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EXECUTIVE SUMMARY

This subcdtegory report summarizes and evaluates the results of the element
evaluations prepared under the Engineering Subcategory 21300, Electrical
Testina and Planning. The element evaluations document the evaluation of 16
issues related to TVA's four nuclear plants, Sequoyah, Watts Bar, Browns
Ferry, and Bellefonte. The issues were derived from two employee concerns
which cited presumed deficiencies or inadequacies in engineering participation
in the preoperational test program of the plant systems. Negative findings
previously identified for Sequoyah were closed before the ECTG evaluation.

Causes for the negative findings relate to engineering procedures. and site
standard oractices, in some instances, not being followed; procedures not
being fully adequate to cover all requirements; lack of documentation for
acceptance of test deficiencies based on engineering judgment (Watts B8ar,
Browns Ferry, Bellefonte); some final safety analysis report (FSAR)
commitments not reflected in the test .documents (Browns Ferry); discrepancies
between test documents and the FSAR (Bellefonte); and lack of documentation in °
the test and retest results packages for the implementation of the design
chanaes made by engineering change notices (Watts Bar). Also, at Browns
Ferry, the initial preoperational test program was not well developed and did
not include documented acceptance criteria.

The major corrective actions include development of a restart test program,
development of new site engineering procedures, revision of licensing
documents, documentation of engineering judgment for test deficiencies and
revision of test documents to correct procedural deficiencies..

On the basis of the observations made, and in spite of the findings identified
and of corrective actions mainly in the areas of procedural inconsistencies
and deficiencies, overall engineering participation in the preoperational test
oroqgram appears to be adequate for all plants except Browns Ferry. However, a
restart test program has been developed for Browns Ferry to resolve the
shortcominags of the preoperational test and retest programs. Implementation
of the corrective actions should resolve all the findings identified during
the evaluation for WBN, BFN, and BLN. A potential for hardware modification
does exist as a result of implementation of coirrective actions for Watts Bar
and Browns Ferry.

The TVA-developed Nuclear Performance Plans (NPPs) are expected to improve
corporate-level management of TVA's nuclear activities. The clarification of
responsibility and authority of 1ine management in conjunction with the
strenathened role of Quality Assurance (QA) and the establishment of the
Enaineering Assurance (EA) organization should prevent recurrence of
discrepancies identified in this sub;ategory report.

The causes identified and the other evaluation results will be reexamined from
a wider perspective during the Engineering category evaluation.

26800-R15 (10/09/87)
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Preface

This subcategory report is one of a series of reports prepared for the
Employee Concerns Special Program (ECSP) of the Tennessee Valley Authority
(TVA). The ECSP and the organization which carried out the program, the
Employece Concerns Task Group (ECTG), were established by TVA's Manager of
Nuclear Power to evaluate and report on those Office of Nuclear Power (ONP)
enployee concerns filed before February 1, 1986. Concerns filed after that
date are handled by the ongoing ONP Employee Concerns Program (ECP).

The ECSP addressed over 5800 employee concerns. Each of the concerns was a
formal, written description of a circumstance or circumstances that an
-employce thought was unsafe, unjust, inefficient, or inappropriate. The
mission of the Employee Concerns Special Program was to thoroughly
investigate all issues presented in the concerns and to report the results
‘of those investigations in a form accessible to ONP employees, the NRC, and
the general public. The results of these investigations are communicated
by four levels of ECSP reports: element, subcategory, category, and final.

Element reports, the lowest reporting level, will be published only for
those concerns directly affecting the restart of Sequoyah Nuclear Plant's
reactor unit 2. An element consists of one or more closely related
issues. An issue is a potential problem identified by ECTG during the
evaluation process as having been raised in one or more concerns. For
efficient handling, what appeared to be similar concerns were grouped into
elements early in the program, but issue definitions emerged from the
evaluation process itself. Consequently, some elements did include only
one issue, but often the ECIG evaluation found more than one issue per
element.

Subcategory reports summarize the evaluation of a number of elements.
However, the subcategory report does more than collect element level
evaluations. The subcategory level overview of element findings leads to
an integration of information that cannot take place at the element level.
This integration of information reveals the extent to which problems
overlap more than one element and will therefore require corrective action
for underlying causes not fully apparent at the element level.

To make the subcategory reports easier to understand, three items have been
placed at the front of each report: a preface, a glossary of the
terminology unique to ECSP reports, and a list of acronyms.

Additionally, at the end of each subcategory report will be a Subcategory
Summary Table that includes the concern numbers; identifies other
subcategories that share a concern; designates nuclear safety-related,
safety significant, or non-safety related concerns; designates generic
applicability; and briefly states each concern.

Either the ‘Subcategory Summary Table or another attachment or a combination
of the two will enable the reader to find the report section or sections in
which the issue raised by the concern is evaluated.
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The subcategories are themselves summarized in:a series of é1gﬁt category
reports. Each category report reviews the major findings and collective
significance of the subcategory reports in one of the following areas:

* management and personnel re;atiohs,\ ! |

* industrial safety

* construction

* material control

* operations

** quality assurance/quality cdntrol

* welding

* engineering 3 P
A separate report on employee c;nce&ns | dealing!with specifid contentions of

intimidation, harassment, and wrongdoing will be relea;ed by the TVA Office
of the Inspector General. ‘ N

Just as the éubcatezoty reports 1ntegrate the informatxon collected at the
element level, the category reports 'integrate the 1nformat10n assembled in
all the subcategory reports within the: category, addressimg pacrticularly
the underlying causes of those pcoblems that rin across more than one
subcategory.

A final report will integrate and assess the information: collected by all
of the lower level reports prepared for the ECSP, including ;he Inspector
General's report. A N i

For more detail on the methods by which ECIG employee concerns were
evaluated and reported, consult the Tennessee Valley Authortty ‘Employee
Concerns Task Group Program Manual. The Manual spells out the program's
objectives, scope, organization, and respongibilities. It also specifies
the procedures that were followed in the &nVestightfon. reporting, and

closeout of the issues raised by emplo#ee‘cdncérns.l
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ECSP GLOSSARY OF REPORT TERMS*

classification of evaluated issues the evaluation of an issue leads to one of
the following determinations:

Class A: Issue cannot be verified as factual

Class B: Issue is factually accurate, but what is described is not a
problem (i.e., not a condition requiring corrective action)

'

Class C: Issue is factual and identifies a problem, but corrective action
for the problem was initiated before the evaluation of the issue
was undertaken

Class D: Issue is factual and presents a problem for which corrective
action has been, or is being, taken as a result of an evaluation

Class E: A problem, requiring corrective action, which was not identified

by an employee concern, but was revealed during the ECIG
evaluation of an issue raised by an employee concern.

collective significance an analysis which determines the importance and
consequences of the findings in a particular ECSP report by putting those
findings in the proper perspective.

concern ({see "employee concern")

corrective action steps taken to fix specific deficiencies or discrepancies
revealed by a negative finding and, when necessary, to correct causes in
order to prevent recurrence.

criterion (plural: criteria) a basis for defining a performance, behavior, or
quality which ONP imposes on itself (see also "requirement").

element or element report an optional level of ECSP report, below the
subcategory level, that deals with one or more issues.

employee concern a formal, written description of a circumstance or

circumstances. that an employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on a K-form or a form equivalent to the
K-form. '
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evaluator(s) the individual(s) assxgmed the responsibility to a«sess a dpecific’
grouping of employee concerns.

findings includes both statements of fact and the judgments made about those | | |
facts during the evaluation ptocess, negative findings requzre correctivel | |
action.

issue a potential problem, as imtecpégted by the ECIG during the eVa;uation
’ process, raised in one or more concerns. ‘

K-form (see "employee concern")

egu1remen a standard of performance behavior, or qualxty on whxvh an
evaluation judgment or decision may be based.

root cause the underlyimg reason fOt‘a problem.
*Terms essential to the program but which require detailed def1n1t1on have been

defined in the ECIG Procedure Manual (e.g.!, generic, spec1f1c, nuclear .
safety-related, unreviewed safeLy-sxgn1f1chnt question).. ‘
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Acronyms
’ AT Administrative Instruction
AISC American Institute of Steel Construction
ALARA " As Low As Reasonably Achievable " '
ANS American Nuclear Society
ANSI ‘American National -Standards Institute .
'ASME American Society of Mechanical Engineers
‘ASTM American Society for Testing and Materials
AWS American Welding Society
BFN Browns Ferry Nuclear Plant
. -BLN Bellefonte Nuclear Plant
.CAQ Condition Adverse to Quality
CAR Corrective Action Report .
CATD Corrective Action Tracking Document
CCIS Corporate Commitment Tracking System
CEG-H . Category Evaluation Group Head
CFR .Code of Federal Regulations
CI Concerned Individual )
CMIR Certified Material I;st Report
coc Certificate of Conformance/Compliance
DCR Design Chaége Request
' : DNC : Division of Nuclear Construction. (see also.NU .CON)

n
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DNE
DNQA
DNT
DOE
DPO

DR

ECN
ECP
ECP-SR
ECSP
ECTG
EEOC
EQ
EMRT
EN DES
ERT
FCR

FSAR

GET
HCI
HVAC
II
INPO

IBRN

Division of Nuclear Engineering

Division of Nuclear Quality Assurance .
Division of Nuclear Irﬁining

Department of Energy

Divisi9n Personnel Officer

Discrepancy Report or Deviation Report
Engineering Change Notice | | | |

Employee Corncerns Prog}am

Employee Concerns Ptogﬁam-Site‘Représentatiie
Employee Concerns Special‘Pﬁogram

Employee Concerns I&sk}Grouﬁl

qugl Employment Opportunity Commission
Environmental Qualification! | | |
Emergency Medical Respénse Team

Engineering Design 3 o

Employee Response Team}oc EMergentyfReﬁpOMSe‘Téam%
Field Changé Request

Final Safety Analysis Report

Fiscal Year

General Employee Training
Hazard Control Instruction

Heating, Ventilating, Ait‘CdndltiQping‘

Institute of Nuclear Power Operations

Inspection Rejection Notice

Installation Instruction - . . . . . o
1
|
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L/R
M&AI
MI
MSPB
NT -
NCR
NDE
NPP
NPS
NQAK
NRC

‘Illl NSB

NSRS

: NU CON
! NUMARC
1 OSHA

5 one
owce
PHR

PT

QA

QAP

QCI

Labor Relations Staff

Modifications and Additions Instruction

Maintenance Instruction

Merit Systems Protection Board

Magnetic Particle Testing

Nonconforming Condition Report

Nondestructive Examination

Nuclear Performance Plan

Non-plant .Specific or Nuclear Procedures System

Nuclear Quality Assurance Manual

Nuclear Regulatory Commission

Nuclear Services Branch

Nuclear Safety Review Staff

Division of Nuclear Construction (obsolete abbreviation, see DNC)
Nuclear Utility Management and Resources Committee
Occupational Safety and Health Adminis%ration {or Act)
Office of Nuclear Power

Office of Workers Compensation Program

Personal History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures . . .

