.1.1 Bechtel QA

Bechtel QA performed two audits of
of the contractors' QVP activities.

Project QA

Corporate QA

TAA

Acministrative Auditor
Project QA

Corporate QA

Bechtel QA
Corporate QA
Bechtel QA

Bechtel QA

Bechtel QC

BPC's and five audits
These audits verified
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5.4.1.2
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~

the implementation of the Program to the applicable proce-
dures. They consisted of reviews to ensure compliance
with Program requirements and thoroughness of reinspec-
tion. The audit reports are included in the appropriate
book of Volume IV.

Bechtel QC

Bechtel QC performed a total of 74 surveillances of the
contractors during the reinspection activities. These
surveillances were performed to ensure compliance with
Program requirements, and are included in the respective
contract reports (Volume V).

5.4.2 Management Reviews

5.4.2‘1

5.4.2.2

Management Assessment

WNP-2 Project management i?it}ated a Management Assessment
of the QWP in April, 1982.(13) The Management Assess-
ment Team consisted of senior personnel from the Supply
System Corporate QA organization. The objective of the
assessment was to provide the WNP-2 Program Director with

. an evaluation of the ongoing Quality Verification Pro-

gram's capabilities to satisfy the commitments made in the
July, 1980, response to the NRC's 50.54(f) request.

The assessment was performed by a thorough review of com-
mitments, reports to NRC, QVP procedures and correspon-
dence; interviews with a complete cross-section of the
personnel involved; and selected observations of the
functioning program.

The assessment identifies a number of areas in the Program
which required strengthening in order to most effectively
meet the commitments. It also identifies a number of
strong points, the most important of which was the know-
ledge, attitude, qualification, and organization of the
personnel assigned to the Program. The Project initiated
corrective action to strengthen the weak areas.

Technical Audit Associates (TAA)

The Supply System obtained the services of TAA to perform
an independent review of the WNP-2 Plant Verification Pro-
gram, of which QWP is a part. The Plant Verification Pro-
gram is described in separate reports.(14) TAA is a
select group of senior management personnel, each of whom
has many years of responsible experience in the nuclear
industry.






5.4.3

5.4.2.3 Corporate QA

.
f

TAA performed an ongoing review of the QVP which includes

* an in-depth review of selected Program reports. These
reviews were performed to ensure the technical validity of
the Program, its assumptions and conclusions.

[

The Supply System Corporate QA‘OE?a9ization performed an

audit of BRG in September, 1982,(I5) and an audit of the

QWP in January, 1983.(16)" These audits confirm the ade-

quacy of the implementation of the Program as well as the
inclusion of resolutions to earlier Management Assessment
findings.

5.4.2.4 Project QA

The Project QA organ%zation performed an audit of the QVP
in January, 1982,117) to ensure the Program was being
correctly implemented by its major participants.

Proje?t QA performed a surveillance in October,
1982, (18) tg ensure Management Assessment findings had
been resolved.

5.4.2.5 Administrative Auditor

The Supply System Administrative Auditor, who reports to
the Board of Directors and interfaces with the Office of
the Washington State Auditor, reviewed the Program in
July, 1982.

NRC QOverview and Inspections

The NRC Region V office has comprehensively covered the QVP
during the period of its implementation. This has been achi-

. eved through the events outlined herein as well as by the di-

rect involvement of the Resident Inspector discussed earlier.

0 In February, 1983, a Region V Task Team reviewed the QVP
against the commitments in the Supply System's original
response to the 50.54(f) request. This team identified 11
issue? w?ich were discussed at a meeting in March,
1983.(19) At this meeting, Project responses to the
questions raised were provided and additional commitments
were made by the Supply System.

o In June, 1983, the Supply System made a QVP presentation
at the Region V office as part of an overall Project stat-
us report. This presentation evolved into a work session
in which eight additional questions were raised. These
questions were answered at a presentation at the Project
site later that month, and also included additional
commi tments . (20) '



0 Early in the Program, the RI requested notification prior
to performing any reinspection activities. This enabled
the RI to perform unannounced checks of the adequacy of
the reinspections.

o The RI or Region V representatives have reviewed reports
generated as a part of the Program. These reviews have
included independent inspections of a sample of hardware
to confirm the adequacy of the reinspections.

0 The RI or Region V Tepresentatives have reviewed the
implementation of many aspects of the Program during its
progress.

5.5 Resources and Cost

¥ The Supply System and its contractors have expended approximately 150,000
manhours of effort in the execution of the QVP. This estimate includes
those resources dedicated to reviews, inspections, management activities,
and construction-craft support of the Program, but does not include the
resources expended in special related programs. An estimate of these
manhours, identified by Project organization, is providsd below. The
total cost of the QWP is estimated to approach $10 million.

ESTIMATE OF
- . QVP PERSONNEL RESOURCES

ORGANIZATION AVERAGE NO. PERSONNEL MANHOURS X 1000
QVP Office 6 23
BRG Office 6 18
Project Engineering 8 15
Corporate Engineering 5 1
Project QA 6 28
Bechtel QA 2 4
Grout Program 13 : 6
Contractors 51 53
TOTALS 9 148

In addition to QVP resources, the Project has expended in excess of one
and one-quarter million manhours and $32 million on special related
programs to verify the work in place.



