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peXETI ESUUAR

In 1965, in response to various problems identified in the Tennessee Valle

Authority (TVA) nuclear program and numerous employee concems raised —wit

respect to the Watts Bar ~Nuclear Plant (N, TVA shut down all of its
0 eratlr]? nuclear units and delayed its pursuit of an o_pe_zratlnﬁ}]2 license for
HBN unif 1. Subsequently, the Nuclear Regulatory Commission %C# requested
in a September 17, 1985 letter issued pursuant fo 10 CFR 50.54(f) from the
Executive Director for Operations, that TVA furnish plans for  aidressin

issues raised with respect to its overall management and with respect to eac

of its nuclear {)I ants, Based on these _developments, WA embarked on a
long-term effort to review comprehensively its nuclear pr(@ﬁram_and to respond
to the NRC. This effort. as it specifically relates to WN is described In
this document, the Vatts Bar Nuclear Performance Plan (MBNPP) (Volume 4).

TVA's efforts began in 1966, with_a comprehensive review of its management of

the overall nuclear program  This review was aided by a team of senior

industry advisors and led to the extensive organization and management changes

((j\e/slcnbedl in the previously released Corporate Nuclear Performance Plan (CNPP)
ol une

The WSNPP describes the actions taken or planned by WA to identify, document,
investigate, and correct problems ~at WON.  The “WSNPP specifically provides
further” assurance that upon completion of these actions, NBN will be designed
and constructed in accordance with applicable re%ulator requirements and WA
comitnents. I n conjunction with the CNPP. the WBNPP responds to NRC's
specific request for “information under 10 CFR 50.4(f as it relates to VBN
TVA notes. however, that the W8NPP does not address all licensing matters  that
wll be required for fuel load and operation of VBN ~ Those renwm_nP
licensing matters have been addressed iIn Ré)re,wous. safety #valuations or wil

be addressed i naccordance with routine NRC licensing practices.

As described in the WBNPP. TVA's efforts at kIN began with the WON Task Force,

comprised of experienced nuclear industry ‘etrsonnel.  The WON Task Force
reviewed and evaluated several previous y conpleted discovery prograns,

including nunerous self-examinations conducted by both internal ~ and
independent external review groups. ThrouCh this evaluation process, problens
were categorized and ?roup_ed y characteristic and type in order to facilitate
tPhe development of effective corrective actions, which became known as Special
rograns.

Thes previous discovery programs, along with the efforts of the WBN Task
Force, show that TVA had organizations, programs, and defined processes In
lace to control the design and construction of its nuclear power plants,
owever, weaknesses in some programs were also identified that wort not 1 nall
cases ade%uately addressed.  Thes . weaknesses, related to definition of problem
scope, root cause analyse, ~inplementation of corrective actions, and
recurrence Control. Anurber of these veaknesses were addressed i nthe CNPP.
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Out of concern for the impact of these weaknesses at WBN, TVA decided to take
additional action beyond the corrective actions defined by the WBN Task Force
to assure that WBN would complei1 with associated regTuIator requirements . and
TVA comm tnents.  Accordingly, the Watts Bar Program Team (WBPT) was appointed
by the Senior Vice President, Nuclear Power. embers were selected on the
basis of their experience and independence from WBN design and construction.
The objective of the NBPT was to look beyond the previously identified
problems and perform an overall evaluation of "plant design and construction In
order to identify corr~ective actions necessary to provide reasonable assurance
that HBN meets Iicensing requirements and WA conm tnents.

The WBPT recognized the need to review the entire plant in an integrated,
systenatic mnner. Accordingly, the WBPT developed the Systematic Evaluation
to examine individual safety-related structures and components (elements) and
those characteristics related to _their capabﬂﬁng to perform their intended
function (attributes).. Usmg this element/attribute approach, the MBPT was
able to evaluate préviously developed Sﬁe(:lal Programs, conditions adverse to
ﬁnuallty (CA~s). employee concems, and the Vertical Slice Review (VSR). all of
ich are described briefly herein and i ndetail i nthe NBNPP.

The review of Special Programs conducted by the WBPT resulted 1in
identification of corrective actions of a programmnatic nature or of broad
scope and required early NRC review and concurrence. These Corrective Action
Programs (CAPs) required approval of WA upper management. ~ All CAPs have now
been submitted to NRC for review. —The Special Programs, as well as the
individual CAPs, have been thoroughly reviewed and accepted by the WBPT and
form the basiE for the majority of actions to be taken to provide additional
assurance that WBN conplies with licensing requirements and WA commitnents.

A key part of the Systematic Evaluation was the performance of the VSR by an
independent contractor.  This extensive program was initiated to detect” any
problems that had not yet been identified through previous discovery programs,
while at the same timé confirming that the corrective actions planned were
adequate to resolve the identified problems. The VSR covered dewgn
construction, and records attributes for two systems, as well as a horizonta
cross-section of plant features that were not ‘a part of the systems reviewed.
This program, which spanned approximately nine months, waS completed in
February_198§. The VSR has provided valuable information to the WN line
organizations to enable them to enhance and strengthen the corrective actions
described in the CAPs and Special Programs to further assure that they
conpletely and adequately address the problens at HBN

Another key element of the Systematic Evaluation is the TVA CAQ process. — This
process, which is an important element of the TVA Nuclear OA Program, had been
revised in the CNPP to require the direct involvement of Nuclear Power
management In assurln% that timely and effective actions are taken to correct
problems and prevent their recurrénce. Many specific issues at WBN have heen

and currently are being addressed through this process.
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The Systematic Evaluation and the resulting corrective actions will provide
additional assurance that WBN is designed and constructed in conformance with
licensing requirements and TVA commitments. ~ However, TVA views inplenentation
of the various corrective actions as an |mﬁortant step before operating the
plant. Accordingly, the WBNPP identifies the overall methods established to
assure that the implementation process is carried out in an effective manner.

Specifically. for each of the CAPs and Special Programs, a Project Manager has
been assigned as the single point of responsibility for its effective
inplementation. To further ensure the effective implementation of corrective
actions, a site integrated schedule has been Rrepared to identify activities
scheduled to be complete before fuel load. This schedule includes the CAPs
and Special Prograns.

An integral part of the implementation methodology is the quality verification

rocess.. This verification process Is_carried out by the Site Quality Manager
o provide an adequate level of confidence -that work has been performed In
accordance with requirements.  As routine quality assurance functions are
implemented, any additional i)_roblems_, or deficiencies that are identified as
conditions adverse to quality will be tracked and corrective actions
implemented In accordance "with " the established TVA Nuclear Quality Assurance
%N(ﬁ\) Program.  As a final confirmation of the adequacy and implementation Of
the  design, construction, and inspection processes and the adequacy and
implementation of corrective action ~ programs,  experienced c1uallty assurance
Personn_el will perform an in-depth audit similar to the NRC Integrated Design
nspection (IDI) performed at the Sequoyah Nuclear Plant (SON).

TVA has also addressed management and organizational issues at WBN. | norder
to further strenﬂlthen management involvement and project control, the Senior
Vice President, Nuclear Power announced the establishment 1f the position of
Vice President, New Projects. The VBN Site Director will report to this .nevwi/
created position in June 1989. TVA has established at HBN an organizationa
structure  and  management  process ~consistent with the Nuclear Pouer
organization and processes established by the CNPP. ~ For exanple, the overall
WBV organization has been strenqthene by reorganization into functional
departments that generall\xj paralTel the Tfunctional departments 1 n TVA's
corporate_orgi_am zat1 on. here applicable, each site support organization
such as site licensing, quality assurance, and _engmeermq, receives technical
direction from its respective corporate organizatio~n. 1n addition, specific
organizations are_being strengthened onsite” to assure control of operations,
maintenance, design and modification activities, and qua||t¥_ assurance.
K~nowledge of the plant has also been strengthened through additional Senior
Reactor Operator and plant systems training for plant engineering Supervisors
who will be involved with the” eventual operation and maintenance Of WBN.

Because of past problems attributed to a lack of management involvement in the
control of ‘work practices, several actions have also been taken in the areas
of goal setting, . communication with enployees, traini n?, procedures
involvement, corrective action programs, and resolution of employee ~concerns.
These measures are described i nthe HBNPP.  Employee concerns expressed at VBN
before Februarg 1, 1986, were evaluated and resolved by TVA's Enployee
Concems Task Gro-p (ECTG).  The evaluation and resolution of these concerns
were described in @ series of reports which have been submitted to NRC.  The
conclusions of the ECTG are provided i nthe HBNPP.
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'In addition, in order to foster employee trust in TVA'S nuclear management and
to instill an atmosphere conducive to high-quality work, TVA has established a
system in which employees are _encouraged to express concerns fo nuclear
management without fear of reprisal, and with assurance that their concerns
will ~ be f_uIIY addressed.  This enhanced Employee Concern Program (ECP) is
described i nthe WBNPP and will he continued after the plant begins operation.