Quality Control ,

Quality Control Instruction
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QcP Quality Control Proced@re
QTC Quality Technology Company ‘
RIF Reduction in Force . . & © & i & 4 i o ’ |
RT Radiographic Testing
SQN Sequoyah Nuclear Plaﬁt} T R 3 3 ' i
SI Surveillance Instructiﬁn. o 4
§OP Standard Operating Procedure i
SRP Senior Review Panel
SWEC= Stone and Webster Engineering Corporation . ~ . . « | | | |
TAS Technical Asgistance Sﬁaff o '
T&L Trades and Labor ‘ h
TVA Tennessee Valley AuthofiCy
TVILC . Tennessee Valley Trades and Labor Counecil = . . . o | |
uT Ultrasonic Testing 3 o
VT Visual Testing 3 S

WBECSP Watts Bar Employee Concern Special Program
WBN Watts Bar Nuclear Plant

WR Work Request or Work Rules

wp Workplans
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1. INTRODUCTION

This subcategory report summarizes and evaluates the results of the ECSP
element evaluations prepared under Engineering Subcategory 21300, Electrical
Testing and Planning.

The element evaluations document the evaluation of 16 issues related to TVA's
four nuclear plants, Sequoyah, Watts Bar, Browns Ferry, and Bellefonte. The
issues were derived from two employee concerns that cited presumed
deficiencies or inadequacies in engineering participation in the
preoperational test program of the plant systems.

The two employee concerns provide the basis for the element evaluations and
are listed by element number in Attachment A. The plant location where the
concern was oriainally identified and the applicability of the concerh to
other TVA nuclear plants are also shown. The two concerns inciuded in this
subcategory were identified for Watts Bar. These concerns were sufficiently
broad to apply to all four TVA nuclear plants, as is shown in the
applicability column. The concerns were grouped into four element
evaluations, one for each of the four nuclear plants. .

The evaluations are summarized in the balance of this report as follows:

0 Section 2 -- summarizes the issues stated or implied in the employee
concerns

0 Section 3 -~ outlines the process followed for the element and
subcategory evaluations and cites documents reviewed

0 Section 4 -- summarizes the findings and identifies the negative
findings that must be resolved

0 Section 5 -- highlights the corrective actions required for
resolution of the negative findings cited in Section 4 and relates
them to plant site

0 Section 6 -- identifies causes of the negative findings
0 Section 7 -- assesses the significance of the negative findings

0 Attachment A -~ lists each employee-concern evaluated in the

’ subcategory. The concern number is given, the plant sites to which
it could be applicable are noted, the concern is quoted as received
by TVA, and is characterized as safety related, not safety related,
or safety significant :

2680D0-R15 (10/09/82)
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o Attachment B -- contains. a summary of the element-level
evaluations. Each issue is listed by plant, opposite its
corresponding findings and corrective actions. The reader may trace
a concern from Attachment A to an issue in Attachment B by using the
element number and applicable plant. ' The reader may relate a@ =
corrective action description in Attachment B to causes .and o
significance in Table 3 by using the CATD number which appears in | | 1]
Attachment B in parentheses at the end of the correct1ve action
description. R e N B

The term "Peripheral findimg“ in the iissue column refers toa | |
finding that occurred during the course iof evaluating a concern but
did not stem directly from a emp]ogee concern. ‘These;aﬁe classified
as “E" in Tables 1 and 2 of this report' = A

o) Attachmpnt C -- contains the references c1ted in the text ‘

2.  SUMMARY OF ISSUES

The employee concerns listed in Attachment A for each plant -have been
examined, and the potential problems raised by the two concerns have been
1dent1f1ed as four separate issues. Review of these: 1ssues has resuﬁted in
four element evaluations. S R R A

The issues deal with presumed deficiencies in engineering participation in the !
preoperational test program of the plant systems. @ More specifically, the | [ |
jssues deal with (1) the adequacy of. the electrical test program and p]ann1nq
(the evaluation team interpreted this issue as inadequacies in the
oreoperational test Droqrdm), (2) engineering participation in providing P
acceptance criteria, (3) engxneer1nq part1c1pat1on in the conduct of ithe tests !
and review of test results, and (4) engineering acceptance of dev1at1ona to Lol
preoverational test acceptance cr1ter1a without! justification. . S

As the following sections. show, the issues were.determined to have some’ P
validity at three of the four TVA nuclear plants (Watts Bar, Browns Ferry;: and Pl
Bellefonte) and to require corrective actions. Negative findings prevxously N
identified for Sequoyah were closed before the ECTG evaiuat10n.‘

Each issue reviewed within the element evaluations is more completely
discussed in Attachment B, which also lists corresponding findings and oo
corrective actions that are discussed in Sections 4 and: S of this report. | | |

26800-R15 (10/09/87) . j Lo
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3.  EVALUATION PROCESS

This subcategory report is based on the information contained in -the
arplicable element evaluations prepared to address the specific employee
concerns related to the issues broadly defined in Section 2 for all four
nuclear plants. From the evaluation process described below, together with
the references cited, the reader can determine the steps followed for each of
the elements and the subcategory:

a.

Defined issues for each element from the employee concerns.
Attachment A of this report 1ists the employee concerns addressed
herein.

Reviewed regulatory requirements and industry standards (Refs. 36
through 44) applicable to the preoperational test activity.

Reviewed applicable sections of the FSAR, Safety Evaluation Report
(SER) Supplement (Refs. 2 through 6) to understand scope and basis
of NRC review, to determine the extent of regulatory compliance, and
to identify any open issues or TVA commitments related to the design.

Reviewed other documents applicable to the issues and determined to
be needed for the evaluation, such as correspondence (Refs. 45
through 61), INPO report (Ref. 62), Stone & Webster report

(Ref. 63), assessment of engineering design control for BFN

(Ref, 64), orocedures and site standard practices (Refs. 7 through
22), preoperational test scoping documents and preoperational test
result packaages including test deficiency reports (Refs. 24 through
35), problem identification report (Ref. 65), engineering change
notices, NRC inspection reports and TYA responses (Refs. 66 through
97), and quality assurance audit reports (Refs. 98 through 106)

Ysing the results from steps a through d above, evaluated the issues
and documented the findings in element evaluations.

Tabulated issues, findings, and ‘corrective actions from the element
evaluations in a plant-by-plant arrangement (see Attachment 8).

Prepared Tables 1, 2, and 3 to permit comparison and identification
of issues, findings, and corrective actions among the four plants.

Classified the findings and corrective actions from the element
evaluations using the ECSP definitions.

On the basis of ECSP guidelines, analyzed the collective

“significance and causes of the findings from the element evaluations.

-y
»

26800-R15 (10/09/87)
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j. Evaluated defined corrective actions to determine ifjaqditionalw Lo
actions are required as a result of causes found in <"tep o o

K. Provided additional Judgment .or information that may not be apparent!
at the element level. ‘

4,  FINDINGS

The complete findings from each of the four element evaluations for this |
subcateqory are contained in Attachment B, and are listed by element number | !
and plant. The specific findings, with the app11cab1e p]ant(s) shown in
parentheses, are summarized as fol]ows' b

0 Negative findings previously identified were c]osed for Sequoyah
before the ECTG evaluation (Ref. 1)

o Engineering procedures and site standard practices relating to the
preoperational test program are not fully adequate to ensure:
incorporation of all design requirements including procedural
requirements for the processing of preoperational test documents
and, in some instances, not followed. This has resulted in | | | |
discrepancies. in test results packages (BFN, 'BLN, }BN).

0 There were no documented acceptance criteria in the initial
TVA-prefix test scoping documents iand preoperational test
instructions. Even Chapter 13.4 of thel FSAR Amendment 31 (Ref. 3),
does not clearly define the acceptance criteria of each,
preoperational test; it mere!y provides'a "Test: ;unmary" (8FM).

0 Test results packages were found to have minor procedural
inconsistencies and/or deficiencies (“BM, RFN, 8Lil). ' In addition,
enaineering review of tast results was not adequate because some
test result packages were .approved with! open iexcentions and no
documentation was available to fidentify! the closure of same (BFN).

0 There were several instances of no documentat1on for enq1naer1nq
justification of the ac1eptance of preoperational test der|c1enc1e
(WBN, BFN, BLN).