SECTION 6.0

METHOBOLOGY

This section addresses the rationale applied to sampling, and the techniques
used to select hardware items for reinspection and design change documents for
review. It covers the philosophy applied to inspections in this Program and
the methods used to perform them. It also addresses the rationale used to
evaluate results of the inspections and reviews so that conclusions may he
drawn and appropriate corrective actions initiated. The entire process is
displayed in the logic diagram' in Figure 6-3 near the end of this section.

6.1 Sampling Rationale

6.1.1 Active Contracts

6.1.1.1 Determine Hardware Population

The process of selecting a representative sample of hard-
ware begins with a determination of the population of
safety-related work completed by the construction force
and accepted by the contractors' QC prior to July, 1980.
The contractors' own management system control lists are
used to do this wherever possible.

Those items constructed and accepted after July, 1980, are
excluded from the scope of QVP because of the strengthened
construction controls in place at the time of the NRC-
approved restart. These improvements in the management
system are:

o Contractors’ improved management systems, QA Pro-
grams, and procedures reviewed by Restart Program

0 New Construction Manager/Construction Completion Con-
tractor with NRC-reviewed QA Program

o Retraining of construction personnel and inspectors
to improved procedures

0 Strengthened A/E responsibility for design by separa-
ting design and construction management functions

0 Realignment of contract scopes to avoid duplication
of work types

o Supply System management improvements made to
strengthen projects.
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6.1'1.2

The next step in the process is to determine those com-
ponents which were reworked after July, 1980, either be-
cause of redesign or previously identified deficiencies.
If so, the current Project GA Program covers this work,
and the components can be removed from the scope of QVP.

The above does not affect the validity of the sampling
process or the scope for the purpose of verification, be-
cause QVP addresses all safety-related work which was con-
structed, inspected and accepted prior to July, 1980, and
which remains in place.

The ‘final step in the determination of the population is:
the evaluation of other related programs to determine if
these programs meet the requirements of the QVP. These
programs were addressed in Section 4.5. If the programs
meet the requirements of the QWP, then the population of
hardware covered by these programs is eliminated from the
scope of reinspection and the overall population for
sampling is adjusted.

Select Items

The 50.54(f)-response letter committed the Supply System
to review a "significant sample" of records and hardware.
The logic diagram in the response letter indicates 10% of
the records will be reviewed. Ten percent, therefore, has
beig taken to define "significant sample" for hardware as
well, )

For the larger contracts, a 10% sample size is rconsidered
to be a very significant amount, which allows statistical
results and projections to be determined with a great
degree of confidence.

The sample selection process is as follows:

o Separate each contractor's work scope into similar
components, i.e., piping, hangers, duct pieces, etc.

o} Select 10% of eéch component type at random using
appropriate random number tables, hand selection,
number generators, etc.

o] Document the sample selected prior to inspection.

For contracts 215 and 218, because of the large work
scope, components are selected from within startup systems
to facilitate schedule requirements. The system turnover
schedule was used to guide the order of inspections for
maintaining priority over on-going construction.



. N .

For contract 215, a random 10% sample of piping isometrics
was selected within each system. The hangers on those
isometrics comprise the 10% sample of hangers across the
contract. A check was made to verify that the sample size
of hangers was adequate to cover the total number of
hangers installed by contract 215. This sampling process
did not negate the randomness of hanger selection, rather,
it selected hangers in random sub-groups.:

. To verify that the random samples represent a typical

cross-section of the total population, a check was per-
formed for contract 215, mechanical construction, and con-
tract 218, electrical construction, the two largest active
contracts. This was a comparison of the time of installa-
tion of the the sample with the time of installation of
the total population. The excellent correlation between
the sample and the total population is apparent from ex-
amining Figures 6-la and b for contract 215 hardware, and
Figures 6-2a and b for contract 218. The graphs are
plotted on different scales (10X)-to facilitate comparison
of the 10% samples with the total populations.

A random selection should provide a correct distribution
across time period, personnel performing and inspecting
the work, complexity of installation, etc. The time-
period check of the sample against the population shows
this to be true.

6.1.2 PP&IA Contracts

6.1.201

6.1'2.2

Determine Population

All of the hardware provided in the plant by these con-
tracts is subject to verification. Therefore, in the
first phase of the PP&IA element of the Program documenta-
tion for all safety-related hardware is subject to review,
and hardware reinspection is determined by consideration
of the results of the document reviews, contract-quality-
history reviews, and special related programs.

In the second phase of this element, the process is
oriented to reinspection of hardware, and the methodology
for determining the candidate population for reinspection
virtually follows that described in Paragraph 6.1.1.1.

Select Items

In both phases, following a decision to reinspect hard-
ware, the sampling process for items which lend themselves
to discrete counting is identical to that outlined in
Paragraph 6.1.1.2. In the case of unique items for which
discrete counting is inappropriate, such as, one safety-
related crane, a reinspection plan is established.

6-3
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6.1.3 Special Tasks

6.1.3.1

6.1.3.2

6.1.3.3

6.1.3.4

6.1.3.5

Deficiency Document Review

The determination of the candidate population of design-
change documents, the segregation of documents into
generic groups, the evaluation of past activities and
special programs, and the random selection follow essen-
tially the same process as that described for active con-
tracts in Section 6.1.1.

Personnel Qualifications Review

This task utilizes the results of reviews conducted in
other elements of the Program, and does not, in itself,
include a sampling process. .