As the corrective action work at WBN proceeds toward completion. the
organizations and management required to operate and maintain the plant will
be .prepar|_n? for operation. . surance that readiness for operation 1S
achieved will be provided through a planned series of reviews and evaluations
b?/ both onsite line organizations and independent  offsite organizations.
Plans for assuring operational readiness are described i nthis VBNPP,

The Senior Vice President of Nuclear Power has determined that the WBPT will
remain on site to provide advice and assistance to assure that the various
corrective action programs are initiated in a satisfactory mamner and to
facilitate the transition from the Iannl_nclg phase to the implementation
8hase. | nfulfilling this role, the HBPT will' review and approve changes tO
APs and Special Programs and will provide any necessary recommendattbns ‘for
changes to this HBNPP to the Senior Vice President of Nuclear Power. ~ As the
corrective action plans. are implement 6 using the methods outlined in_ this
VB\PP. the need for continued WBPT invo,.ement Will be evaluated by the Senior
Vice President of Nuclear Power.

In summary, TVA has conducted a full and comprehensive discovery program, and
through the Systematic Evaluation, has identified corrective ‘actions that,
once implemented, will provide substantial additional assurance that WBN is
designed and constructed in accordance with regulatory requirements and TVA
comtments. TVA has also established the ‘organiZatignal structure and
manarqem_ent processes, consistent with the CNPP, to effectively carry out the
completion of corrective work and to prepare for power operation.
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1.0

*required

w restructure

INTRODCIC6

PURPCSE

i nresponse to problems that had developed in its nuclear program, the
Tennessee Vall ey Authontg (TVA) voluntarily shut down all of its
operating units in 1985. Because of these problems and numerous employee
concerns . raising safety issues at Watts Bar Nuclear Plant (WBN), TVA
delayed its pursuit of an operating license for NUN unit 1.

On September 17. 1985 in a letter from William J. Dircks, Executive
Director for Operations, Nuclear Regulatory Commi~ssion (NRC), to Charles
Dean, Chairman, Board of Directors, TVA"  NRC provided its Systematic
Assessnent  of Licensee Performance (SALP) and _ requested “specific
information pursuant to 10 CFR 50.54(f) "(Ref. 1). This letter requested
TVA to furnish its plans for addressing” issues raised with respect to its
overal| management and with respect to each of its nuclear plants.

Since receiéot of the NRC request for information, TVA has significantly
. its nuclear organization and managenent establ i shed
improvement  programs, and defined Systematic approaches for identifying
and correcting problems, including those at VBN

The Corporate Nuclear Performance Plan (CNPP) ~(Ref. 2), which has been
approved by the NRC, describes the measures that have been taken by TVA
to improve " its nuclear program at the corporate level. This Watts Bar
Nuclear Performance Plan (WBNPP), in combination with the CNPP, describes
the plan for providing additional management controls and performing
sPecmc actions to identi dy document, investigate, and correct problems
at WBN.  This plan responds to NRC's specific request for information
under 10 CFR 50.54(f), = and presents an integrated plan for further
assuring the adequacy of design and construction of the plant. An
inportant aspect of ~the VWBNPP is the performance of a systemtic
evaluation of plant design and construction in order to identify the
corrective actions to provide reasonable assurance that NUN “m-gefs
licensing requirements and TVA commtnents.

Although many of the programs associated with unit 1 are afplicable to
unit 2, this volume is “specifically directed toward unit 1'and common
facilities. Itwill be necessary to conduct an evaluation of results and
conclusions drawn from the programs described i nthis volume at a later
tine to determine their applicability to unit 2.

The CNPP and the WSNPP provide an account of the actions TVA is taking to
improve its nuclear program for NUN.  The WBNPP describes the actions
taken and corrective actions planned to demonstrate that the plant has
been designed and_ constructed in accordance with applicable regulator
requirements and TVA commitments.  TVA notes, however, that the WBNP
does not address all licensing matters that will be required for fuel
load and operation of WBN. Those remaining licensing matte~s have hbeen
addressed 1 n previous safetY_ evaluations or wlIT be addressed 1n
accordance with routine NRC |c_ensm(I:1_ practices.  Activities normlly
to obtain an operating Ticense wll be conducted using
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established plans and procedures.  Upon reaching the fuel load milestone,
the WSNPP will have accomplished its purpose and will therefore no longer

be necessary.

2.0 | BACKGOWN

MBN is a two-unit nuclear power plant located approximately 50 miles
northeast of Chattanoo%a, Tennessee. The nuclear steam supply” system for
each, unit is a four-loop Ié)resst_Jrlzed water reactor rated at 341-1-Hilt
furnished byr Westinghouse Electric Corporation. _ Each unit is rated at
1160-Nle. The plant was designed, is being built, and will be operated
by TVA  Construction of unit 1 and common facilities is essentially
compl ete, except for the corrective actions plans described in this
WBNPP.  UJnit 2 construction is approximately 85_percent complete, and is
currently i nlayup pending the deternination” of TVA's future power needs.

In early 1985 NBN was in the final stages of review before obtaining an
operating license. The NRC had already Issued a Safety Evaluation Report
(SER) (Ref. 3)and four supplemental SERs (Refs. 4 through 7).

In April 1985, TVA and NRC became aware of numerous TVA employee concerns
that related to WBN's readiness to receive an operating license. Several
of these concerns were addressed directly to NRC. ~After consultation
with the NRC, W/A took a number of major actions including shutting down
all operating units. In addition, WA established a special program for
collecting and resolving enployee concerns, particularly those from
enpl oyees associ ated with VBN,

On September 17, 1985 NRC requested under 10 CFR 50.54(f) that WA
submit its plan to correct programmatic and management deficiencies
throughout the WA Nuclear Prq%ram, as well as deficiencies specific to
VBN, Defore licensing of WBN unit 1 (Ref. 1).

In January 1986, the Board of Directors appointed a new Manager of
Nuclear Power to oversee all aspects of WVAS nuclear power program. As
discussed in the CNPP. a comprehensive review of the nuclear program was
initiated to identify problems, causes-of problems, and actions Tequired
to correct them The root causes of the problems in WVA' pro1qram were
determined by a team of senior experienced industry advisors. Their work
was supported by a study performed by a contractor, entitled "Systematic
Analysis of Identified” Issues/Concerns at TVA'" (Ref. 8). This study
accumulated issues and concerns from sources external to WVA  encoded
these concerns into a data hase, analyzed the resultant information, and
supported the preparation of the CNPP.

A special WN Task Force, consisting of senior personnel experienced in
nuclear design- and construction, was established on March 19, 1986, to
identify %p30|f|c plant problems and develop resolutions before fuel load
of WBN" This Task Force examined the WIN-related issues to confirm that
the actions taken at WON suitably addressed the problens identified.

The WN Task Force developed a itst of corrective actions (except-for

those of a routine nature) to be completed before fuel toad.  These
corrective actions addressed similar or related problems and became known
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as Special Programs.  These corrective actions were compiled from issues
previously identified by NRC. the Institute of Nuclear Power Operation
(INPO), outside contractor recommendations. and various corporate and
site quality assurance related processes. The NBN Task Force established
criteria for evaluating the issues and worked closely with WON line
managers in developing resolutions to the known problems.” It provided an
overview of site acfivities and information to the Site Director and the
Manager of Nuclear Power regarding these and other potential problens.

The MeN Task Force initiative was the first action taken to consolidate
issues and develoo corrective actions_ to address simlar issues
collectively through an integrated plan. The following section describes
TVA's ~actions to~ perform an overall evaluation of plant design and
construction to provide reasonable assurance that corrective actions are
established to neet licensing requirements and TVA comm tnments.