In addition, the following permphera] findings were identified:"

0 In some instances, FSAR commitments are not fully ref]ected in the
acceptance criteria of the test!documents (BFN). «

2680D-R15 (10/09/87)
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In isolated cases, there are discrepancies in the acceptance
criteria between the FSAR and test documents (BLN).

Nocumentation was not available for two test and retest results
packages (TVA-13B and TVA-13BRT; Ref. 26) for the implementation of
desian changes made by ECNs 2786 and 2799 (WBN).

A summary of the classified findings is provided in Table 1. Class A and B8
findings indicate there is no problem and that corrective action is not
‘ required. Class C, D, and E findings require corrective actions. The
corrective action class, defined in the Glossary Supplement, is identified in
‘ . the table by the numeral combined with the finding class.

Classification of findings are tabulated in Table 2. Where more than one
corrective action is identified in Table 1 for a single finding (e.g.s
Element 213.2, Finding c), Table 2 counts only a single classification. Thus,
Table 2 identifies one finding for each issue evaluated. Of the 19 findings
jdentified by classification in Table 1, eight require no corrective action.
Of the remaining, eight required new corrective actions to be identified, and
three resuited from peripheral findings uncovered during the ECTG evaluation
and also required corrective actions. From Table 2, it can be seen that for
Watts Bar, where all of the issues originated, two of the four original issues
were found to be valid and require corrective action; however, one peripheral
jssue was identified that also required corrective action.

‘ 5. CORRECTIVE ACTIONS

Althouah the findinas for Sequoyah shown in Attachment 8 remained oben for
several years after completion of preoperational tests, they were closed and
an adeguate system was in place at the time of the evaluation. Browns Ferry
has developed an extensive and -coordinated program to re-verify plant design.
As a result, a major restart test program has been developed to resolve
emoloyee concerns regarding the quality of testing/review performed during the
initial oreoperational test and retest programs. The original test results
packages will not be reopened or revised. The Bellefonte preoperational test
oroaram has been placed on hold and all completed tests will be redone when
the proaram is reactivated. At that time, new site engineering procedures
will he developed to prevent recurrence of discrepancies identitied. latts
3ar will develop new encineering oroject orocedures. All deficienci2s and
inconsistencies found in. the test results packages will be reviewed and
corrected.

2680D-R15  (10/09/87)
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The detailed corrective action descf1pt1ons ‘are contained in Afta&hment B. A
summary of this information, with the applicable plant 1dent1fwed in b
parentheses, follows:

0 Develop engineering procedures to prevent: 1) recurrence of
procedural deficiencies and/or evaluation inconsistencies in test .
results packages, and 2) lack of documentation for justifying | ]
engineering Judgment in the acceptance of‘test def1c1enr1es, when
the test program is reactivated (BLN). oo Lo w w

o Review test packages for procedura] deficiencies and/or T
inconsistencies and revise test results packages as required. Also,
develop new engineering proaect\pnocedures to prevent recurrence of
the above shortcomings (WBN), | [ [ | !

o] Document technical Just1f1caf1on to support eng1neer1ng Judgmen1 in
the acceptance of preoperat1onaﬂ test deficiencies (NBN)

) Train personnel in new and revised engineering procedurés to prevent |
recurrence of procedural and‘documentatﬁoh deficiencieS*(WBNJ BLN). | |

"0 Develop a restart test program and resolve the shortcomlngs of the |
preoperational test and retest programs (BFN). o I

) Review and revise exﬁstinq site director standard practices to
include procedura] control of engineering activities and to require
engineering approval for correct1answor des1qn—related lest
deficiencies.

In addition, the following correct1ve actnons were identified for the l
perioheral findings:

0 Review the FS5AR. commntments.‘ Correct FSAR and/or Input to the
restart test orogram as necessary (BEN) ) ‘

o Revise Chapter 14 of the FSAR and resolve.other: d1screpanc1es with
%est documents on redctivat1on of the preoperational test program
BLN). ‘

o} Review and document prev1ously completed test and retest results
packages (TVA-13B and TVA-13BRT; Ref. 26) for the 1mp1ementat1on of
design changes made by ECNs (NBN)\ Lo

These corrective actions also dppPar in Table 3, alohg with their
corresponding finding/corrective action c1ass1f1cat1ons. 'The table 1nd1cate<

. the plant or plants to which a corrective action is applicable by the - ‘
Corrective Action Tracking Document (CATD) c01Umn nhere the applxcab1e plant
is identified by the CATD number. ! P

2680D-R15 (10/09/87)
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From the Finding/Corrective Action Classification column of Table 3, it can be
seen that of the ten corrective actions identified, one involves development
of restart test program, one requires training, five require evaluation and
document fix, two involve development of procedures to prevent recurrence of
identified problems, and the remaining one requires evaluation to validate the
test. A potential for hardware modifications does exist as a result of
implementation of corrective actions for Watts Bar and Browns. Ferry. Further,
it should be noted that for the employee concerns examined no corrective
actions were required for Sequoyah, but corrective action is required for the
other three plants, Watts Bar, Browns Ferry, and Bellefonte. The evaluation
team finds the corrective action plans acceptable to resolve the findings.

6.  CAUSES

¢

Table 3 identifies one or more causes for each problem requiring corrective
action. For each corrective action, the most important cause is identified;
however, in some instances, it was felt that the problem was the result of a
combination of causes, each of 'which should be identified. In those cases,
more than one cause is identified for some of the corrective actions. Totals
are shown at the end of the table.

The two most frequent causes are (1) procedures not fully adequate in
establishing requirements and (2) procedures, in some instances, not
followed. This indicates that improvements in the quality of preoperational
engineering procedures and site practices, and training, are warranted.

When viewed from a larger perspective, management effectiveness becomes the
most frequent cause group, with all ten corrective actions falling into this
aroup. Management did not ensure that adequate engineering procedures and
site practices were established, that personnel were trained in the use of
procedures, and that orocedures were followed.

Two causes are attributed to desian process effectiveness. Instances were
found where lack of design bases contributed to the incompleteness of Browns
Ferry preoperational test program. Moreover, there was a lack of
documentation justifying engineering judgment used in the acceptance of
preoperational test deficiencies for all plants except Sequoyah.

7.  COLLECTIVE SIGNIFICANCE

The negative findings for all plants except Sequoyah center around lack of
documentation and lack of fully adequate engineering procedures and site
oractices in establishing design .requirements. FSAR commitments were not, in
some instances, fully reflected in the acceptance criteria of the test
documents. In several instances, engineering judgments in the acceptance of
test deficiencies were not documented. Also, there was-a lack of

x?m..
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documentation in the test and retest resullts packages for the 1mp1ementat|on
of desian changes made by engineering change notices. The Browns Ferry |
initial preoperational test program was not well developed and it did not
include documented acceptance criteria in ‘test scoping documents and @ !
preoperational test instructions. Browns Ferry has now deve]oped a restart
test oroaram.

0On the basis of ‘the observations made, and in spite of the negat1ve findings
identified and of corrective actions ma1nﬂyw1n 'the areas of procedural
inconsistencies and deficiencies, overall engineering participation inithe | |
oreooerational test program appears to be adequate for all plants except | | |
Browns Ferry. However, a restart test program has been developed: for .Browns
Ferry to resolve -the shortcom1ngs of the preoperational test and retest
proarams. Implementation of the corrective actions should resolve all the
findings identified during the evaluation for WBN, BFN, and BLN. A potent1a1
for hardware modifications does exist as a nesu1twof 1mp1ementdt1on of
corrective actions for Watts Bar and Browns Ferry.

The TVA-developed Nuclear Performance Plans (NPPs, Ref. 23) is expected to
jmorove corporate-level management of TVA's nuclear activities. The
clarification of responsibility and authority of line management in :
conjunction with the strengthened role of Quality! Assurance ((QA) and the \
establishment of the Engineering Assurance (EA) organization are a positive
step toward permitting TVA to monitor Engineering's performance in the:
preoperational test program. In addition, EA and QA should provide add1t|ona1
assurance that engineering procedures and site: practices are adequate and are
heina followed, that FSAR commitments zre met, and that engineering judgments
in the acceotamce of test deficiences are‘cocumented. ‘Furthermore, closer ' |
coordination and communication between ZA and DA In lipe nanagements to |
orovide feedback on enaineering performance through technical audits shou
orevent recurrence of the dmscrepanc1es jdentified above. C

The results of this subcategory evaluation are being combined with the other
subcateaory evaluations and reassess ed in the Engineering cateqorv evaluation. |

2680D-R15 (10/09/87)
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TABLE 1

CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

Finding/Corrective
Issue/ Action Class*
Element Findinas**  SON WBN 8FN BLN
213.2 Inadequate Electrical a A A D2 A
Testing, Planning, and - - 06 -
Enaineering Participation;
Deviations to Preopera- b A A D2 A
tional Test Acceptance - - D6 -
Criteria
c C3 03 02 * 02
- D4 - 04
- 06 06 D6
d A 03 D2 02
- 06 D6 D6
- - - 04
e - E3 E3 £3
: - E6 E6 . Eb6
- - E2 -
*Classification of '‘Findinas and Corrective Actions
A. Issue not valid. 1. Hardware
No corrective action required. 2. Procedure
B. Issue valid but consequences acceptable. 3. Documentation
No corrective action required. 4, Training
C.. Issue valid. Corrective action 5. Analysis
initiated before ECTG evaluation. 6. Evaluation
D. Issue valid. Corrective action 7. Other

taken as a result of ECTG evaluation.
E. Peripheral issue uncovered during ECTG
evaluation. Corrective action required. .-

**Nefined for each plant in Attachment B.

2680D-R15 (10/09/87)
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TABLE 2
FINDINGS SUMMARY