Receiving Inspection Review

This task uses information obtained from a combination of
1) inspections in other elements of the Program, and 2)
repeat receiving inspection of 100% of the hardware in .
storage at-the time of the stop work order. The task does
not, in itself, include a sampling process.

Grout Evaluation

The sampling and testing of grout microcores was accom-
plished in three phases. In the first phase, samples of
one type of grout were selected randomly from one contract
to determine the extent of an identified problem. This
effort was later extended in the second phase to address a
total population of all grout types in all contracts.
Sampling of grout microcores was extended in the third
phase to_meet criteria established in NRC IE Bulletin
79-02,(21) for achieving a 95% confidence level that de-
fects could exist in less than 5% of the population.

Cast-In-Place Concrete Evaluation

A technical review of essentially all quality records,
procedures, specifications, and test results in all con-
tracts which provided QC I or QC II SC I concreste con-
struction in the plant, was directed to characterizing the
quality of that work. The task does not, in itself,
include a sampling process.
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6.1.3.6 NDE Verification

The total population of NDE work completed prior to July,
. '1980, was determined by review of all contracts which pro-
duced safety-related work. An evaluation was then made of
other related programs to ascertain verification activi-
ties already performed. Random samples were selected from
+ the resultant population to meet the criteria established
in IE Bulletin 79-02.

6.2 Inspection Philosophy

6.2.1 Generic Problem Areas

A set of Generic Problem Areas (GPA's) was developed prior to per-
forming any reinspections. These GPA's were compiled from a review
of the following items:

o NRC Inspection Reports
) 50.55(e) Reports
) Restart Findings
o System Walkdowns

The GPA's consist of a list of 50 areas where problems had been
identified on work completed prior to July, 1980. The purpose of
the GPA's was to ensure, whenever possible, that reinspections
adequately addressed the concerns over previous work. For active
contracts, this was achieved by assigning the GPA's to all appli-
cable contractors and requiring that the review process address each
GPA. The ability of the reinspection to address the GPA is, of
course, dependent upon the extent the problem remains visible in the
final configuration.

The list of GPA's is covered more fully in Volume IV, Book I.

6.2.2 Persomnel Independence

The hardware inspections and document reviews for active contracts
were performed by either the contractors' QC inspectors or Bechtel
QC engineers. The BQC engineers were obviously independent of the
original inspections. The inspections performed by the contract-
ors on their own work were performed hy subcontractors or by the
contractors' own QC personnel and surveillance of this was performed
by BQC. In the latter case, the inspection personnel were not
allowed to be those who performed the original inspection.

The PP&IA and Special Tasks elements were performed by Supply Sys-
tem or BPC persomnel who were independent of the designers and

~ constructors who performed ‘the original work.
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6.2.3 Inspection Scope g

The reinspections of hardware were complete, repeat, final, visual
inspections of the hardware components. These inspections were per-
formed either to current contractor procedures, which, for active
contracts, had been reviewed and approved during the Restart Pro-
gram, or to new instructions or procedures. In general,-disassembly
or destructive work was not performed in order to repeat the inspec-
tions. However, sandblasting of major welded components was per-
formed in order to adequately and critically examine the weld qual-
ity on pipe supports and structural steel.

Inspections of code-stamped items from ASME vendors were not rein-
spected for weld quality, nor were standard off-the-shelf components
reinspected, provided that proper surveillance had be?n performed on
the vendor. This is documented as Key Decision #2(22) in the

QVP. The code data reports for ASME hardware are considered to be
objective evidence of acceptability for these items, since they pro-
vide legal documentation of an independent inspection.

The, document reviews were repeat technical reviews and were per-
formed in accordance with current approved procedures on the quality
records that support the hardware selected for reinspection.

The review scope of the Special Tasks element is adequately ad-
dressed in the descriptive information provided in Section 4.0.

6.2.4 Inspection Schedule

For active contracts, the inspections were performed and the re-
sults evaluated prior to turnover of a startup system from BPC to
the Supply System. This maintained %he priority over on-going work,
and is documented as Key Decision #1(23) in the QWP. Although

some items were inaccessible for reinspection, no items were made
inaccessible by work performed after July, 1980.

Fbr inactive contracts, inspections were performed as soon as
practical after the need for reinspection was identified.

Insﬁection Results Evaluation

This section presents the methodology for evaiuating inspection and re-
view resultq.

6.3.1 Active Contracts

. The scope of reinspections varies greatly from contract to con-
tract and hence the complexity of an analysis of the reinspection
results also varies greatly. The deficiency evaluation process is
described in this section for the most complex contract. The same
major steps were applied to all contracts, but the specific details
are simpler. The major steps of the deficiency evaluation process
are:






NOTE :

Sort the negative insbection results for common deficiencies,
e.g., undercut, undersize, as-built variance, etc.

Check for deficiency coverage by a special related 100% inspec-
tion program. Eliminate these from further analysis, e.g.:

- Arc strike program
- As-built program
- Hanger balancing

Inspection programs performed uncder BPC's current QA program

are corrective programs, where necassary.

0

0

Review common deficiencies (not covered by related programs)
for_safety significance:

- Consider spécification and code requirements, SAR commit-
ments, etc.

- Consider multiple deficiencies on components.
- Determine remaininquesign margins with deficiency.

- Determine likelihood énd probable cause of failure, i.e.,
seismic event, design loading, etc.

- Extrapolate identified deficienczes to population not
reinspected.