3.0 QUTLINE OF TVAI'S APPROACH TO CORRECTING BNUNS PROBLEMS

Previous evaluations by TVA, as well as by outside contractors and
regulatory and audit agencies such as NRC and INPO, show that before
January 1966, TVA had organizations, programs. processes, and procedures
in place to control the design and construction of its nuclear Power
plants. A collective evaluation of these prograns also shows that there
were weaknesses identified in some of WVA's programs that were not in all
cases adequately addressed. In some cases WA did not adequately scope
weaknesses, did" not adequately identify root causes, did not adequately
implement the identified corrective acfions, or did not provide adequate
recurrence control,

The root cause identification and corrective actions taken to address
these weaknesses at the corporate level since 1986- are described- in the
CNPP.  In summary, the actions .include: hiring experienced nuclear
managers; developing and training WA managers; restructuring the nuclear
organization to clarify lines of authority and responsibility and to
provide centralized direction and control of nuclear activitieS; taking
steps to restore employee trust in nuclear management; increasing upper
management awareness oOf and involvement i n nuclear activities; and
improving the management systems and controls, the corrective action
program, ~ and other programmatic areas of operation, maintenance. design
change, plant nodification, and quality assurance.

The study of root causes and corrective actions was also carried from the
corporate level to the WON project. Corrective action initiatives taken
at the corporate level are Dbeing implemented at WON through the WON Site
Director as well as through offsite organizations responsible for direct
support to WON.  These  improvements include organizational changes
conpatible with corporate-level  restructuring, Inproved managenent
control and involvement, revised conduct of operations and maintenance
activities, improved quality awareness, centralized design control, a
Ion?-term program  for upgrading procedures, and programs to restore
rmployee confidence. The efforts to standardize or(f:]anlzatlons, programs,
and procedures at the corporate and all site offices are designd.d to
improve coammunication between sites and apply improvements made at one
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site to all sites in a timely manner. These efforts also have the
a%dl%l\%nal benefit of Improving “the exchange of information between NRC
an .

| n addition to- these improvements. many external reviews have been
performed to evaluate the adequacy of the- VA Quality Assurance (QA
program and TVA has made a number Of pro?ram| improvements as a result of
these retiews.  WVA's expanded Pro ram for resolving employee concerns
also provides added assurance that significant plant deficiencies have
been identified and appropriate corrective actions undertaken.

In addition to the significant improvements made in the WA and VEW
organizations and management through the implementation of the CNPP.  many
Special Programs were developed, which in some cases, have already been
implemented ™ to resolve known nonconforming issues.  However, because
previously completed discovery programs fotnd instances of Inadequate
root calise determinations ‘and recurrence control  for identified
weaknesses, questions arose about the degree to which the design ~and
construction of HBN met refgulatory requirements. _ In addition. questions
arose about the adequacy of the records documenting the acceptabiliity of
nonconforming  design, “construction and installation for WBN. ~As a
result, the senior Vice President of Nuclear Power established an
independent Watts Bar Program Team (WBPT) to perform_ an int~grated
systematic evaluation ?Sys_tematlc Evaluation) of WBN. ~ This required a
more comprehensive evaluation of WBN than had been performed previously.
The objective of the WIPT was to- look beyond the known problems and
perform” an overall evaluation of plant design and construction in order
to identify the necessary corrective actions to provide reasonable
assurance that WON meets licensing requirements and TVA commitments.

As its first activity. the MPT developed the Watts Bar Program Plan

(WBPP)  (Ref. 92 which outlined _its overall strategy for evaluating WBh

and described the Systematic Evaluation as the means for meeting Its

%oe&glvfe. 10)The WBPP ‘was endorsed by NRC in its June 27, 1968 letter to
ef. :

Akey part of the Systematic Evaluation was the performance of a Vertical

Slice Review (VR) by an independent contractor. ~ This review served both

a discovery and a confirmatory role in TVAS evaluativ strategy. Its
purpose was to detect problems that had not yet been identifie throu%h

previous discovery progriams, while at the sdne tine confirming that the

corrective actions planned were adequate to resolve the “identified

problems. By selecting two representative systams and extensively

verifying the' adequacy of design and construction of these systems.

overall conclusions can and have been made by the independent review as
to the overall adequacy of VBN design and cons-truction.

The WOPT was responsible for developing this WSNPP and recomending the
Corrective Action Program (CAP) plans ™ (Refs. 1l through 29) and Special
Programs to TVA upper” management for approval.  The analytical appBroach
used by the WOPT is described in Chapter 11 The associated CAPs and
Special” Programs are addressed i nChapter M.
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As afinal confirmation of the adequacy and implementation of the design.
construction.  and inspection processes and the adequacy and
implementation of corrective action programs, Nuclear Quality Assurance
(NOA)  will perform an in-depth technical” Auvdit at NBN. The audit will be
managed by an organization separate from the 148K line organization and
will “be _Perfo_rmed by a team composed of experienced technical Fersonnel.
The audit will be similar to the NRC Integrated Design Inspection (1D
performed at the Sequoyah Nuclear Plant ?S_QN), but expanded- to include
additional  construction, installation, inspection, _operations, and
maintenance areas. The audit will be conducted approximately six months
before fuel load and_at or near completion of CAPS and Special Programs.
The audit scope will include a safety system, support systems, —and
portions of other systems and structures” as necessary to obtain adequate
coverage. . An audit” plan will be prepared well in advance of the audit to
define; in detail, the audit scope, Its appioach and the criteria for
selection of systems and structures. The audit plan and report will b*
provided to the NRC

In following the course of action outlined in the CNPP and this WEPP,
the WBN project will benefit from prior TVA experiences in implementin
Programs and corrective action plans that have been proven effective an
ed to the successful restart of SON units | and 2.

4.0 PLAN ARRANGEMENT

The WSNPP describes programs that identify and correct problems and
defines the organizational and management. methcds for implementing them
to ensure operational readiness. It provides information needed NRC
to plan and conduct its audits of the programs. ~ While detailed
descriptions of processes are included, technical details are omitted
unless they are necessary to describe _pro?rams. Docunents (procedures,
pro r,amb lans, etc.) are Teferenced within the sections of the text where
appli cabl e.

This WGNPP i sconprised of seven mejor chapters:

*Chapter | reviews the purpose of the WBNPP, provides background
information, discusses the approach taken to identify, evaluate, and
resolve issues at WBN, and describes its arangement.  Chapter |
provides the background for many of the actions taken to correct past
probl ens described 1 nthis WBNPP.

*Chapter 11 describes the past and current processes used to assess Mo
design and construction adequacy.  This chapter discusses 1ssue
discovery, including the WBN Task” Force, the Employee Concerns Program
ECP), independent reviews, the Conditions Adverse to Quality (CAQ)
rogram, NRC audits, and generic industry issues. This chapter also
discusses issues previously identified and consolidated to form the
basis of the CAPs and Special Prograns.
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Chapter-At also addresses (1) WBPT's purpose, objectives, —and
-methodolo%y; (2) the Systematic Evaluation process and methodolo%'
(3) the results o~f the VSR; and (4) conclusions from the overall N
-assessment of desl~gn and construction.

Chapter 111 summarizes the corrective actions designed to resolve
specific issues prior to licensing. = The summary of each CAP plan and
Special Program ‘includes a description of the iSsue involved, its root
causes, and the action taken to rectify the problem and prevent
recurrence.

* Chapter |V discusses the implementation of corrective actions and

closure of issues as related to the CAPs, Special Programs, the VSR
results, and other corrective actions.

* Chapter V describes the program for improving the overall conduct of

\%)eratlons to achieve and maintain a high performance standard at

N The HeN organization is being restructured to be consistent with

the overall Nuclear Power organization to provide for effective

management  of its activities. This  chapter  descrlibes the

restructuring of HBN organizations and programs necessary to support
an operating” plant.

The discussion of organizational improvements includes steps that have
been taken to strengthen functional support, specific organizational

and management  inprovenents that have been made, ~ areas Of
responsibility, accountability, and authority that have been redefined
or clarified,” and the increased understanding of systems operations by
VBN |ine managenent.

The discussion of programmatic inprovements includes enhanced
management control and involvement through clearer definition of goals
and “objectives, inproved communication with enployees, inproved
training. closer adherence to correct procedures, effective corrective
action,” improved quality assurance, continued Implementation of the
ECPs. and an inproved design change control process.

Chapter V also discusses lessons learned from SON and Browns Ferry
Nuclear Plant (BFN) and improvements made as a result, including the
assi gnnent of experienced SON and BFN personnel to VBN

*Chapter VI describes the Operational Readiness Program to be conducted
at WBN before fuel load and startup. In addition to each of the
programs  described herein, _a readiness review of plant activities,
procedures, and J)rograms will be performed to ensure that appropriate
re?uuenents and Industry standard practices are being satisfied
before fuel load and that operational prerequisites have been met. |t
is_not the intent of this WBNPP to address all licensing matters that
will be required for fuel load. However, a summary description of the
Operational Realiness Program is provided becauSe this ~effort will
rovide additional assurance that WN is prepared to load fuel and
hat required commitments have been nmet.
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Chapter VII provides the integrated project milestones that identify

-the maj%r corrective actions required and the interrelationships
between “them

Appendix A provides information in response to NRC's concems stated
i nthe 10 CFR 50.54(f) September 17, 1985 letter.