Plant
Classification of Findings ] ~ SOQN' WBN BFN BLN. . Total
A. Issue not valid. No corrective.. = | | 13/ 2. 0. 2 7
action required. : a
8., Issue valid but consequences acc;ptab1e. 0 0 0 0 0
No corrective action required. - oL
C. Issue valid. Corrective action - 1 0] 0] 0 1
initiated before ECTG evaluation, I
D. Issue valid, Corrective action taken 0 2 4 2 8
as a result of ECTG evaluation. .
E. Peripheral issue uﬁbovered during 0] 1 1 1 3
ECTG evaluation. Corrective action ‘
required. ‘ L
Total . . 4. 5. 5 5 19

2680D-R15 (10/09/87)
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FINVING/
CORRECTIVE
ACTION

ELEM CLASS.**

CURKECTIVE ACTION

CAlv

CAUSES OF NEGATIYE FINDINGS

MANAGEMENT EFFECTIVERESS

DESIGN PROCESS EFF

CTIVENRESS

TECHNICAL

11 2] 3] 4

S L6

! 8 1 9 | 1o 1l

12

LI |

15

16 7

|Frag- | I

|Proce-|lnade-|

[mented]|Inede-}Inade-{dures |quate |Un-

|urgan-]quate |quate [hot
[12a- | u- [Proce-|fol-

{Com- [timely
{sunie |Res of

Inade-
|Inade-}

|€ngrg

Deslgn
|quate | tack |Judgat|Crit/ |verif |Stds | |
tack Jquate |Inade-JAs-blt[ of | not [Comait|Docu~ |Not
of Hgt|Design|quate |Recon-{Designbocu~ | Not |menta-|Fol- [Engrg |Vendor|_Actions* |

Insuf.|

|
|
ADEQUACY |
i
|

| Stgnifi-
] cance of |
| Corrective]

Ition |trny [dures {lowed |catfon]issues|Atten |Bases [Calcs fcil. Joetail[wented] Met jtion. {lowed |Error |Error § O | M | N |

213.2

02, 06

04

€3, €6

€3, €6

. D2, 06

02, 06

Develop 3 restart test
prograa (RIP) 4nd resolve the
shortcomings of the
preoperations) test and
retest prograas.

.
Train personnel in new and
revised engineering
procedures to prevent
recurrence of procedurs) and
documentation deficlencies.

Review the FSAR comitments,
correct the FSAR and/or
oodify RIP as necessary,

Revise Chapter 14 of the FSAK
for discrepancies. Kesolve
other discrepancies upon
resctivation of the
preoperational test progras,

Develop engineering
procedures to prevent
recurrence of procedursl
deficiencies and/or
evaluation lnconflste:mies in
preoperational test prugram
when reactivated.

Develop engineering
procedures to prevenl lack of
documentation for Justifying
englineering Juoyaent in tne
scceptance of preoperstional
test deficiences when the
test progrem s resctivated.

BFN 02

BN 0
W vl
BLN 02

YfN Ul

BN W)

bLN 01

BLK w2

X

»

X

X

-
-

»
1

» Defined in the Glossary Supplesent.

e¢ Defined in Table i,
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] CAUSES OF NEGATIVE FINDINGS # | i
| | .
' | . HPANAGEMENT EFFECTIVENESS i DESIGN PROCESS EFFECTIVENESS | :
[ 2] 3] 4) 51 6 7 L. 8L 9110 11 12 13 14 |
|Frag- | |Proce-|lnade-| | | Jinsde- Engrg |Design|Insuf. Signlfi- |
FINOING/ [wented|Inade-JInade-dures |quate JUn- Jinade- Jquate | Lack JJudgat|Crit/ |Verif cance of |
CORRECTIVE jorgan-|quate [quate [Hot  [Com- [timely]lack [quate |Inade-[As-bIt] of | not |Coomit|Docu- Corrective|
ACTION [t2a- | Q- |Proce-[Fol- [ouni- |Res offof Mgt|Desfgn|quate [Recon-{Design|Docu- | Mot |[menta- | Actionst |
CLASS.4* CORRECTIVE ACIION CAIL [tion_Jtrng |dures [lowed |cation|lssues|Atten |Bases |Cales [cil. |Detall|mented| Met |[tion JOLNINI
) | | | | | | | | | | B
03, D6  Review test resuits packages WBK U3 i i ix jx j i i i i i jAj-i-
for procedural deficlencies ] i | | } | | | | 1 | | | | | | | I |
and/or evaluation i | | | | | | | | I | | I [ C 11|
faconsistencles and correct ! | I | i ] ] 1 i | | | | [ | ] [ L |
83 necessiry.  Also, develop | | i | | | | | | | | | | | | | 11
aew englineering project i : i i | ' ] | i } i | i | i | i i1
proceaures. A A R A A (e (A S (R N B B O A
| 1 I i | | | | i |
€3, €6 Review and document usN 0 | ( | | x| i 0 i i Ajr|e
previously completed test.and } | } } J | | ! | I |
retest results packages for | I | | i | | 1 i |
the fsplesentation of design l | } ] ] ] i | l | } I I l
changes made by ECNe, ! ] H ! ! t ! 13 ! ! i |
: T T S R B | I | |
D3, D6 - Document technical SRR B R D I S B B 1 b X o Ageq P
Justification to support | | | | | | | i |
engineering Judgaent 1n the i i I ] i | | i i I i i ] i i
acceptance of preoperationdl L L | } | | | L L 1 | | | l L } 1 I 11
test deficiencles. | | | -~ 1 | ] I | | | | | | | | I |
! 11 l 1 | s ! [ ! l ! L bl
D2, D6  Review and revise existing BFN U4 { | 1 x |} | | | | | } t | } 1 N Ial-1-
site director standird 8rH 08 + r b b 3 } } } 3 3 } 1 3 3 r 3 P b or
practices for procedural | | i | ) I ) | } l } | I | 11
control of engineering R ER I | i I ] I P T 1 ] i i ) i1 i
sctivities and to require I I L ] ] l | | | | a | ] | I | [
englneering approval for | i | | I | | I | | | 11
correction of design-related N L I | l ! L L | | | T R
test deficiencies. ’ | | | | | - | | | | . | I
i L IS 3 I3 3 I3 i L i I [
| | | | | I | | | ] | [
0TALS i L I A WL I | i i T § i 3 i i
) -1 | IS IO S N RN N L B I I

| e c— i et

Oefined in

he-Glossary-Supplesent,

Defined in Tadie i..
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

Causes of Neaative Findings - the causes for findings that require corrective

action are .categorized as follows:

1.

2.

8.

]0.

1.

Fraamented organization - Lines of authority, responsibility, and

accountability were not clearly defined.

Inadequate quality (Q) training - Personnel were not fully trained

in the procedures established for design process control and in the
maintenance of design documents, including audits.

Inadequate procedures - Design and modification control methods and

procedures were deficient in establishing requirements and did not
ensure an effective design control program in some areas.

Procedures not followed - Existing procedures controlling the design

process were not fully adhered to.

Inadequate communications - Communication, coordination, and

cooperation were not fully effective in supplying needed information
within plants, between plants and organizations (e.g., Engineering,
Construction, Licensing, and Operations), and between
interorganizational disciplines and departments.

Untimely resolution of issues - Problems were not resolved in a

timely manner, and their resolution was not aggressively pursued.

‘Lack of management attention - There was a lack of management

attention in ensuring that programs required for an effective design
orocess were established and implemented.

Inadequate desian bases - Design bases were lacking, vague, or

incomplete for design execution and verification and for design
change evaluation. .

Inadeguate calculations - Design calculations were incompliete, used

incorrect input or assumptions, or otherwise failed to fully
demonstrate compliance with design requirements or support design
output documents.

Inadequate as-built reconciliation - Reconciliation of design and’

Ticensing documents with plant as-built condition was lacking or

.incomplete. . . ’

Lack of desian detail - Detail in design output documents was

insufficient to ensure compliance with design requirements.

2680N-R15 (10/09/87)
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12. Failure to document enaineerina judgments - Documentation justifying
engineering judgments used 1in the des1gn proces was Tlacking or:'
incomplete. N Lo

13. Desian rr*ter1a/comm1tmpnts not met - 0951gn cruterxa or 11cens1ng e
commitments were not met. ‘

14. Insufficient verification documentatmon‘- Documentation (Q) was
Insufficient to audit the adequacy of design and 1nsta11at1on.

15. Standards .not followed - Code or 1ndustry standards and pract1ce
were not complied with.

16. Enaineering error - There were errors or oversights in the
assumptions, methodology, or: Judgments used in the des1qn process.

17. Vendor error - Yendor design or supp11ed 1tems were def1c1ent for

the intended purpose.

. Classification of Corrective Actions - corrective: act1ons are c]av51f1ed as
belonging to .one or more of the following groups:

1. _Hardware - physical p1amt;changes1

2.  Procedure - changed or gederated a procedure

3. Documentation - affected QA records

4. Training - ‘required personne1 education

5. Analysis - required des1gn calculations, etc., to resolve

6. Evaluation - initial correct1ve action plan 1nd1cated a need to
evaluate the issue before a definitive plan could be established.
Therefore, all hardware, procedUre\ gtcl, changes are not yet known

7. Other - items not listed above

Peripheral Finding (Issue) - A negative finding that doés not result directly
from an employee concern but that was uncovered during the process of

evaluating an, employee concern. By def1n1t1on, per1pheraﬂ flndlngs {issues)
require corrective action.

Sianificance of Corrective Actions - The evaluation team's Judgment as to.the
significance of the corrective actions listed in Table 3 is indicated in the

last three columns of.the table. Significance is rated.in accordance with the

type or types of changes that may be.expected to resu]t from the correct1v

action. Changes are categorized as: = | | !