If deficiencies are determined to be safety significant, sort
for common causes and examine characteristics surroundlng the
deficiencies, such as (for contract 215):

- Welder

- QC Inspector

- Syétem
- Component

Collect results of individual steps, search for common causes
(e.g., QC Inspector vs number of weld deficiencies).

Perform further reinspection of the identified .problem érea.

The entire reinspection and results evaluation process is shown in
Figure 6-3.
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6.3.2 Prepurchase and Inactive Contracts

The major steps of the deficiency evaluation process for PP&IA con-
tracts closely follow those for the active contracts:

0

Sort the negative inspection or review results for common de-
ficiencies (weld undersize, wrong material, etc.) and hy com-
modity (valves, pumps, motor control center, etc.).

Analyze the sorted results to determine the safety significance
of deficiencies.

Analyze the sorted results to determine if generic or repeating
trends exist. If so, analyze further for common causes (same
welder, same QC inspector, etc.).

Review the results of trend analysis and the determination of
safety significance. Determine whether further inspection is
required.

If further inspection is required, select additional components
for reinspection, based on common causes of deficiencies and
specific attributes found deficient.

6.3.3 ‘Special Tasks

6.3.3.1 Deficiency Document Review

The sequence of steps for the evaluation of document dis-
positions found technically inadequate in this review
follow essentially the same process as that for active
contracts: . ,

0 Sort the discrepant documents by type, contract, dis-
positioning engineer, discipline, and date of
disposition.

0 Submit the discrepant dispositions for review by PQA
and BRI to determine safety significance and correc-
tive action requirements.

0 Review sorted documents for generic trends (same dis-
positioner, same contract, etc.), and record reslts.

o] If additional review is determined to be. required,

select an enlarged sample based on the trend analysis
results (contract, document type, etec.).

6 - 11






. 6.3.3.2

6.3.3.3

6.3.3.4

. l .

Personnel Qualifications Review

The Personnel Qualifications Review is an analysis other
elements of the QVP which ensures the competency and
therefore the qualifications of those associated with
quality affecting work. The process for the analysis of
deficiencies discovered in these programs is discussed
throughout this section. Two general areas are covered:

0 Technical inadequacy of dispositions by engineering
personnel is addressed in the Deficiency Document
Review. )

o Substandard performance by nonengineering personnel
is addressed in active contracts, PP&IA contracts,
NDE review, and others.

If a programmatic deficiency is found during this review,
it is addressed through the existing management corrective
action request system.

Receiving Inspection Review

The Receiving Inspection Review is an analysis of the ef-
fectiveness of several site programs to ensure the ade-
quacy of material installed or in storage awaiting instal-
lation at the time of the stop work order. These programs
include the active and PP&IA contract reviews, test and
startup program, and special reviews. The process of an-
alysis of deficiencies is presented throughout this sec-
tion. Generic deficiencies identified in other reviews,
as well as programmatic deficiencies identified as a re-
sult of this review, are resolved through the existing
management corrective action request system.

Grout Evaluation

The sequence of steps for the evaluation of grout com-
pressive-strength-test results which fail to meet spec-
ified requirements is as follows:

0 Sort nonconforming results by grout type, installing
contractor, use, and date of installation.

0  -Review sorted results for generic trends (same con-
tractor, same grout application).

6 - 12






6'3'3.5

6.3.3.6

0 Submit noncomforming results to BRI for a comparison
and analysis of test results to design requirements
and corrective action if required.

0 Increase sample size in accordance with IE Bulletin
79-02 sampling requirements if BRI review of noncon-
forming test results indicates the grout strength is
not acceptable.

Concrete Evaluation

The concrete quality evaluation is a collection, trend
analysis, and discussion of quality issues in all con-
tracts which installed concrete. Generic deficiencies
identified in the contract work were resolved through the
management corrective action programs in effect at the
time of construction. These formed the basis for the
evaluation.

NDE Verification

The actions associated with evaluation of deficiencies in
NDE verification are essentially the same as those for
active contracts. Sample sizes are increased in accor-
dance with IE Bulletin 79-02 requirements.
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| . SECTION 7.0

PROGRAM RESULTS

: This section presents the quantitative results of the QVP reinspections of
hardware and reviews of quality records, procedures, and design change docu-
ments. Those instances where further investigation was necessary are also

‘ identified.

l

|

J

|

|

7.1 Active Contracts

7.1.1 Contract 213A, PDM

N Pittsburgh-Des Moines Corporation (PDM) was responsible for the
installation of components and piping for the containment. A
substantial amount of the pre-1980 work was reinspected and/or
reworked to resolve a major Corrective Action Request (CAR)
generated during Restart. Of the hardware not addressed by the
CAR, a sample of 40 items, representing weld pads, pedestal
connections, downcomer attachments, and penetrations was se-
lected from a population of 208 items. As a result of the re-
inspection of this hardware, the sample was increased in two
areas (weld pads - 100%, pedestal connections - 20%) for a
total sample of 82. The only safety-significant deficiencies
‘ were identified on weld. pads, where the inspection covered them
all; the ten significant deficiencies were reworked.