Appendix B provides a summary description of results of  independent
reviews conducted before 1986 and associated corrective actions.

Appendix C discusses the 1 Nuclear Safety Review Staff (NSRS
perceptions and identifies where each i saddressed i nthis NBNPP.

Appendix Dgives the st~tus of TVA licensing commnitments from the CNPP
that apply to VBN,

Appendi x Eprovides the licensing comtments fromLdhis WBNPP.

1-7
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| 1. WATTS BAR ASSESSMENT

1.0 | NTRODQUCTI O

Throughout the design and construction of VBN, TVA had organizations,
programs, ~ processes, and procedures in place to control its” design and
construction activities. ~ During this period, TVA perforned numerous
self-examinations, conducted by “both internal and independent external
review groups. A collective evaluation of these reviews shows that_there
were weaknesses identified i nsome of TVA's prograns that were not i nall
cases adequately addressed. In_some cases TVA did not adequately scope
weaknesses, did” not adequately identify root causes, did not adéquately
implement thetldfentlfled corfective actions, or did not provide adequate
recurrence control.

To address these problems, W/A initiated a vigorous recovery program  in
1986. The CNPP was developed to respond to these problems by capturing
the programmatic- and organizational issues, determining root causes,
implementing corrective actions, and establishing recurrence control at
the corporate level. At WBN. a Task Force was established to review the
implementation of the CNPP, to review the identified issues, and work
with the line organization to develop the required corrective actions to
resol ve those issues.

The HBN Task Force effort resulted in the development of a number of
Special  Programs involving significant corrective actions.  However,
toward the end of 1987, “it  was _recognized that the issue discovery
process at WBN may not have identified "all nonconforming issues. Thi$
recognition was based on the fact that various reviews, audits, and
employee concerns looked only at portions of the WBN design and
construction. The issues identified were related to those parts that
were reviewed, however, no comprehensive evaluation of overall NBN design
and construction _was performed to identify nponconforming  Issues.
Therefore, the HBPT was established to perform an integrated, ~Systematic
Evaluation of WBN and to make recommendations regarding the adequacy of
HBN design and construction.

This chapter describes the past and current processes used for the
assessment of HBN adequacy including the independent reviews, CAQs, NRC
audits, ECP. generic industry issues, and the WBN Task Force activities.
This Issue discovery proceSs IS described in Section 2. Section

describes the process of issue integration and consolidation in the CAPs
and Special Programs.  The objectives of the WBPT and the approach used
to neet those objectives are discussed i nSection 4. Details of the HBPT
Systematic Evaluation are presented in Section 5. The VSR, a principal
fogram_used in the Systematic_ Evaluation, is detailed in Section 6.
nclusions from the Systematic Evaluation are given i nSection 7
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2.0 | SSUEDI SCOVEY. B

Several methods, which are described in the following subsections, have
been used atNWBN to identify nonconforming issues. ese methods include
a number of independent reviews performed” in the past, the CAQ process,
the ECP, NRC audits, and consideration of generic industry issues
identified through NRC generic letters, bulletins, information ~ notices
and INPO reports. This section also describes the effort of the NBN Task
Force, which was the initial attempt to integrate the known issues and
devel opy prograummatic corrective actions.

2.1 Inde~endent Reviews

During the design and construction of WBN, the TVA program In
general, and the NBN program in particular, were independently
assessed by a number of organizations. During the 1970s when the
TVA nuclear plants were in the de5|%n and consStruction phase, _these
reviews were primarily conducted Dy consultants hired by TVA to
examine the adequacy of programs = within the engineering and
construction  organi Zations. These included reviews by the
management consuftant firm, Theodore B.ar(r}/ and Associates (TB&A) and
%Eggl? architect/engineering firm, United Engineers and Constructors

With the expanded industry emphasis on safety and quality after the
accident at Three Nile Island (Thl), additional independent  reviews

were perforned after 1980. This increased review act|V|tY included
programmatic _reviews by NSRS, the NRC Region 1l. and INPO.  The

reviews by NSRS and INPO included examination of the activities of
the line ‘organizations and the auditing activities performed by the
QA organization. During the 1980s. the NSRS specifically _examined

the R/ﬁogram and organizations on tw occasions. " TVA  also

retained Manar-ment Analysis Company (MAC) in 1984 to examine its QA
rogram In Jdition to broad programmatic reviews hy such groups,

BN" also benefited from specific reviews of selected program
elements, as in the cases of Duke Power Company's review of the TVA
piping and pipe support program in 1984, and" the more ixtensive
independent review of the “design and construction of the NBN
auxiliary feedwater system conducted by Black & Veatch from 1982

through "1984.

Four independent reviews were conducted within TVA during 1985,
mcIudmg one by INPO of the construction proEram at NBN unit 2, and
two by NRC Region Il pertaining to TVA's QA program activities, In
particular, the changes brought™ about by the reorganization of line
and QA organizations. A fourth bg HESTEC Services involved review
of environmental qualification 8?) activities to determne the
degree of conpliance with 10 CFR 50.49.

In 1985 and 1986, a series of design control surveys of TVA
operating plants was conducted by the Office of Engineering (OE)
which uSed independent teams to ‘assess the design control process;
and i n1987, NRC performed an 1D of SON
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The scope of the above reviews, their significant findings, and the
corrective actions taken at the time of the reviews are described in

Appendi x Bto this NBNPP.

As part of the Systematic Evaluation, the WBPT has reviewed the
findings resulting from these independent reviews and concluded that
the completed ‘or currently planned corrective actions have
adequat el'y addressed the findings.

2.2 Conditions Adverse to Quality

CAQs have been identified by various names within TVA since the
initiation of the WBN Project. Although the names have changed,
they had the same purpose: to |dent|f8/ and correct problems “and
deficiencies i naccordance with 10 CFR 50, Appendix B.

Before 1987, TVA used various reports to document and disposition
CAQs.  These reports included, but were not limited to Nonconforming
Condition Reports _(NCng{, Significant Condition Reports (SCRs),
Problem Identification Reports (PIRs), = Deficiency Reports (DR

Corrective Action Reports (CARs), and Audit Deficiency Reports.

In 1987, the Condition Adverse to Quality Report (CAQR)  was
developed as part of a corporate process to document and disposition
CAG.  This process was established as part of the corporate
corrective . action pr%%ram developed as a result of the
implementation of the CNPP.  The CAQR process has undergone several
modifications but has retained its central purpose of identifying

and classifying problens and tracking their resolution to conpletion,

In 1987 a decision was made to use the Tracking and Re ortingT of
Open ltems (TROD) system as a single system to track CA{RS. his
grocess has heen” enhanced and continues "to function with the current
AQ process. This entire system continues to be upgraded as new
devel opments are nade to enhance the overall TVA nuclear QA pro'gram

The issues identified in the CAQs were bounded along with similar
issues identified by the Employee Concerns. Special Program (ECSP)
NRCmaU?ItS,”?tC-, to develop CAPs and Special Programs, as discussed
i nChapter Il1.

2.3 |iRCAudlit

margjv_ issues were identified hy NRC reviews and audits at WBN.  NRC
findings, violations, inspection followup items, etc., documented iIn
NRC inspection reports have been included as part of the issue
discovery process at HBN. Open NRC findings are tracked on the TROI
system and are resolved with NRC through the normal plant completion
and |icensing process.
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2.4 Ew ovee Concern Progra

WOPT- 2523V

2.4.1 Background

In April 1985 while TVA was making preparations to obtain_an
operating license for WBN, the NRC notified TVA that some TVA
enployees had raised a number of safety concerns,
particularly related to WBN, in correspondence to NRC and to
conqressmnal staffs.  Among _those concerns were the
employees' fear of reprisal by TVA management for expressing
their’ views about alleged safety problems within TVA.  The
NRC indicated to WA “that a cOmmunications problem existed
between management and employees at KBN regarding safet
concerns.  Further, in NRC's view, the potential existed tha
nuclear safety problems could bF repressed as a result of
enpl oyees' fear of reprisal from|VA managenent.

After discussing these issues with NRC, W/A initiated major
programmatic actions. One of these actions was to establish
a special program for collecting and resolving enployee
concerns, partlcularI%/ those from “employees associated with
NBN. ~ To ensure that employees felt free to express their
concerns. without fear of reprisal, ~TVA selected an
independent contractor to interview employees then assigned
to NBN as well as some former enployees.