26800-R15 (10/09/87) 3 N
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) Documentation change (D) - This is a change to any design input or
outout document (e.g., drawing, specification, calculation, or
procedure) that does not result in a significant reduction in design

margin.

) Change in design margin (M) - This is a change in design
interpretation (minimum requirement vs actual-capability) that
results in a significant (outside normal limits of expected
accuracy) change in the design margin. Al1l designs include margins
to allow for error and unforeseeable events. Changes in design
margins are a normal and acceptable part of the design and
construction process as long as the final design margins satisfy
regulatory requirements and applicable codes and standards.

0 Change of hardware (H) - This is a physical change to an existing
plant structure or component that results from a change in the
design basis, or that is required to.correct an initially inadequate

design or design error.

If the change resulting from the corrective action is. judged to be
siqnificant, either an "A" for actual or "P" for potential is entered into the
appropriate column of Table 3. Actual is distinguished from potential because
corrective actions are not complete and, consequently, the scope of required
changes may not be known. Corrective actions are judged to be significant if
the resultant changes affect the overall quality, performance, or margin of a
safety-related structure, 'system, or component.

26800-R15 (10/09/87)-
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t TVA EMPLOYEE CONCERNS REPORT NUMBER: 21300
0 Page A-1 of 2

ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 21300

Attachment A -- 1ists each employee concern evaluated in.the subcategory. The
. concern number is given, the plant sites to which it could be applicable are
i noted, the concern is quoted as received by TVA, and is characterized as safety
related, not safety related, or safety significant.

.0107A-R37 (10/02/87).




ALTALHMLNT A

&
LMPLUTLE CUNLLRRY FUR SUBCATLGURY 21300 ) .
) REVISION KUMBtR: 2 .
: PAGE A-? UF 2
LUNCLRN PLANI APPLILALILIDY ) y
LLEMLNT NUMUER LUCA! JuN SN WO oFN BN CUNCERN DESCRIPTIUN® .
213.2 Wl-85-100-uly WUN X X X X “tleetrical testing ang planning is inadequate. Enqineerinq.ellhe; .
dues nol address testing or does so fnadequately, Acceptance criteria .
for testing fs inadequate to non-existent.® (3R) <
IN-Bb-u27-001 WBN X X X x “Veviatiuns to pre-op test acceptance criteria were accepied by THUES i
without written Justifications, It cannot be determined by the
ducumentstfon in the test package whether or nut a detailed evaluation .
! of the deviation was performed by ENDES. Tnis cuncern applies to all
I pre-up tests,  {unit 1) Letails know to YIC, withheld due to -
. confiuentiality. CI.nas no further information. NUC PUMER concern.*” >
s {3R) .
3 ¢ .
. %
\
g ¢
:
Lo N rileri + LCIG Progrom manual and eppiicd A .
| . 3 ingicates safetly relatey, nut satety related, or satety slqm-vu” determingtion criteria in the LC 4 -
oo ovalaatl ong, ' 3
ULiuiIe Lrurus . - "-
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ATTACHMENT 8B

SUMMARY OF ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR
SUBCATEGORY 21300

Attachment B -- contains a summary of the element-level evaluations. Each
issue is listed by plant, opposite its corresponding findings and corrective
actions. The reader may trace a concern from Attachment A to an issue in
Attachment B8 by using the element number and applicable plant. The reader may
relate a corrective action description in Attachment B to causes and
significance in Table 3 by using the CATD number which appears in Attachment B
in parentheses at the end of the corrective action description.

The term "Peripheral finding" in the issue column refers to a finding that
occurred during the course of evaluating a concern but did not stem directly
from an employee concern. These are classified as "E" in Tables 1 and 2 of
this report.

0107A-R28 (09/22/87)
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SUMMARY TALLE OF SUBCATEGURY ELLMENTS Page B8-2 of 29
SUBCATEGURY 21300
Issues Findings Corrective Actions
lttttit!ttiltlttlt
Element 213.2 - Inadequate Electrical Testing andg Planning
RRRARRAARRNRAARNAN .
SQN SuN Sy
a. The elect;ical:test proyram d. luglnccrlng pdrlltlpdllon in the overall preoperat jonal a. HNone required.
3 -and planning are insdeyuate. and posimodification test proyrams was found to be _
ddequate based on evaluation of test scoping documents l
i and test resulls packayes (Ref. 24). |
] b. Enygineering participation L. On the basts ot the test packayges reviewed (Ref. 24), b, HNone required. |
| in the program in providing Engineering participation in the program for providing i
acceptance criteria is.inadequate. dCCeplduce criterla is ddgqudle. Plls. PMTls. and
- aCCeplance criteria were properly reviewed and. documented
by TVA Engincering.
]
. €. Engineering participation regarding c. Ine rollowing problems regarding Engineering participation ¢. Hone required.
1 the conduct of the tests and review in the review of test results were identlfied.
| - of the test results is inadeguate. -
0 tugineering was not properly advised in a tlﬁcly
""""""""""""""""""" waniier of -a il lestone Cuduge for the Cuwpleilon OF  © 7 7 s s
test deficiencies or of completion and closure of
certain test def iciencics.
| 0 A sugyested nwdltlcat|on was assugned a deflclency
| number by mistake,
R .
> 0 est
- rcsulls packagc Nlln unroup§lduding deflclency.r .
0 A deficiency tur u test resulls packaye was not closed
. vut, althouygn resolution of the deficiency was
sumnlgggg to tnulnuur|nu- B

o Eagineering received o test resulls packaye
erroneously indicating ain vpen deficiency that had
aireddy beei resvived.

‘ . now clused and an adequate system was in pldce at the
. Lime of Ltnis evaluation Lo assure. the reselution. and
‘ closure of Slmlldr items.

22300-20 iRNs7) o
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SUMMARY TABLE OF SUBCATEGURY ELEMENTS Page B-3 of 29
SUBCATEGORY 21300

Issues Findings Corrective Actions

Element 213.2 - SUN (Continuud) .

d. Deviations to preoperational test Jd. beviations (deficiencies) from preoperational test d. Hone required.
acceptance criterid were accepted acceptance criteria were accepted by EN UES in accordance
by Engineering without justification with TVA procedurdl requirements contained in EN DES-EP
(C1 indicates written justification 0.0, Supporting docusentativn of EN DES acceplance of
is necessary.) Uocumentation of the preoperational test deficiencies was adequate to
Engineeriny evaluation of prevpera- determine the extent of the Engineering evaluation .
tional test deviations {deficiencies) performed. '
was fnadequate. N
BN WBN . HEN
a. The electrical test program and a. bnygineering participation in the overall preoperational a. HNune required
planning are fnadequate; test program was found to Le adequate based on the
evaluation of test scoping documents and test results
packages (Ref. 26).
Initial test identification §s the responsibility of
Engineering with revien inputs received from the site
test courdinator. The responsibility for scheduling and
planning resides with the site test coordinator with .
review inputs from Engineering.
In recognition of the fact that most of the enyineering
functions are unscheduled support activities, the
evaluation team found no evidence that staffing was
inadequate to provide reasonable test activity support.
b. Engineering participation in the b. On the basis of the 13 test packages reviewed (Ref, 26), b. HNone required.
program providing acceptance tnyineering participation in the establishment of
criteria is inadequate. acceptance criteria was found to be adequate.
c. Engineering participation reyardiny c. The evaluation team reviewed 13 test results packayes c. [VA commils to review the procedural
. the conduct of the tests and review that were prepared for nine systems. These packayes deficiencies and inconsistencies within
of the test results is inadeguate. reviewed included Scoping Bocuments and Prevperational the nine Bechtel-reviewed results
lest lastructions (PT1s). Engineering participated packages and complete any requiied
during the testing on an as-needed basis for observation corrective action prior to unit 1 fuel
and guidance. Test results packages, including PTis and Joad. A CAQ report will be prepared if a
acceptance criteria, were reviewed and documented by  ° condition adverse to yuality is
. tnyineering. QA involvement was not required by fdentified as a result of this review.
procedure; however, (A coverage was provided through In addition, test representatives will be
periodic audits of the progran. trained on revised Procedure

NEB-DI-125.03 and new WOEP Procedures
8.02, 8.03, and 8.04.
(CATD 207 03 uBy 03) l
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Corrective Actions
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7 slgn|t|C¢uL and do not invalidate tne overall adcquacy of

Ine procedural deficiencies or inconsistencies -net-

e eiyineering participation {n the preoperational test
program.

Several examples of the types of procedural deficiencies
or inconsistencivs observed by the evaluation team are
cited belows . . _ .

0 Swae Scopling Ducusents did not-Include-a-change sheet,
or an explanation for the revision as required oy
o, tﬂ Yy, Section 4.2,

0 Scuping Uocuments were not refereaced in Appendlx A of
some PWds. .

o -Ihe mectanisn By which scope document -ciiaiiyes -lave
been lnco;porateu into the PTls was not evident.

“sectivn numbers Tn Appendix A,

0 Closure ot enyineering comments on some PTis and

rhnuru ot '"‘"""d! commants on some test results wer
iot evident.

ow

0 P:Luperallunal Fest #d-4.1, Vef fciency unli3g
{PT42¢0) was ciused by PI &5, R1, Supplement 1, and
Pl €24, R1, Supplement 1. In addition, PT 226 was
tied to Pl ¢4 and PT 225 in Appendix 8 (test
deficiencies and exceptions}) In the column for

« “pisposition ot Veticiency,” but there was no wention

of PI 2¢0 lu tne Test Heport Form #4 (description of

tinal resvlution ot -deficiencies, exceptions, or open
flumyj.