7.1.2 Contract 215, WBG

the installation of mechanical systems and equipment for the
plant, and certain structural steel in the containment dry-
well, A large portion of the pre-1980 work has been redesigned
and/or reworked, or reinspected by special related programs.
The reworked hardware is not covered in the figures presented
below. '

i
( , Wright-Schuchart-Harbor/Boecon/GERI (WBG) was responsible for

Samples were selected‘in the areas of piping, hangers, and
structural steel:

0 Piping -~ A sample of 128 isometrics (1700 welds) was se-
lected from a population of 1033. There was one increase
4 in sample size during performance of this program (15,
increased to 19 small-bore isometrics because of under-
sized socket welds). A total of 11 deficiencies identi-
fied in the remaining reinspections were reworked, al-
though later analysis showed none would have failed in
service. Engineering analysis of reinspection results
indicated a potential problem, however. To resolve it,
the flange-connection socket welds in small-bore high-
‘ energy systems are being reinspected for undersized welds.







7.1.3

7.1.4

7.1.5

7.1.6

.
-

0 Hangers - A sample of 661 hangers (9000 welds) was se-
lected from a population of 6300. There were no increases
in sample size. Forty-six deficiencies, identified in the
reinspections were reworked, although later analysis
showed none would have failed in service. One recurring
deficiency in this group was undersized welds, which is in
part the reason for the Project's decision to repeat the
as-built effort on pipe supports.

0 Structural Steel - A sample of 152 structural components
(1700 welds) was selected from a population of 899 beam
connections, and pipe-whip-supports. One increase in
sample size was made because of misalignment of members at
a particular type of connection (100%, to four beam
seats). Forty-two deficiencies were reworked, although
later analysis showed none would have failed in service.

Contract 216, TWC

The Waldinger Corporation (TWC) was responsible for the instal-
lation of HVAC and plumbing systems. A sample of 151 items,

. representing ductwork, equipment, and supports, was selected

from a population of 1495 items. No significant deficiencies
were identified and no increases in sample were necessary.

Contract 217, Sentry

The Sentry Automatic Sprinkler Company was responsible for the
‘installation of fire protection systems. A sample of 449
brackets and conduit supports was selected from a population of
3312 items. No significant deficiencies were identified and no
increases in sample were necessary.

Contract 218, F/L

Fischbach/Lord Electric Company (F/L) was responsible for the
installation of electrical systems and equipment. A sample of
1824 items was selected from a population of 17,700 cables,
terminations, equipment, and penetrations. No significant de-
ficiencies were identified, but the A/E considered it advisable
to confirm that terminations were checked for proper crimping
again during system line-up tests. This has been confirmed,
and no other increases in sample were necessary.

Contract 219, OBC

Oliver B. Cannon and Son, Inc. (0OBC) was responsible for the
containment drywell coating system. Because of construction
wear and tear, the coating was fully reinspected and exten-
sively reworked.
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7.2

7.1 .7

7.1'8

Contract 220, JCI

Johnson Controls, Inc. (JCI) was responsible for the installa-
tion of control and instrumentation systems. JCI performed a
reinspection/as-built program on all QC-I and SC-I installa-
tions, including 4812 components and 45,000 feet of tubing and
piping. Deficiencies identified were corrected as part of this
100% program.

Contract 234, 0BC

Oliver B. Cannon and Son, Inc. was responsible for finishing
the coating system for the containment wetwell, which also re-
ceived a full reinspection because of construction wear and
tear, and was reworked extensively.

Inactive Contracts

702'1

7.2.2

7.2.3

Contract 205, S/E

Stewart/Erikson (S/E) was responsible for construction of the
reactor building concrete substructure. Review of the quality
records and contract history, and analysis of concrete place-
ment records resulted in no safety-significant deficiencies
being identified.

Contract 206, B/C

Bovee/Crail Construction Company (B/C) was responsible for con-
crete and steel construction of major plant buildings and spray
ponds. The review of quality records and contract history re-
sulted in a decision to reinspect a sample of welded steel con-
struction. A sample of.37 beams was selected from a population
of 186 structural members. One increase in sample size was
made because of two cases of deficient welding on beam moment-
conmnections (100%, to 30 moment-connections). Concrete con-
struction was not accessible for visual reinspection (except
superficial surface check), but analysis of placement records
and procedures resulted in no safety-significant deficiencies
being identified. )

Contract 206A, FKS

Peter Kiewit Sons Company (PKS) was responsible for general
construction of major plant buildings. The review of quality
records and contract history, and the analysis of concrete
placement records and procedures resulted in no safety-
significant deficiencies heing identified.



7.2.4

7.2.5

7.2.6

7.2.7

7.2.8

o

Contract 207, POM

The Pittsburgh-Des Moines Corporation was responsible for the
steel superstructure of the Reactor and Turbine-Generator
Buildings and the Circulating-Water Pumphouse. The review of
quality records, procedures, and contract history resulted in
no safety-significant deficiencies being identified; and a

cursory field inspection of the Reactor Building superstructure
- disclosed no deficiencies.

" Contract 209, RI/L

Rigging International/Lampson, Inc. (RI/L) was responsible for
rigging, lifting, and setting the reactor pressure vessel,
head, and other reactor components. Review of quality records
and procedures resulted in the determination that the services
provided by this contractor were acceptably performed.

Contract 210, PKS

Peter Kiewit Sons Company was responsible for general and ar-
chitectural construction in the major plant buildings, in-
cluding doors, siding roofing, concrete, and steel. The review
of quality records and contract history, and analysis of con-
crete placement records and procedures, resulted in no safety-
significant deficiencies being identified. Earlier problems
associated with ray-proof doors were resolved by post-1980
construction. : .