By-January 1986 the interview phase of the special program
for resolving concerns at WBN had been completed “and
investigations had begun.  Approximately one-third of the
more than 5800 employees interviewed had expressed one or
more concemns, resul mt()g in approximately 5000 individual
enpl oyee concerns to De evaluated.  Each concern was a
documented description of one or nore conditions oOf
circumstances that the employee thought was unsafe, unjust,
inefficient. or incorrect.  “Although™ WA had extended the
program throu%_h the use of mailers "and a toll-free telephone
nunber to solicit views from employees at all Nuclear Power
locations, the majority of concerns were the product of
interviews with NBN employees.

Because of the large backlog of concerns accumulated from the
interview process,” WA decided to_implement a new process for
resolving concerns, and established the ECSP_with an
implementing task group.  The Employee Concerns Task Group
(ECTG), was charged to evaluate and report on all concermns
expressed before™ February 1. 1986.  Also, a new ongoing ECP
was established to process all concerns expréssed by
eméaloyees throughout Nuclear Power on or after February 1,
1986." The ECSP™ program for resolution of concerns and the
new ongoing ECP effort have been described to members of the
NRC staff at various meetings and in the TVA transmittal to
NRC on May 2, 1986 (Ref-~30). Additional details of the
program ‘description  were = transmtted to NRC on
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2.4.2

August 29. 1986  (Ref. 312. The NRC staff reported the
results of their Safety Evaluation on the ECSP an
October 6, 1987 (Ref. 32).” In this report the NAC staff
concluded that the ECSP program 4ls an acceptable program for
evaluatln% and providing Corrective actions to the “employee
concerns addressed by the program”

As the ECTG's. comprehensive approach to problem resolution
intensified. its scope was expanded to resolve additional
con?erns and items gathered from sources other than the
employees  interviewed at Wajts Bar.  Consequently, in
Ap|r|Id1986, the ECTG scope of activity was expanded to
include:

Concerns generated by earlier employee concern programs.

* Additiona! concerns identified by NRC from the interview
flltes of the independent contractor that had conducted the
interviews.

Additional items identified by ECTG evaluators.

* Concerns received by NRC before February 1. 198 and
referred to TVA

* Concemns identified by TVA's former NSRS

* Open items identified from reviews of TVA incoming
correspondence from sources such as NRC, INPO, and the
US. Congress.

The expanded scope of the ECSP increased the total number of
concerns  to apprommately 6000 and_ involved evaluations at
all TVA sites because of the generic applicability of some
concerns heyond the site of origin.

ECSP Results

Enpl oyee. concerns that were evaluated by the ECSP were
grouped into nine categories for evaluation,” determination of
eneric apﬁllcablllt_. and  resol ution. In order to
acllitate the evaluafion of the concerns. they_were further
broken down Into elements (or subcategories). “The evaluation
of the concerns resulted in the issuance to NRC of a summary
report, nine category reports, and_ 107 subcategory reports.

These reparts contain” the sumary of issues, findings, causes
of the problens,. and corrective actions taken or to e taken.

Detailed corrective actions were developed for concerns. that
were substantiated.  These corrective actions were reviewed
and concurrence was given by the ECSP. An independent review
of these activities hy outside experts was performed.  Each
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identified correctLve action is tracked to comﬂletion anq
verified. Also. the reports are available to current and
former nuclear employees.

The evaluation of the approximately 6000 employee concems
within the ECSP's scope confirmed that TVA's nuclear program
before  February 1966 did have some management ~and
or ]anlzatlonal inadequacies.  some  general wea nesaes in
|m% ementing  various _ programs  and ™ processes, and  some
technical problems. = The majority of these weaknesses fell
3&%9'” the bounds of the corrective actions described in the

Over three-fourths of the nearly 6000 employee concerns
evaluated were not substantiated, were nof a problem
requiring action, or were already bein addressed by line
management _prior to, the evaluation. = Emloying a conservative
approach, TVA identified specific_actions as a result of ECSP
evaluations; . however, the 'majority of these actions did not
require, physical changes to thé plants. A substantial number
of actions involved™ document reviews, clarifications, and
revisions. A few actions had a Ereater_ impact and resulted
either in physical plant rework or in management policy
changes throughout the  organization.

The ECSP concluded that the overall. multitiered management
program and methodology by which TVA'S nuclear plants were
designed, constructed, ~and oeperated was generally effective
In accomplishing 1ts intended purposes. =~ Although  specific
problems were found by the ECTG in various practices and
activities of the TVA ‘management system, there were and are
sufficient checks and balances in the system to offset these
Individual problems and avoid any condition constituting an

unacceptable risk to the health "and safet the public.
The evﬂ}ence A%( not mglcate that TVA <'ﬁad yW?IIfuIIy glloe

cost and schedule to override safiety and® qulity
considerations or that safety and qumalty hd  be
compromised to the extent that the health ‘and Safety of the
ublic could not be reasonably assured.  Nowever. “managers
a¥ ga\tle succr_m_bed to, cost an schedFIe pressures op occasion

with realizing that work quality “might suffer as a
result.

Overall. the ECSP concluded that completion of the specific
actions identified by the p@ﬁra and  continued adner HC(T tg
the numerous actions outlinedlin the revised CNPP should lea
to correction of the problems identified within the scope of
concerns evaluated by the ECTG.  The correction of these
problems I nturn plays an important role In TVA's overall
effort to restore the nuclear program to normal operations.

Chater V provides a detailed description of the ongoing 1CP
| neffect since February 1I'M
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2.eCneric IndustrX 12smi

Generic industry issues were considered in the |de_nt|f|c3t|on_ of
nonconforming issues and development of corrective actions adescribed
in Chapter “I1l1.. As part of WN normal licensing activities.
identification of generic design and construction issues applicable
éo NON twas accomplished through areview of the following industry
ocuments;

* NRC It Bulleting

* NRC Generic Letters

* NRC Information Notices

* INPO Plant Evaluation Reports

* Licensee Event Reports (LEfts) - SQNISFN

Lessons learned from industry experlence and . input received from the
NIPT and several industry experts were considered in the development
of the Systematic Evaluation plans and corrective actions. The WPT
visited nuclear plants. that underwent verification programs similar
to those that were being planned at WON and interviewed personnel
directly associated with™ such programs.  The experience gained from
these ‘Interviews was_ incorporated in developing  the ~Systematic
Evaluation.  The WEPT reviewed the documented ~plans for issue
discovery and issue resolution from @ number of nuclear power plant
HQI’OjeCtS which ha]e recentlY unde{_}gone operatmg license review.
he rewe(yvs. as well as recenit experiences at SON and_SFN, were also
used to develop the approach taken In the Systematic Evaluation.

2.6 WN Task Fare#

In addition to the. strengtheniqg of the corpoate organization and
controls described in the"C .TA established a WON Task Force as
M rcpf 1QI‘ &9?:6, to Investigate plant-specific problems.  The scope
of this Task Force was to:

* Review the implementation of the COP at WON.

O Review problems and deficiencies that were identified during
design, construction, and preparations for operating MNO.

*|nitiate  specific actions to_resolve identified problems and

confirm that agtions taken suitably address the root cause and
resolve the problems.

The ENTask force was composed of individuals who. hafi extensive
experience _In the nuclear’ Industry. 1" principal . area of
responsibility was to review the ideatified nonconformmg issues a&W
to ensure that approriate corrective actions were estahlished  to
resolve those Issues. The WIN Task Force established criteria for
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evaluating the issues and worked closely with line managers_ to

develop Corrective actions for the identified issues. WON Task

Force actions were guided by the CNPP_and the industry experience of
the NON Task Force™ members.  The NOE Task Force effort covered the

nonconforming  Issues identified by sources such as the WON OA
program, emplogee concerns., the NRC. and the numerous independent

reviews that' were performed at HEN.

The ENKsk Force completed the analysis of known_ nonconforming
issues and established several corrective actions, This Initiative
was the first action taken by TVA to consolidate issues and develop
corrective actions (which the WON Task Force orlgflnal_ly identified
as Special Programs) to address similar issues collectively, through
an Integrate lan. ~ Chapter Il . describes many Of theSe
nonconforming Issues and corrective actions.