Notes: 1. DR is a test deficiency found during the
tust. '

¢. Pl is a test deficiency requiring désiyn
eniginearing resolution. Every PT will
have & corresponding DN

v
(X3
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0 Pregperational Test #TVA-138, HCR (no number) dated

May 11, 1981 (page 23 p. 7 of the test results
pacxa?e) was tied to Trouble Report (TR) 38110 and
Deficiency UN2L. Tnis deficiency was not mentioned in
the Test Summary Report but dispositioned in

Appendix 8 as closed by TR 38110. Tnis KCR (PHBC box
relay failed to operate) was not approved either by
Engineering or Ly tne Office of Nuclear Power (NUC
PR). Even though Deficiency DH-22 was not mentioned
in the Test Summary Heport, this was dispositioned as
clused in Appendix B and Engineering comnented that no
further action was needed by HUC PR.

Lata sneet 5.2.1 did not include all tne information
required by Scope Uoctment No. TVA-13, paragraph 8.7.c
(1 tnrough 5).

Preoperational Test #FIVA-13BRI. Test Record form #4
was neither submitted nor mentioned in the test
results package transmittal form for Deficiencies
UKb3, DKS54, and EX 33. However, these were
dispositioned as closed in Appendix 8. There was no
clear evidence to fdentify that Engineering had

approved UDefictencies DN53, DN54, or EX 33, EX 32 was .

approved by Engineering even though the acceptance

criteria were not met.

Preoperational Test #TVA-1. Even though Ueficiency

DNb §s an open item per Appendix B and the Test

Sumaary Report, Engineering approved tne test results

gackage as a complete package witnout resolving the
tem.

Preoperativnal Test #TVA-15. veficiency UN1Y (PT42)
was Jpproved by Engineering witn a comment, “Control
puwer key diagram to be revised to show the sync
signal circuit breaker on tne distribution panel as
normally open, No®. No evidence was found to identify
tnat tne key diagram nas been revised. The scope
Jocument has been revised to clear the Deficiency ONIN
but no cnange notice was issued for PTI. The scope
docunent also stipulated, “Also the removal of sync
signal to tne inverter section of the UPS must not
deform the output waveform magnitude by any more than
2x®. lest results were tound to be dgeficient in tnis

requirenent., i

Je
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pacxdgu without gpproving tne Ueficlency ontq . ‘
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr (PT 537). - Test Hecord Form #4 dncluded PT- 532 but mot - - - - - - - - - - -
vnl4. App..ndix 8 d\so mspusitloned this deficwm:y .
as closeds ‘

o Prevperational Test #TVA-16A. HCR 925K was issued on .

V9219711 prior to_testing, Inere is no evidence-in

. the result package that.the corrective action (breaker R
replacement ). was completed prior to testing. .

Test Recurd Form #4-§s wot in-tne file for the closure
of EX-1, 3, 5, and 7 py test WlU,10. Even in
Preoperaﬂonai Test # WlULTL, 1t is gifficuit to
ddentlity tne clusure ot tnese exceptions 'if one does
not know the exact annunciator window numbers.
Howaver, tagineering appruval of the test resulls was -
not dependent on the satlstaclury completion. of
Prevperationat Test-iwiv. v, - -

However, this PR div not list 411 ECNs required for
the coapletion vt testing. Retesting of most of the

affected valves relating to exception EX2 had -been
vd to be comnlated ag a 0

) 4
. pestpuned and now ls su:‘.-d-- ¢ onpleted as a

pusluuodinutiun test. tny nu:ring yave final
dppruvu [13) Ule test lc)uui) as a umplcte pau\agc lll
spite ot the comwment, “Ine post wodification testing
should verity that tne valves open and close in

6V seconds or less ds an acceptance criterfa.”

efl

ational lest slva-lue
Spus

] Ve
joned in Appendix B,

clency DN? nag not -
tclency UN/ has not
»

tayineering yave tinal approval to the test results as

a complete packaye even though new exceptions EX 29

turougn 3b, 38 tirouyh 41, and new Deficiencies LN 2o «

through 45 nave not been gpproved, Neitner Test

Record Form £4 nor tne tramswittal letter for the test

‘ results pacaage wentioned the above exceptions and .
deficiencies.  Ihese were dispositioned as-closed in - .
Appeidix 8.

2238vp-23  (W0/0Y/8/)
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d. Ueviations to prevperativnal test
acceptance criteria were accepted
by Engineering witnout yustification.
(Cl indicates written Justification
1s necessary.) Documentation of the
Engineering evaluation of prevpera-
tional test deviations (oeficfencies)
was Inadequate.

EURIIER L ‘Ill’l

d

»

fu evaluate Issue *d¢,* the evalustion tean reviewea 434

preoperational test deficiency reports processed from
UZ/ud thirouyh V2/81. UDeficiency reporls were
aispusitioned on a printed form identified with a

sequentia) aunber preceded by PT, l.e., PT-001 through

P1-741. Ueficlency reports numbered PI-301 through

Pl-/41 were reviewed. Witnin this group, 211 PIs were

found to have an “acceptable deficieacy” disposition.
Ine basis for acceptance of these deficiencies was

provided in al) cases. The evaluatiun team grouped the .

acceptance basis foto six categorfes:

-

1. Acceptance based on engineering judgment 10

2. Fire/smoke damper problems addressed in 58

Subcateyury Report 23000, Element 230.1

3. Acceptance based on ECH, vendor drawing changes,
satisfactory retest, procedural changes, or

fleld correctfon of problem 25

4. Instruction error or deficiency outside of

the test scope . 17

5. Licensing issues resolved by Tech Spec/FSAR

Chanyge or NRU acceptance b
6. Recalculatfon to confirm adequacy of result 4
. [lotal 21N

»

Fire/swoke damper problems have been addressed in
Subcategory Heport 23000, Elewent 230.1 and are not

addressed further §n this element, except to note that
tnic resolution of the problem was well documented vn the
Pl forms. Acceptable deficiencies placed in categories J

through 6 were resolved or corrected by tlearly
docupented methods, Tne remaining ageficiency reports
were given an acceptable afspusition on the basis of
engineering

Provide technical justification
documentation for numerous WBN PI
deficiencies to suppurt how they were
dispositfoned. This will be accomplished
in three phases defined in the following
paragraphs. UDuring each phase, 4
technical adequacy review of the
fdentified PT- {tem will Le conducted by
efther the design test representative or
by a technically gualified enginger. The
review will consist of examining the
deficiency, reviewing the resolutiun,
determining the appropriateness of the
resoltution, and developing a writlen

techinical rationale to support the .
resolution, as needed. Documentat fon l
supporting PT resolution will bLe includes

fn the site QA test results package, and

. a copy will pe retained with the.

enqlnee&in? desfgn test files. A CAQ
report will be prepared if a CAY is
fdentified during the fwplementation of

this CATV. Additional procedures will be |
developed as outlined fn the comnitted

action to {issue c. .

Phase 1 will review the 33 deficiencies

{dentiTied by the Bechtel employee

concern evaluation team. This review
will be completed in accordance with the
above discussion prior to unit 1 fuel
load.

Phase {1 will review the remalniag ftems l

of the 44) reviewed by Bechtel to

determine if further documentatfon is
required. This review will supplement
the Bechitel review and provide additional
assurance that PT resolutions are
adequately supported in the test packages.
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(VB/13/87)

a

B

Judyrent.
the applicavle procedures that deffined or addressed the
extent of written technical justification required to

suppurt a decisjon based upon engincering Judqnent

To evaluate this {ssue, the evaluation team looked to
AidE HE5.2.11 which states, in part, that design
activities ve prescrived In *. . . written form, which
provides adequate control and permits reviewing,
checking, or verifying the results of the activity by
personnel who are experienced in the subjéct acllvity.

Ine fssue of adequate technical support level for

tecnnlcal Jusllficallon of. enqlneerlnq Judqment is also
addressed in a suppiement to HEP-3.2. Tie suppliement to
NLP-3.2 requires that the written basis for an
englneering judgment be ®, . . sufficiently clear to
permit another engineer versed in the particular
ais;ipllne to understand the preparer's tn0uqht process.”

Un lne basls provlded by ANSI N4b 2 ll and the Supplement

‘to HitP-3.2 tue evsluation team found that @ S\qnu icant

aunber of the deficiencles given an acceptavle
dfsposition nad fnsufficiently documented technical
Justification for acceptance.

- -

" Pnase LIl will review the PIs not
thvough - - - - -

reviewed by Bechtel (PT-00}
PI-300) to determlne if their
vesolutions are adequately supporied.

Phases §i and ili snaii pe completed
before unit 1 fuel loaa.
{CATD 207 03 wBN 02)

.- v *
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e. Peripheral finding. e. Ine cvaluation tean found one siynificant deficiency e. [he TVA corrective action plan is to have
which s characterized below, the desfgn test representative ]
responsible for tests TVA-138 and TVA-138
Two tnyineering Change Notfces (ECNs) 2786 and 2799 were Retest (RT), complete a documentation and
found fur preoperational test TVA-138, “Unsite Ac a technical adequacy review, and prepare
Distrivbution System.” Pl para?rapn 2.3.3 stated that documentation of these reviews. This
these ECNs will ®. . . substantially impact and documentatfon will be included within the
fnvalidate portions of the test.® The test was completed two test results packages.
and the results approved by engineering even thuugh the
test director did not siyn paragraph 2.2.3.1 to slgnify This review will entail thoroughly
that the ECKs listed in paragraph 2.3,.3 did not . reviewing ECHs 2786 and 2799 for
fnvalidate the test results. The evaluation tean found technical content and then reviewing
no evidence that retesting was undertaken following TVA-138 (RT) results package to ensure
{oplémentation of the ECNs. that all aspects of the techuical content
of the subject ECNs were adwyuately
¢ retested and that acceptance criterla

were met. If a condition adverse to
qualfity (CAQ) fs identified during the
. implementation of this CATD, a CAQ report l
will be prepared.