Contract 2132, PDM

The Pittsburgh-Des Moines Corporation was responsible for con-
struction of the ASME containment vessel. Because of the large
amount of welding in this work, a sample of 60 weld radiographs
and 60 welds were selected to establish a 95% confidence that
at least 95% of the original NDE work was adequate. No NDE
deficiencies were revealed by this inspection, but lamellar
discontinuities were discovered in a weld pad. The Project is
currently pursuing the resolution of this issue, including its
generic implications.

A sample of 280 feet of weld was also selected for visual rein-
spection, resulting in the identification of a fillet-weld
undersize condition on attachments to the containment. The
records show this condition had already been identified,
evaluated, and determined to be acceptable in the past.

Contract 225, McMillan

McMillan Brothers Construction Company was responsible for con-
struction of the Make-up Water Pumphouse. Review of the qual-
ity records and contract history, and analysis of concrete
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7.3

702.9

7.2.10

7.2.11

7.2.12

l . ‘
.

placement records resulted in no safety-significant deficien-
cies being identified. A cursory field inspection of the pump-
house also disclosed no deficiencies. :

. Contract 226, Sime

Sime Construction Company was responsible for excavation for
the Reactor Building foundation, and associated backfilling.
Review of the quality records and contract history resulted in
no deficiencies being identified.

Contract 233, Shaw

The B. F. Shaw Company was responsible for Spray Pond piping
and supports. Review of the quality records and procedures
resulted in no safety-significant deficiencies being identi-
fied. A sample of eight pipe supports was selected from a pop-
ulation of approximately 60, resulting in the addition of Spray
Pond supports to the Project's as-built program. Seven pipe
supports were reinspected for weld quality, identifying a num-
ber -of discrepancies which are currently under review by the
A/E. If any of these are determined to be significant defi-
ciencies, the inspection sample will be increased appropriately.

A sample of piping was also reinspected, including proper
weld-out of weld-o-let fittings,.with no deficiencies being
identified. Another indicator of pipe welding quality is
provided by the NDE Verification Task.

Contract 235, GE I&SE

General Electric Installation and Service Engineering was re-
sponsible for modifications to instrument control boards. Re-
view of quality records and contract history resulted in no
deficiencies being identified. Two major switchgear components
containing GE I&SE modifications were reinspected as part of
the prepurchase contracts verification. No deficiencies were
identified.

Contract 6426, WSH

Wright-Schuchart-Harbor (WSH) was responsible for interim con-
tinuation of the concrete construction begun by the defaulted
contract 206. Review of quality records and contract history,
and analysis of concrete placement records and procedures, re-
sulted in no safety-significant deficiencies being identified.

Prepurchase Contracts

There were 49 prepurchase contracts providing mechanical, electrical,
HVAC, and miscellaneous components to the Project. These contracts were
reviewed in two phases, as were the inactive site contracts. Results of
the major review activities are combined and summarized below.
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7.4

Documents - The review of quality records and contract performance

histories for all contracts resulted in isolated deficiencies being
identified, but only in two contracts were there indications of an

adverse trend: cranes and diesel-generators. Reinspection follow-
up 1) resolved open issues on the diesel-generators, and 2) led to
an increase in test-record review for cranes, eventually resulting

in a Project program to retest all cranes and hoists.

Vendor Qualifications - Review of vendor qualifications was accom-
plished by sampling the nuclear industry experience history of 45
vendors, resulting in one contractor whose qualifications could not
be conflrmed (jib-crane vendor, no longer in business).

Procedures - A technical review was performed by sampling 187 proce-
dures from 36 contracts, resulting in no safety-significant defic-
iencies being identified.

Hardware - In addition to the crane and diesel-generator reinspec-
tions mentioned above, a sample of 89 mechanical, electrical, HVAC,
and other components was selected from a populatlon of 643 items
representing 29 individual vendor contracts. No safety significant
deficiencies were identified in this equipment.

Speciél Tasks -

7.4.1

Deficiency Document Review

Burns and Roe was responsible for review and disposition of
design-change documents and deficiency documents used on the
Project. A sample of 558 deficiency documents was selected for
technical review. All dispositions were found to be adequate.

The contractors were also responsible for certain limited de-
sign work. A sample of 149 contractors' internal deficiency
documents was selected for technical review, with no disposi-
tions found to be inadequate.

7.4.2 Personnel Qualifications Review

A qualitative review was performed of 1) 20 site construction
contracts and two construction testing contracts, 2) the A/E
review of vendor submittals, and 3) the performance of engi-
neering personnel dispositioning deficiency documents. The re-
view results show that both construction and engineering per-
sonnel performed competently, and that individual cases of un-
qualified personnel involved in prior work had already heen
identified by the Project.

7.4.3 Receiving Inspection Review

Repeat receiving inspections of material in storage at the time
of the stop work order yielded no significant deficiencies.






7.4.4

7.4.5

7.4.6

Reinspection of installed material is characterized by the in-
formation throughout this Results section of the report. On
the whole, receiving inspections were effective.

Grout Evaluation

A statistical sampling method conforming with IE Bulletin 79-02
was used to investigate and test the strength of all grout-
types installed by contractors at WNP-2, Sand-cement grout was
found to be unsatisfactory and was replaced where necessary.
This issue has been separately reported as 10CFR50.55(e) Item
No. 73.