ISSUE IDEI2I~~TION AND INTEGRATION

As descrihed. jn Section 2 of this chapter. the issue discovery process
rgsvited in identification of a number of nonconforming  Issues. = Through
the efforts. of the WIN Task Force initially. and finally the WET.
identified issues were consolidated into groups of similar’ issues  and
issues that affect the same population of hardware. e.g.. cables. pipi
conduit and conduit supports, and heating, ventilating, and a-T,
conditioning MHAC) ducts and thejr supports. ~ These consolidated issues
were evaluated for root cause and generic applicability and bounded to
form the basis. of the CAPs and = Special Programs . described In
Chapter 111.  This process of integrating and consolidating the issues
into broad scope programs enables WO management to sanage and implement
corrective actions more effectively and. éfficiently, and to assure a
consistent approach for the resolution of various jssues. Methods used
to develop the CAPs and Special Programs are described in Section 4 of
this chapter and also In chapter 111

WATTS EAR PUOGM TEAM

As discussed In Section 2 of this chapter, by September 1987 significant
progress had been made toward the dlscoverX of nonconforming issues that
required corrective. actions. | However, TVA recognized the™ need for an
integrated  systematic ovaluatior. f WIN and established the WEPT with the
objective to_ look beyond the known problems and perform an overall
evaluation of plant design and construction in order to Identlf)( the
necess%y corrective actions to_ provide . reasonable assurance that WiN
meets licensing requirements and TVA commitments.

In order Zo meet its objective, the NUPT reviewed considerable data from
a variety of sorces. including internal and external discovery programs
performed in_the past at WIN and the numerous resulting corrective action
E)/rog_rams._ The WEPT wisited several nuclear planfs that have —had
verification programs similar to those considered by the WEPT for WIN and
interviewed personnl directly associated with such programs. Eased on
these reviews, the WET devéloped the WIPP, which described an overall
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lan for the S%stematlc Evaluation and development of corrective actions
or WBW. The WBPP described the comPosmon and responsibilities of the
WBPT, the objective and scope of the WBPP. program principles and
methodologx/, and the Systematic Evaluation process, Including the plan to
erform a VSR of WBN design and construction. ~ The WBPP was submitted to
he NRC on Way 27, 1988 (Ref. 33), ~and the plan was endorsed by NRC oni
J%Jn?h27,NBF}Fg88 (Ref. 10). This section will Dbriefly discuss the contents
of the .

4.1 Conposition and Res~onsibilities of WBPT

The WBPT is composed of both TVA employees and contractors and
includes a chairman and members with “experience in the general
categories of engineering,  construction, ~ quality — assurance
licensing, and electrical/instrumentation and controls. ~ The \iBPT
members ~were appointed by the Senior Vice President, Nuclear Power
and were selected on the "basis of their experience and independence
fromVBl design and construction.

The W8PT was responsible for developing the NBPP and recommending
actions to be taken to assure licensability of WBN.  The WSPTs
responsibility also included the development “of the WBNPP.  The WBPT
made recommendations to the Senior Vice President, Nuclear Power for
specific work to be conducted by the line organizations at BN as
part of the Systematic Evaluation and for acfions to be taken to
correct identified nonconformng Issues.

To provide additional assurance that the WBPP was properly developed
and executed, six semior independent oversight advisors were
ap/i)omted by the Senior Vice President, Nuclear Power from outside
TVA to review the program activities periodically and report to him
individually.  The oversn%ht advisors_ reviewed the completeness of
coverage provided by the Systematic Evaluation and the adequacy of
defined corrective actions fo assure licensability of V8N

4.2 \atté& Bar Prggram Plan
The objective, scope, and methodology of the WBPP developed by the
WBPT are described i nthe followng sections.
4,2.1 (ojective

The objective of the [4BPP was to perform a Systematic
Evaluation of [4N design and construction, to develop
corrective actions ts required, and to prepare the VBNPP.

4.2.2 Scope

The scope of the W8PP included TVA design and construction of
,safet?/-relate,d structures, systems, and_ conponents, their
interface wth the Nuclear Steam Supply Sg_stem and
vendor- furnished equipment, and any other aréas directed by
the Senior Vice President, MNuclear Pover.
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-4.2.3 Program Met hodol ogy and Process

The MBPP was conprised of three phases: PIannin%.
'Evaluation, and Development of Corrective ‘Actions. The
activities performed in the three phases are depicted In
"Figurell-1, and are described i nthe follow ng paragraphs.

Phase 1. Planning

During the pIannin% phase, the NBPT prepared the HBPP, which
was approved by the Senior Vice President of Nuclear Power
and endorsed by the NRC.

Tthe MBPT incorporated in this Plan information obtained from
other utilities' experiences with similar- issues, and
information from other_ sources such as mdustrg experts, as
wel | as SON. BFN. and Bellefonte Nuclear Plant (BLN).

Phase Ho:  Eval uation

During Phase 11. a Systematic Evaluation was performed to
identTfy which plant “elements and attributes related to
de3|8n, construction, -and QA/QC records were acceptable as
found, which were adequately covered by the existing Special
Programs, and which required additional corrective_actions.
Particular attention was given during the Systemtic

Evaluation to how specific issues previously identified at

(a)(ri}(}I(raersscre%| Cle? rNB@.Iant § p@&lug%nqhiéONS sﬁéynaticang .a%’z\!itionvye.r%
VSR was . performed. T? stematic Evaluation 1 s discyssed i
Idnetéaelct ilon Section 5 of thii chapter, and the VSR Is discusse

Ph&% 111: Devel onmt of Corrective Actions

Phase 111 involved the development of corrective actions, as
necessary. to hound and resolve the identified nonconforming
issues. ~ The MBPT reviewed Special Programs developed as a
result of the NBN Task Force effort. "It also reviewed the
corrective actions identified in various CAQ . documents.
These reviews were conducted to group the corrective actions
of a broad, generic, ano programmatic nature into  CAPs.
Other significant corrective actions were covered by Special
Programs.~ The single-isvue, specific corrective actions are
addressed by -the” TVA CAQ system  The discrepancies
identified by the VSR- are either covered by the scope of
CAPs, Special Programs, and existing CAQ documents or new
corrective actions hive been developed to resolve the
specific discrepancies.  The CAPs and Special Programs were
reviewed by the WBPT for their thoroughness to resolve the
issues, applicable acceptance criteria,  consistency wth
industry approaches taken  for issue resolution, and assurance
that recommended corrective actions comply with WBN licensin
requirements and TVA commitments.  These CAPs and Specia
Programs are described in Chapter 111.
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4.3 Continuation of NBPT Activities

The NBPT will remain onsite following the issuance of this NBNPP to
provide advice and assistance to assure that the NBNPP is_being
effectlvelg implemented.  In fulfilling this  role, the WBPT willl
review and approve changes to CAPs and Special Programs and will
provide any necessary récommendations for changes to this WBNPP to
the Senior” Vice President of MNuclear Power. As the corrective
action plans are implemented using the methods outlined in this
MBNPP, the need for continued NBPT ‘involvement will be evaluated by
the Senior Vice President of Nuclear Power.

5.0 SYSTEMATIC EVALUATION

The Systematic Evaluation process is shown in the flow chart shownf in
Figure’ 11-2.  As shown on the flow chart, an E/A List and acceptance
criteria were developed based on design basis documents (DBDs), licensing

requirements, and industry experience. The plant elements and associated

attributes wg:re syst maucaIIY evaluated_,through the VSR or other
Pro rams, = and_ nontonforming 1ssues requiring corrective actl%ns were
dentified.  These corrective actions 'were™ either covered Dy CAPs,

Special Programs, and _existing CAQs, or new corrective actions were
developed as discussed in Chapter Il1. ~The VSR, discussed in_detail in
Section 6 of this chapter, was a principal program used in this process.
The Systematic Evaluation process is discussed in more detail in the
fol | owing subsections.

5.1 Development of E/A List

To facilitate the performance of the Systematic Evaluation, an
Element/Attribute  CE'A  List was developed that was comprised of
elements and attributes as-sociated with the design, construction,
and QA/OC records of WBN safety-related structures, equipment, and
com.,.nes~ts.  The plant elements include individual safety-related
structures, equipment, and components, (e.g., ma-sonry walls, pumps,
and  cables, respectively). The ~ attributes = are  quality
characteristics of an element related to the capability of the
element to perform its intended function, For example: for an
element such as punps, specified mounting details are desjgn
attributes, the ‘installed mounting details are construction
attributes, and the inspection records associated with thc installed
m_ount~|ngi details are QA/QC records attributes. As an example,
Figure 11-3 illustrates the design, construction, and QA/QC records
attributes for the element group cable trays and risers. The E/A
List contains approximtely 80 elements and over 3,300 attributes.