Tnis review and the associated

. documentatfon will be completed before
- unit 1 fuel load.
: . . (CATU 207 03 WBN O1) I
BFN BFN BFR
a. Tne electrical test proyram ) a. Ine tnitial preoperational test program a. Engineering Activities Associated With RIP
Inadequate. was not well developed. Subsequent test programs have ] i
and planalng are e {mproved over the years, TVA will test most of the Susp 12-1, "Restart Test Program,” Rev. )
systems during the RIP for unit 2 in accordance with {Section 7.0 and form SUSP-97) and NEP
SuSP-12.1. Tnis proyram was evaluated andg found to 10.4, Rev. O (Section 3.0) {dentify
fnclude steps to make it an adequate test program. Tnere engineering activities assoclated with
. fs no restart test program curreatly in place for units 1 the Hestart Test Program. Hence no
= ang 3. Ho applicable procedures were found that directly further corrective action is required for
. controlled enyineering activities associated with RIP. this ftem.

with regare to planning, fnitial test {aentification was festart Test Program for Units 1 and 3
the responsivility of Englocering with review data from
the preoperational test courdinator/site test director. . Tne intent s to implement a units 1 and
The responsibility for scneduling and planaing resided 3 restart program shnflar to that
witn tnis Inaividual, withi review data from Engincering. formuylated for unjt 2. Restart test
1n recognition of the fact that most of the engineering programs for units | and 3 will e
functions 4re unseheduled support activities, the addressed in a timely manner subsequent
evaluation Lleam tound no evidence that staffing was to restart of unit 2.

. - fnavequate to provide reasonable L clivity support. {Calv 213 02 UFX V])
272360-18 ‘/W)
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) ) b. See corrective actions for issuec.. . . . . . . . . . . .
b. - Englaeering participation-dn the - - - - - - be Un the basis of inforimation reviewed, engineering .
. program in providing acceptance participation In tne program for providing acceptance . . . . . . . . oo
,,,,,, criteria s inadequate. ~ ~  © © " " © 7 7 7 criterla was ol adequate during the fnitfal stage.
After the AL audit in 03772, ‘the evaluation tean noted - ] :
Amprovement o the stipulation of acceptance criterfa by ‘
Englacering to scoplng documents, prevperativnal retest
proyrems, and postmodification test progrers. Ine ] :
€valudtion leem reviewed e vut. program in the form of ’
the test scopiny docunents provided by UNE for a couple o ’
of restart systems and noted that adequate acceplance : )
criterfa are provided. Tne RIP test Instructfons are .
based on Ut and system test specifications, .and many
: systems will be tested under RIP, : -
) c. TVA has develuped an extensive and )
¢. Engineering participstivn regarding ¢. tnglneering review of Lhe test resulls was not adequate cuurdinated program to re-verify plant
the -tests and review of the test tu the extent tnat: ) design. Ihis resulted in a major restart l
resuits is inadequate. . program. Inis program fncludes the -
0 Fur Test IVA-20, unit 2, “Secunddry Cuntaloment Leak fullowing: ; ‘
Rate Test,® 1t {s stated in the dispusition of
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Exception 2 that", ... tne work remafaing un-the-roof - - - - 1) A Design-Baselfne and Verification - -~ - -
will not affect the test results, and this exception Program (UBLVP), coordinated by DNE to {
vill be cleared ot a Vater daie.” jiowever, the-test verify system design/configuration o
package did not include tne docunentation for the )
closure of this exception. Tne exception dfsposition 2) Recessary test requirements qenerated .
o also states that “the standby qas treatwent switchover by DNE to verify systems design .
loglc has not been fnstalled because of lack of functions required for safe shutdown :
) materfal; therefore, 1t wil) not be tegtud unti) some of. the plant. ' ’ -
later date.* The test package did not include any ] , ] o
ducumeniation to ideniify the corpietivn of J) Several systems which provide direct .
- Installativn and testing of the circultry. support to plant operations but not _
. Furthermore, Jt. fs-stated *in paragraph 6.5.4 that the required for safe shutdown will be
' secondary containment therngd expansion test will be Lusted by system test specifications -
conducted fn tne hot functiunal testing.” Ho {s1s). N
documentatfon Was added Lo the test rvesulls package to -
, fdentify that the Lest nod been perforied. 4) Those systems nol firportant to safety S
will be addressed by a systen .
. : checklist. .
. 5) ANl fdentified systens will utilize o "
. system checklist to record the system
-~ status and docurentation as a result .
. of review of -system procedures, hold A
» orders, temporary alterations,
' enyfneering change notices,

significant open maintenance requests,
and system walkdowns,

27 =18 (uB/13/87)
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QT TTTEN K1) 610\”\

For Test Gt=5, unit 1, "Resfdual Heat Hemoval (HHR)
System,” accepteble geficiencies for Change Sheet 9
stipulated "verify tnat T10A-K38A and B did energize at
this point in tne test.” The test result package did
nut include any ducumentdtiovn to verify that this test
nad been implemented. Also, fn paragraph 6.2.4 of the
prevperatfonal test instructfon, it i5 stated that
“shutdown cooling mode operation cannot ve verified
until the Power Test Program when the reactor vessel
can be heated up.” No documentation or reference was
fncluded 1n tne test results package to fdentify that
the test has been implemented,

for Test GE-31-2A, unit 1, “Standby Dlesel

Generator A,” GE letter GE-198, dated 06/13/73,
reterred to txceptjons 30, 33, 35, and 37 whereas the
exceptions in the test result package were listed as
1, 2, 3, 4. txceptions 1, 2, 3, 4 were properly
dispositivned and approved by tngineering. The test
package did¢ nut correlate these exceptions with
Exceptions 30, 33, 35, any 37,

For Test GE-32, unit 2, “UC Power System,” althouyh
the test resull package uid not include Enyineering
approval of supplemental disposition of Exceptions 4
and 5, the evaluatfon team determined that these
exceptions have been satisfactortly dispositioned by
the prevperational test engineer.

Ine avove deséribed activities are
project comnitments and programs which
have been coordinated with TVA management
and the NHC. Completiun of these
activities will yield a quality product
and should resolve any employee concern
for quality of testing/review-performed
durfng the initial prevperational test
program, For the above reasons, the
original test results packages-will not
be reopened or reviewed, With the
exception of the following two concerns,
the RIP program will resolve the listed
concerns.

1) Tnere is no requirement for “the
secondary contafnment thermal
expansion test in tue hot functional
testing.* The “secondary leak rate
test” utilizes existing surveillance
instructfon SI 4.7.C to verify system
operation/integrity. Ho restart test
program test will be performed.

2) Incorporation of temporary chanyes
fnto Sls is now addressed bLy
SUSP 2,11, Section 6.3. SIs have been
successfully utilized for several
years and any required temporary
changes have been fncorporated or
deleted. Hence no further corrective
action s required.

The corrective action will be completed
prior to each unit restart.
{CATU 213 V2 BFN 02)

« -
vy ~




w

-y

ok
- - oabiacuMLat 5 - - REVISION HUMUER: 2 o]
suwuv TAULE OF 5uuu\ltoum LLLMENTS Page B8-12 of 29
= SUBCATEGURY 21300 : ’ &
issues 777 bindings T ) Corrective Actions '

Element 213.2 - HFN (Cuntinued)

o S to hor Hetest ®I- jf; Uu'il's'i'and'{‘ *Raw Lodilnq Wwater

action list, hm‘l’\mgnl for these exceptions were

placed on nold, and the dlspuslllun of thé exceptions
stated tilat tiils did not affect ine test. The test

package did.nut include gny ducumentation to identify -t
the removal of the nold orders.

. .

. 4

o For Retest ‘RG-JU, unit 1, “Primary Contdlimnent L

fsolation System * the Pmu roevive chocklict . -41
fuentif fed (xCUpliuu t-1 to be p\dteu on the pre-fuel

Yosdlang chiccklist., Ulspusitivii of tie l.'lL!:leUll) N

stipulated that this exception dld not, affect the
acceptance criteria of -the test.  ine test package did
not Include any documentation relating to the closure
of this exception.

Also listed in the checklist §s Exceptfon E-b. The

S - alsposition stipulated that “this will be cleared by ~ - - -~ - -~~~ - T oo R
performlnq the test under RG-23, unft 1.* The test
package dig not inciuve any uutumcnlalion to verify
that this exception had been closed.