Concrete Evaluation

\

Review of concrete quality and placement records for 14 con-

tracts responsible for production, installation, and testing of

concrete, and review of procedures used for the work of six
major concrete contractors at WNP-2, resulted in no unresolved
deficiencies being identified. Characteristic problems encoun-
tered during construction included reinforcing steel misplace-
ment, honeycombing, and formwork misalignment.

NDE Verification:

A sample of 60 radiographs- were reviewed, repeat penetrant-
testing was performed on &0 welds, and repeat magnetic-particle
testing was performed on 95 welds, all to verify the prior non-
destructive examination performed by seven NDE contractors. No
significant NDE deficiencies were identified, however, a pro-
blem with a containment weld pad was identified (discussed in
Section 7.2.7).






SECTION 8.0
QVP/CAT COMPARISON

consists of a review to destermine the similarity of conclusions with those of
the QWP and to assess the significance of the results. This section presents
a comparative analysis of the CAT inspection findings versus those of the QVP.

8.1

8.2

Scope of Evaluation

|
The QVP evaluation of the NRC's Construction Appraisal Team (CAT) findings

The céteéories listed below represent the construction areas investigated
during verification by. the QVP and inspection by the CAT:

0 Electrical and Instrumehtation
0 Mechanical
0 Welding and Nondestructive Examination”
0 Civil/Structural
The analysis included hereinafter is arranged in these categories.
The evaluation is based upon fhe scope of the QVP and does not, there-

fore, address all CAT results. The Project's response to CAT findings is
covered: elsewhere(24), :

Program Description

The evaluation consists of a review of the report issued by the CAT to
determine all the items inspected, and each item installed prior to July
1980. The hardware items on the resulting list are compared with the
list of QVP-reinspected items to identify those specifically reinspected
by both programs. Hardware which is similar is also identified, to aid
in broader comparison of results.

Next, the findings of each program are compared on both, a specific-item
basis and a similar-item basis, to determine the similarity of findings.
Differences are evaluated and results are reported. Significant differ-
ences requiring corrective action are individually addressed.

A logic diagram for the evaluation process is presented in Figure 8-1.
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’ 8.3 Evaluation

8.4

Hardware items inspected by the CAT, which were installed and accepted
prior to July, 1980, are collected in the categories identified in Sec-
tion 8.1, and presented in Tables 8-A through 8-D. The numerical results
of the inspections are included and compared in the tables. CAT-
inspected items which do not appear in the tables are those which were
completed after July, 1980, or are issues which have arisen after that

date.

Comparison Results

8.4.1

8.4.2

8.4.3

Electrical and Instrumentation.

There were three cases in which the same hardware items were
inspected by both the CAT and the QWP. In two cases, identical
findings were recorded. 1In the third case, Containment Instru-
ment Air System, the minor deficiencies identified by the CAT
are, most likely, construction damage which occurred since the
QVP inspection of that system one year earlier. Otherwise, the
results for the third case are also identical.

Overall, the results of both inspections compare favorably,
regarding consistency of findings. The CAT report concludes
that activities in the electrical and instrumentation construc-
tion areas appear to be adequate. This is the same conclusion
reached by the QVP.

Mechanical Construction

There were no cases in which the same hardware items were in-
spected by both the QVP and the CAT so, no direct comparison
can he made. The CAT identified a trend of inconsistency be-
tween design drawings and pipe supports, a situation also
identified in QVP reinspections.

Even though only limited information can be discerned from this
comparison due to the wide variation in number of items exam-
ined by both programs, the CAT results would still appear to
support QVP conclusions.

Welding and NDE

There was one area in which the same items were examined by

" both the QVP and the CAT. Contract 215 (WBG - Mechanical)

radiographs of pipe welds previously re-examined by Bechtel and
the Supply System were also reviewed by the CAT. Findings were
essentially identical, i.e., film density deficiencies exist in
the original WBG radiographs, which the Project was aware of
and has separately addressed.






8.4.4

In the area of piping inspection, the CAT identified a weld
undersize condition on weld-o-let fittings, which was not
identified by QVP inspections. To resolve the existence of a
trend of these deficiencies, the Project has performed a rein-
spection of all weld-o-let fittings installed by the mechanical
and instrumentation contractors. The weld-o-lets and piping in
the spray ponds were randomly inspected for this condition.

The QWP identified a problem with undersized welds on small
bore flange-connection socket welds. This area was apparently
not addressed by the CAT.

Other than the above, conclusions drawn in the reinspectlon
programs are similar. )

Civil/Structural Construction

There was one area in which the same hardware items were exam-
ined in both programs, welded beam connections. Inspection
findings were identical.

In other areas, the CAT checked structural steel bolts retor-
qued by the PrOJect's existing program and found no discrepan-
cies. Concrete and reinforcing steel were inspected by CAT by
physical testing and destructive examination methods. The QWP
addressed concrete construction by technical review of proce-
dures and quality records for compliance with requirsments.-
The basic results of both programs are the same. CAT members'
concerns over the significance of concrete inspection findings
have been separately addressed by the Project.
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1)QvP unable to identify actual of identifiers examined by CAT.
)QVP unable to sort Pre 7/80 items for this statistic.

Multible labels in cables.