Input for the development of the E/A List was derived from the WBN
licensing requirenents,  safety-related de5|gn docunents,  anid
industry  experience. .The E/A List was prepared by an experienced
architect/engineer firm and wvas reviewed by the TVA line
organizations. The E/A List was also reviewed by the MBPT to assure
that itrepresents essential plant elenments and attributes such that
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ElA LIST
TVA - WATTS BAR NUCLEAR PLANT
DESIGN, CONSTRUCTION.* QA/QC RECORDS

ATTRI BULTE SUB- ATTRI BUTE
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ELEMENT GROUP:  CABLE TRAYS AND RISERS
DESIGN

CABLE BENDI NG RADI US
CABLE SUPPORT

CABLE WEIGHT
LOADING/CABLE  FILL
CONFIGURATION

COVERS (TOP AND-BOTTOM)
GROUNDING

LOADS, LOAD COMBINATIONS.
AND ALLOWABLE STRESSES
MATERIALS

ROUTING

SEALS AND WRAPS
SEGREGATION
IDENTIFICATION  (CORRECTLY
ASSIGNED)

SEISMIC QUALIFICATION
SEPARATION  (PHYSICAL)
TOLERANCES

TYPE (SI ZE)

E/A LIST

(Page 1 of 3)
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E/A LIST
TVA - NATTS BAR NUCLEAR PLANT
DESIGN, CONSTRUCTION, QAIQC RECORDS

ATTRIBUTE SUB- ATTRI BUTE
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ELEMENT GROUP:  CABLE TRAYS AND RISERS

CONSTRUCTION

CABLE PROTECTION . EDGE PROTECTION/HALF ROUNDS
CABLE SUPPORT
CONDUIT TERMINATIONS

CONFIGURATION

COVERS . TYPE AND SIZE | NSTALLED

GROUNDING

PHYSICAL DAM4AGE - TRAY

SEGREGATION . CORRECTLY ASSI GNEDY | NSTALLED

IDENTIFICATION

SEPARATION (PHYSICAL)

SPLICE PLATES . CORRECT BOLTS TORQUED TO
DESI GN' VALUES

SPLICE PLATES . TYPE AND SIZE

UNDOCUMENTED  ATTACHMENTS

ON TRAY

E/A LIST

(Page 2 of 3)

11-is
VBPT- 2523V



EIA LIST
TVA - WATTS BAR NUCLEAR "LANT
DESIGN. CONSTRUCTION, QA/OC RECORDS

ATTRI BUTE SUB-ATTRI BUTE
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ELEMENT GROUP. CABLE TRAYS AND RISEr3>
QA/QC RECCRDS

DESIGN RECORDS

AS-DESIGNED DRAWINGS
DESIGN CALCULP~tIONS

DESIGN CHANGE REQUESTS
DESIGN REPORTS

SYSTEMS DESCRIPTIONS/DESIGN

CRITERIA
| NSTALLATI ON- CONSTRUCTI ON AS-CONSTRUCTED  DRAWINGS AND
RECORDS:  GENERAL RECORDS

INSTALLATION-CONSTRUCTION
RECORDS:  ELECTRICAL AND

1&C
INSTALLATION-CONSTRUCTION

FI ELD WORKMANSHI P CHECKLI ST OR
EQUIVALENT LOGS

FINAL | NSPECTI ON RESULTS AND

RECORDS: _ GENERAL RELEASES
INSTALLATION-CONSTRUCTION SPECIFICATIONS AND DRAW NGS
RECORDS:  GENERAL

MANUFACTURI NG RECORDS
MANUFACTURING  RECORDS
PROCUREMENT  RECCRDS

Fl

E/A LIST
QURE 11-3

(Page 3 of 3)
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the Systematic Evaluation based on this List would detect design and
construction issues that are in nonconformance with licensing
requi rements and TVA commitnents.

Accentance Criteria

Acceptance criteria for the conduyct of the Systematic Evaluation
were based on the fundamental principle that elements and attributes
must be confirmed to be in compliance with licensing requirements
and TVA commitments.  The acceptance criteria were also based on
s and industry experience. The adequacy of elements and
attributes was evaluated in a number of ways mcludmgg VSR, CAPs,
Special Programs, ECSP, or other special assessments. The MPT used
the accegtance criteria in reviewing the adequacy of the CAPs and
Special ro%rams, rather than the individual elements and attributes
covered by these programs. The VSR Team (VSRT), used the acceptance
criteria “in evaluating the adequacy of various elements and
attributes reviewed by “them.  For descljgnt the acceptance criteria
were extracted from DBDs, e.g., design criteria and system
descriptions.  For construction, the acceptance criteria  were
extracted from _design output documents,  such _as_ draw ngs,
rocurement  specifications, and construction specifications.  For
AIQC records, the acceptance criteria for these evaluations were
extracted from procedures based on the licensing requirements with
loartlcular emphasis given to those which establish the adequacy of
he as-constructed condition i nthe plant.

Coverag, of E/A List

Evaluation of the design and construction of WBN was performed
principally by means of the VSR as described in Section 6 of this
chapter. The objective of the Systematic Evaluation was to cover
the elements and” attributes included in the E/A List, and the VSR
provided coverage for a majority of the elements and attributes. In
addition to the coverage provided by the VSR, many of the elements
and attributes were covered by CAPs "and Special Programs. As part
of the Systematic Evaluation, the WBPT reviewed CAPs and Special
Programs for adequacy, as described in Chapter II11, and the coverage
provided by these ~programs to the elements and attributes was
recorded in a Systematic Evaluation Matrix. ~ This matrix also
lr)eC(t)Lde(\j/SFtQhe widespread coverage of elements and attributes provided
y the VSR

The adequacy of elements and attributes not covered by the VSR or
other Brograms was addressed by Attribute Coverage Reports (ACRS).
The ACRs ~“demonstrated ade%uacy of the attributeS, or recommended
additional reviews. Fewer than_20 of the more than 3,300 attributes
require additional reviews.  These reviews wll be perforned to
Rrowde,an additional demonstration of adequacy of these attributes.
Appropriate carrective actions will be developed for nonconforming
issues identified. Most of the ACRs were prepared by the VSRT
which benefited from its knowledge of the reviews already performed
as part of the VSR This also énsured an independent evaluation of
the elements and attributes covered by the ACRs.
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Through the above process, a documented evaluation of the plant
elements and their associated attributes has been completed.
There~fore, an overall conclusion about the adequacy of WIN design
and construction can he made. These conclusions” are stated n
Section 7 of this. chapter.

5.4 Systematic Evaluation Matrix

The Systematic Evaluation Matrix shows the coverage of elements and
attributes contained in the E/A List by various |orograms, e.g., VSR
CAPs, Special Programs. ECSP.  Because of the large data base, the
Mitrix 1S conputerized. In addition to listing  the programs
providing coverage for the elements and attributes.”the Matrix™ also
shows whether the evaluation found an attribute to be acceptable or
discrepant.  For the discrepant attributes, the document that
growdes.correctlve. actions (e.g., CAQ) is also listed. Thus, the

stematic Evaluations Matrix provides comprehensive documentation
of the results of the Systematic Evaluation.

6.0 VERTICAL SLICE REVIEW

As described in the previous_sections, the VSR was a principal element of
the Systematic Evaluation. The VSR provided an iidependent. systematic,
structured, and comprehensive evaluation of the adequacy of fhe design
and construction of WN structures s¥stems, and componenfs.  The VSR was
performed during late 1988 and early 1989,

The VSR utilizes a top down review aBproach which is conducted by
comparlng licensing requirements and DBDS to design output documents
ge. ., drawings and construction specifications) and flnall?/ to installed
ardware and associated QA/QC records for représentative elements of the
systens selected.  Figure 11-4 jllustrates this process. ~ The system
njmbers in this figure™ are for illustration purposes only. It nay be
noted that normally a VSR is limited to the review of plant design,” but
at WN, the VSR was expanded by the WIPT to include a review of the
construction and QN QC records as well.

Based on its independence from ~WN design and construction, Its
,e>g3enence in _nuclear plant design and 1ts experience with such
independent reviews, the archltect/envglneer firm of Sargent & Lundy was
selected to ﬁerform the VSR The VSR was performed under a strict

Protocol, with the WPT acting as a third-party intermediary to ensure
he independence of the VSRT.

The VSR was conducted in accordance with a plan apgrroved by the WIPT.
The NRC staff's review of the plan, documented in its letter dated
August 31, 1958 (Ref. 34), concluded that the staff *considers the
methodology as proposed by Sargent & Lundy to be reasonable for a project
of this nature.™ The VSR included vertical and horizontal design,
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construction, and record verification in each of the three principal
engineering disciplines of the NBN design (i.e., mechanical,
civil/str~actural, and electrical). The vertical review consisted of a
detailed assessment of two representative safety-related systems, the
component cooling water system and the electrical emergency auxiliary
power system. e horizontal review included an_evaluation "of the four
plant désign areas not covered by the vertical review. —These four design
areas were high-energy line " break, ~fire protection, control room
habitability, and buried pipe and electrical duct bank design.

Five areas, selected by the NOPT based on its review of the Special
Programs, were excluded from the scope of the VSR, The N8PT determined
that these areas were adequately covered by the existing, well-defined
Special Programs. _These five programs are the Hanger and Analysis Update
Program (HAAUP). Concrete Quality, Equipment Qualitication, Control “Room
Design  Review, and Welding. ~ These _programs are described In
Chapter 111.  The NRC staff agreed in their letter providing results of
their review of the NSPP (Ref. 10) that Osufficient bases exist for the
exclusion.* In response to NRC staff's comment in their letter providin
the results of their review of the VSR Plan_ (Ref. 34% TVA confirmed tha
"the VSRT has concluded that the exclusion of he five identified
programs will not invalidate the intent of the VSR program because the
design interfaces with the exclusion programs are being reviewed, where
applicable, by the VSRT.0 (Ref. 35).

The VSR was _a comprehensive review, involving the expenditure = of
approximately 70,000 hours by the VSRT, and 200,000 hours by the TVA line
mrganizations in providing Tequested documents, in interfacing with the
VSRT, and in responding to the VSR findings. The VSRT reviewed over 450
components under engineering review, approximately 400 under construction
review, and approximately ~130 under QA/QC Records review, using 186
detailed checklists and a review of over 3,500 documents.  Many of the
components reviewed for construction and records verification were coinion
to those for engineering verification, so that the interface between
engi neering, construction,” and records could be adequately reviewed.

The VSR entailed a detailed review of design, construction, and
QY QC records for selected structures, systems, and components.  The
&otenhal discrepancies were documented by the VSRT reviewers in the

servation Reports %G:{S). The Internal Review Coimittee QRC),
which was comprised of the Sargent & Lundy Mechanical, Structural,
and Electrical Design Directors and chaifed by the Head, Qualit
Assurance Division, Teviewed each OR and-determined whether or no
the observation was a-valid discrepancy. A discrepancy was defined
as a design, construction, cr records-related condition that was
confirmed, ~ after the IRC's review, to be in nonconformance with the
licensing or other safety-related documents-.  Discrepancies wore
documented i nDiscrepancy Reports (DRs).
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The DRs were sent to the WBN line organizations for resolution, with
coPles_ to the WBPT.  For each discrepancy, the line organizations
determined the design and safety significance of the |screpancK.
the extent-of-condifion, and the action necessary to correct the
discrepancy.  For design significant discrepancieS. the root cause
and action’ necessary to prevent recurrence was also provided. These
\évsFrg all documented by the line organizations in a Resolution Report

The VSRT reviewed the RRs.  The reasons for accepting or rejecting
TVA's resolution of the dlscreBanc were documented by the IRC in a
Conpletion Report (CR). The IRC dlso perfnrmed a trend analysis of
all valid discrepancies by evaluating their nature, significance,
and frequency of occurrence.

WBN line organizations also documented, the discrepancies and their
resolutions ~using the CAQ process in accordance Wwith the site
procedures,  Because of the importance of VSR conclusions to the
licensability of NBN, VSR corrective actions will be provided with
supplemental " controls in addition to TVA CAQ program controls.  Site
procedures have been developed to provide the controls for tracking
and implementing the VSR corrective actions as described 1n
Section 3of Chapter | V.

6.2 Results

A total of & ORs, representing 1,040 specific discrepancies,
resulted fro.' the VSR, There were” 60 DRs determined to be design.
significant because the discrepancies were found to be 1n
nonconformance with the appropriate code, standard, or licensing
requirements; however, none of these 60 CRs was found to be safety
significant, A safety-significant discrepancy is a condition which,
if it remained undJetected, could result in the loss of capability of
the affected system or structure to perform its intended safety
function. Wtere a discrepancy was covered by an existing- corrective
action, in -many cases the significance was not determined prior to
the time-the VSR Report was™ issued. These discrepancies are heing
evaluated for significance as part of the CAQ process and none have
been found to be safety significant to date.

The VSR identified a number of issues of which I|VA was al ready aware
and was in the process of correcting. ~ However, the technical
requirements and method of implementation for many of these pro?rams
had not been fully developed at the time of the VSR The results of
tha VSR provide Specific technical information~to assist TVA in the
devel opnent and inplementatiorn of these prograns.

The engineering verification determined that —most licensing
commitments have heen appropriately implementeie in the HBN design,
although some comitnents were ™ not fully inplemented. st
discrepancies were resolved hy documentation corrections and some
resulted i n a requirenent for field modifications.  The nost
S|Pn|f|cant issue identified was the adequacy of engineering
calculations. Due to the incomplete status of the  design documents,
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including engineering calculations, the VSRT could not verify the

adequacy of the systems,  However, the VSRT concluded that
the corrective actions related to the engineering calculations and
the licensing verification activities of the DBVP™ (see Chapter IlI,
Section 2.3) are reasonable, and when fully scoped, technically
defined, and implemented should provide a basis to confirm that the
structures, systems, and components are adequate.

When the construction of HBN is viewed as a whole, the VSRT
concluded that the main elements of the plant were conservatively
demgned and adequately constructed.  However, design documents were
found to lack specific’ details in some areas, and controls were not
adequately implemented during _construction to ensure enf;lr]eerlngf
acceptance of field changes. © The VSRT agreed that completion O
corrective actions identified by TVA in the Rk should ensure_that
the as-constructed, or modified, conponents will meet TVA's
| censing comm tnents.

In the QAIQC records area, the VSRT concluded that the records
reviewed by the VSRT generally conform to the controllin
procedures. = However, a concem ‘was identified that a number O
construction_discrepancies identified by the VSRT were not reflected
in the original inspection records examined by the VSRT as part of
its records review  The VSRT believed that, ‘due to the extent of
ma_n?/ CAPs mvolvmg construction verification programs, this issue
will be addressed during the implementation of these programs.  The
VSRT concluded that th4 identified corrective action in this area
should result in a set of records that support TVAS licensing

conm t nent s.

Seven (Rs remained unresolved when the final VSR report was issued
(Ref. 36). The WBPT coordinated resolution of these between the
VSRT and the line organizations. These DRs are now fully resolved
and the resolutions have been accepted by the VSRT.

The WBPT reviewed each of the 60 design significant DRs for adequacy
of resolution and recomended enhancement to 3 DRs. hese
enhancenents have been reviewed and accepted by the VSRT.

The VSR Final Report (Ref. 36) includes several recommendations
which go beyond the corrective actions required to resolve ORs,
These Tecomiendations, which the VSRT believes should help 1n
successful completion of HBN, are being evaluated by the TVA line
organi zations for inplenentation.
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*6.3 Concl uhi gn

The VSR Final Report stated the following in Section 2.1.4. "Overall

Plant Assessment":
"As a result of the extent-of-condition and root cause
assessment for the discrepancies, it is possible to draw an
overall assessment of the WBN based on the VSR~ Assumng
successful  conpletion of the planned corrective action
programs, as nodified by the VSR coimmtnents, the VSRT
concludes that there is sufficient assurance that the design,
constructlon. and records should comply with the applicable
licensing requirements and be technically adequate.”

The 16-volume VSR Final Report (Ref. 36) was submitted by Sargent &

Lundy on March 8, 1989, with copies sent directly to the NRC for its

information and use.  The VSR 5)resented the results of the VSR to

NRC i naneeting on March 22, 1989.

7.0 CONCLUSI TON

Prior to the establishment of the HBPT, many nonconforming issues and
associated corrective actions had been identified at WBN through various
internal and external reviews. However, in late 1987 the WBPT" undertook
a Systematic Evaluation of WBN to look beyond the already known issues to
provide reascutable assurance that r.emalnmg} nonconforming issues were
Identified and corrective actions defined. The evaluation “was performed
mdePendentIy and  conprehensively, wth auditable docunentation
developed. "Based on the evaluations performed, it is conclioded that
there i s reasonable assurance that upon completion of the corrective
actions to resolve -the identified issues, WBN design and construction
will meet the licensing requirements and TVA coinmitnents.

No new safety significant issues have been identified to date as a result
of the Systematic Evaluation.- The HBPT has reviewed the identified
nonconformng issues and corrective actions have been developed to
thoroughly resolve these issues. Root cause determinations have been
erformed” for the significant issues, and recurrence control measures
ave been identified. “These are described i nChapter III.
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