I | | Items | I I | | |
| X | | Inspected | Deficiencies | Specific | Comparison | QP | |
| Specific | Total | by CAT | Identified | 1Items | of | Inspection | |
| Items/ | Items | Installed | by CAT | Inspected | Specific | . of | Deficiencies |
| Inspection. | Inspected | Prior | On Pre-7/80 | by Both |. Item | Similar | Identified |
} Charactistic By CAT to 7/80 Items CAT & QWP Results Items _by Qw ‘
| | | | | | Identical | | |
| Cable | | | | | Findings | . | : |
| Routing 18 10 1 1 Recorded 293 3 |
| No Basis |
| Cable | I I I | for a I | |
| Identifi- | I (1) | | | Specific | I I
| cation 18 10 1 0 Comparison 5,665 6 |
| (2) No Basis | |
I | 189 Cable | 189 Cable | | | for a | 344 Cable | |
| Cable | Ends, 928 | Ends, 928 | I | Specific | Ends 1516 | |
| Termination |Terminations)Terminations 8 0] Comparison |Terminations 44 |
| Identical |
| Electrical | | I | | Findings | | |
| Equipment 30 30 1 1 Recordsd 13 1 |
| No Basis |
| I | | | | for a | . |
| Electrical | | | I | Specific | | |
| Penetration 7 7 0 0 Comparison 2 0 |
| No Basis |
| | | I | | for a | | |
| Instrument | | I | | Specific | I I
| Panel 6 1 1 0 Comparison 61 0 |
| No Basis |
| Containment | | | i | for a I | |
| Instrument | Entire | Entire | 8 | Specific | | |
| Air | System | System | (Minor) | 51S0s | Comparison | 5 ISOs | 35 |
(

(2

Number shown indicates total items examined by CAT.

ELECTRICAL AND INSTRUMENTATION STATISTICS

Table 8-A
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| | | Items | I | I i |
| | | Inspected | Deficiencies | Specific | Comparison | QvP | |
| Specific | Total | by CAT | TIdentified | 1Items | of | Inspection | I
| Items/ = | Items | Installed | by CAT | Inspected | Specific | of | Deficiencies |
| Inspection | Inspected | Prior | On Pre-7/80 | by Both | 1Item | Similar | Identified |
: Charactistic : By CAT I to 7/80 % Items = CAT & QWP II Results ! Items by QW
I | | | | | | |
| I I I | | No Basis | |
| Pipe | 49 | 7 I I |For Specific|409 Supports|
= Supports I Supports I Supports % 0 ‘ 0 ‘ Comparison }78000 Welds | - 25
|
| | | | | I | 137 |
| Radial I | l I I | Structural |
| Beam | | | | | No Basis | Steel |
| Stiffener | | | | |For Specific| Members | N/A (See
I Plates : 1 : 1 { 1 } 0 I Comparison | 1500 Welds I Tahle 8-C)
| | | | | | No Basis " | |
| Piping | | I | |For Specific] [
l Isometrics 18 ‘ 5 0 0 Comparison 128 N/A
I |
I |
| |
| |
| |
| I
I |
| I
| |
| |
| I

MECHANICAL STATISTICS
Table 8-B
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f | Items | , | | ] |
| | Inspected | Deficiencies | Specific | Comparison | QvP |
Specific | Total | by CAT | Identified | 1Items | of | Inspection |
Items/ | Items | Installed | . by CAT | Inspected | Specific | of - | Deficiencies
Inspection | Inspected | Prior | On Pre-7/80 | by Both | Item | Similar | Identified -
Charactistic By CAT to 7/80 { Items CAT & QVP Results Items by QVP
| | | | | No Basis | I
Piping I | | l [For Specific| |
Isometrics 24 7 | 5 0 Comparison 57 0
’ |
| | | | | QCP did not] |
| ! | 4 | | Identify | |
Weld | | | Later shown | [Deficiencies| |
Radiograph | | | Not ToBe | | On Same . | 2690 |
Review 126 93 Deficiencies 52 JItems Radiographs N/A

WELDING AND NDE STATISTICS

Table 8-C
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| | Items | | . - | I |

| | Inspected | Deficiencies | Specific | Comparison | QvP | |

Specific | Total | by CAT | Identified | Items | of | Inspection | |
Items/ | Items | Installed | by-CAT. | Inspected | Specific | of | Deficiencies |
Inspection | Inspected | Prior | On Pre 7/80 | by Both | Item | Similar | Identified |
Charactistic By. CAT to 7/80 Items CAT & QVP Results Items by QWP %
In-Situ I | | | | | | N
Concrete | | I | I I | I
Quality 14 14 0 0 N/A 0 N/A }
Reinforce- | | I I | | I I
ment Steel | I B | | | | |
Placement 12 12 10 0 N/A 0 N/A =
I | | | 100% I | 100% | |

Structural | | | | Inspected | | Inspection | |
Steel Bolted | | I | By Related| | By Related | |
Comections = 39 : 39 = 0 I Program l N/A } Program l -N/A ,:
| | | | I, | 137 | |

| i | | | | Structural | |

| | | I I | Steel | "

Structural | | | | | Identical | Members | |
Steel Welded | | | | | Findings. |Approximate | i
Connections : 40 % 40 ‘ 6 % 12 } Recorded } 1500 Welds : 42 =
| | | I | | | . I

| | | | I I | |

l ] | | I | | |

CIVIL/STRUCTURAL STATISTICS

Tahle 8-D
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