27300-18  (vu/13/87) ) ‘ . . .
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0 For Retest RG-31-3, unit ), "AL biergency Power System
Uperation; ECCY lesting on lorwal Auxiliary Power and
Vfesel Generator Power,” thie PURC rveview checklist
fuentified txceptions/ueficivncies L2, €5, Eb, U4, US,
and UY to be Included un the pre-fuel lovadin
checklist. The test result package did aot ?nclude
any documentation for the closure of these
exceptions/deficiencies. Lyuiprent Jlems covered by
thesé deficiencies/exceptions were not available for
relest because of matntenduce ur because they were
under hold. Uuring the test, availability of voltage
at the breaker terminals was chiecked Lo ensure tnat on
removal ‘of the nold the equipment would operate as
required.  This did not, huwever, prove the
functionality of the equipment §n question. For the
disposition of a few other deficiencies/exceptiuns,
the same philosophy had been used.

o for Retest RG-31-3, unit 7, "AC tmergency Power Systen

uperation, ECCS Testing on Normal Auxiliary Power and
Diesel Generator Power,* clusure of
Exceptions/Ueficiencles £2, €3, t6, £7, and Ub was
required before the fuel loading and tnygineering nad
appruved the exceptiuns/deficiencies without
ascertaining the closure of tnese ftems. The test
result package did not fnclude the pre-fuel loading
cnhecklist, nor the ducumentation for the closure of °
these exceptions/deficiencies. As mentioned for
Retest RG-31-3, unit 1, tests were performed to ensure
the availability of tne power supply so that on
removal of the hold, the equipment would uvperdte as

‘ required. Alsu, for disposition of
txceptfons/veficlencies, such as E1, U8, U20, and V33,
changes were made without proper documentatfon.
veficiencies DY and V3B for retest of unit 1 and
unit 2, respectively, were placed on the PURC action
ftem log in accordance with the PURL review
checklist. The test results packages did not include
any documentation to idgeatify the closure of these
deficlencles. Tue evaluation team determined that
these deficlencies were closed by disconnecting the
affected eyuipment from the diesel generator battery
and supplying the same from tne 250 V dc supply
panel 8 by ECH L=1794 and work Plan 5841.
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. Syste,” identitied, during the discharge test under ‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Surveillance Instruction (SI) 4.9.A.2.¢c, the terminal - - - - - - - - - - - . .
voltage for the 60 cells of diesel generator battery A ‘
. as approximately 105 V. Individual cell voltage
veadings were taken and Lwo cells were found to have
terminai voitages beiow 1.5 V. Tnis impiies that
these two cells may be defective. towever,
tnygineering did.not question tnese readings,

A few temborary éhanges were made to SI 4.9.A.2.c

during the test. - It was not evident that, or if, this N
document was revised to reflect these changes., |
o tnvironmental) conditions for the tests were not | 1
stipulated. . i :

o [Ine mechanism by which the temporary changes to the
surveillance instructions (SIs) have been Incorporated
into the original documents was not evident.

o Prevperationd]l test, preoperational) retest, and
- postmodification instructions did not reference the K
FSAR and scoping documents. 1

” - 0 Preoperational tests with a TVA prefix and all retest . :
. . . results packages did not include-evaluations of the
- effects of any outstanding ECis on tne tesis.
- o Test Gt-1, unit i, "Feedwater Control System,”
) contained four exceptions with one exception accepted ]
+  without engineering justification, .
o [lest GE<Z, unit 1, "Heactor Water Cleanup System,* .
- contained 26 exceptions with.resolution of 14 * 1
exceptions deferred-until maintenance was performed or
. tne installation was coumpleted. HNo evidence was found .
tnat tnese exceptions were properly resolved. .

o -lest TVA-0B, unit 1, “Primary Containment Atmosphere
. Control,* contained 17 exceptions, one of wnich was
accepted by Englineering without justification.

22380-2)  {10/09/87)
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Test Gt-b, unit 2, “Hesidual Heat Removal System,*
contained nine acceptable deficlencles. The -
deficlency relating to acnfevement of reyuired flow
rate In the torus cuoling loop was accepted by LED
with minimal justification even while acknowledging
that the globe valve {n each luop was undersized.

Retest RG-6, unit 1, "Hedctor Core Isolatfon Cooling
System,* {dentified vne instauce of an on-the-spot
replacement of a hand switch without an evaluation of
the cause for switch contact faflure.

Retest RG-22C, unit 1, “Average Power Range Monitoring
System® disclosed a faulty electrical penetration. A
spare electrical connection was used to repalr the
detected fault, but there is no evidence that this
information was used to revise the applicable drawings.

Hetest RG-32-2, units 1 and 2, “125 Vdc Power System,“.

notéd several alarms that were resolved by changing
the alarm setpoints. Ho engineering justification was
provided for acceptance of this change.

Retest Ri-13, units V and 2, “Fire Protection System,”
fdentified two circufts tnat did not function properly
because the wrong handswitches were. installed, No
informatfon was found to indicate that the affecled
documentatfon had been revised to reflect the switch
changes, Ihese changes also raise the possibility
that these circuits did not function properly during

. tue original prevperational test or during plant
operation,
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_ Uorrective Actions

Element 213.2 - UFN {Counttnued)
~d. ~ Ueviations to preoper
acceptance criterfa were accepted

LY

by Engineering witnout justification.

(C1 indicates written justification
13 necessery.) vocumentation of the
Engineering evaluation of preovpers-

+ tional test deviations (deficlencies)
was inadequate,

“Iné prevperdtivnal fest results package comtained-a  d.
Cnuaber of - def fefencins thal were accepted *as=is" without - -

engineering gustification. [Ihe evalustion tean did not
flag -the nunber of Jeficiencles daccepted witiiout
enyineering Justification tou be excessive, particularly
when viewed ‘against the standards and requiatory
requirements {n place when- thiese Lests were belng
conducted.

The retest proyram allowed on-the-spot chanyges to correct
deficlencles, Tids method Gid not aliow.a deliberate
enyincering evaluation. Engincering justification for
Jcceptance of test deficiencies was Inadequately
ducumented and, on numerous occasfons, documentation of

Justificatiun was nonexistent.

tie- applicable portion of the plant modification - .
{nstruction, UF-8.3. The applicable portions of vF-8.3

‘were subsequentiy deleted and a new wore effective -

program was defined fn procedure, SUSP-17.2. Tne
evaluation teen looked at several PMI results packages
and fuund that engineering evaluation of test
deficiencles was evident.

The restart test program procedure SUSP-12.1 for unit 2
was evaiudted ang found to include procedurai controls
for the hanaling of test deficlencies, but._tne expedience
of un-the-spot currections of deficiencies still exists.
Independent audits could be used effectively to verify
that uvn-the-spot corrections do not affect design. No

P -y [ hao [
resulls packayes were reviesed a5 no tests have been

cogpleted yet.

(CATU 213 v2 BFN 05)

SUSP 12,1 V'Rcﬁl;:rrl Vlurstr l’rrorqr;aaﬁ.‘r' kev_. 1,

- {Section 0.6} -ang SUSP VA2, “Post- - - - - - - - S
L]

Modification fest Progrem® provide means
of documenting deficiencies. Eungincering
will be involved in any design changes
resulting from these programs sfnce sone
form of desfgn change documents must.be

issued to physically change plant

daesiyn, Alsc,-UFN Standerd Practice

6F 8.3, Reviston Y (Section 9.3) states
“Test Deficiencies shall be handled in
accordance with SUSP 172.2." Englneering
{nvolvement in design changes is
documented in both NEP 6-1, Rev, U and
PI-86-03, Rev. 2 adequately. Also see

ECu
corrective actions for fssue c.

s .
. P
e ),




Issues

ALIACUMENT ¥
SUMMARY TABLE OF SUBCATEGURY ELEMENTS
SUBCATEGURY 21300

Fingings

REVISION HUMBER: 2
Page 8-17 of 29

Corrective Actions

Element 213.2 - BFN (Cuntinued)

e. Peripneral finding.

27380-18 (‘un

¢. Ine evaluation team found discrepancies between the FSAR,

Seclion 13.4 (test sumnary), and the Lest result packages
descrived below.

o Test GE~31-2A, unit 1; Retest RG-31-3, wnit 1; and
Hetest RG-31-3, unft 2 - FSAE Sectfon 8.5 stipulates
that TVA meet the diesel generator capacity
requirement of AEC Safety Guide Y. Section 8.5.4.2
and Figure 8.5-19 of the FSAR indicate that computer
studfes have been conducted to represent the wost
severe loading that tne pumps and motors (and
therefore tne dlesel generator) can encounter. [Ihe
most severe voltage drop occurs on starting the
2,000 hp HHR pump motor, plus miscellaneous 480 V
loads. The calculated results snow that the voltage
{nitially dips to approximately 47 percent wotor
voltage and recovers to B0 percent voltage in
1.4 seconds. The RHR pump motor comes to full speed
at 3.5 seconds, whereas in actual tests, the RUR pump
motor accelerated at 3.5 seconds without the
miscellaneous 480 V loads. The FSAR also states that
the motors involved have been checked with the
manufacturer to verify tnat they will reach full speed
under losd for tne condition stated avove. In none of
the above tests and retests ware 480 V loads
automatfcally sequenced per the established loading
sequencing of tne plant. "TVA also did not measure the
frequency dip during the load sequencing of afesel

- generators. tven though Safety Guide 9 was not met
?tterally. the intent appeared to have been met, but
no justificatiun was provided for not sequencing the
480 v losds.

.

Ine test sumnary under "Standby AC Puwer System test
GE-31," of Section 13.4 of the FSAR, contains
connitwents to (1) check autumatic redistribution of
load after failure of one diesel, and (2) perform an
fntegrated test Lo demonstrate operation of all plant
safety systems subsequent Lo a loss of offsite power.
The evaluatfon team interpreted this second
requirenent to mean loss of offsite power to all three
units.

e.

A review of the "FSAR Comnflwent” will be
performed by Browns Ferry Ruclear Project.
FSAR corrections and/or RIP modifications
will be made as required by the results of
that review. CAYR UFFB70088 corrective

action defined an extensive program for

updating and correcting FSAR inaccuracfes.

The corrective action will be completed
before unit 2 restart.

(CATv 213 02 BFN 01) ’
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fne test resull packages reviewed by the evaluation :
team dld not contain any tests to meet the commitment -
(1) above. For comitwent (2), TVA has conducted "
loss-of-offsite-power tests on a unit basis only. S
Uiesel generator loading, including the degree of >
comnitment to AEC Safety Guide 9, fs discussed in I )
Subcatequry Report 24600, Element 243.0.

o0 Ihe test swnnary under 4,16 kV tlectric

|
o Ihe tes sunpary undey kv t al -t
Nurmal qulllary Power Syslem (lv <9)," of - ‘
Section 3.4 of .tie FSAR, stipulates to P
(1) demonstrate loading and voltage requlation desfyn
objectives under design criteria loading (i.e., under
the most degraded conditions) and (2) verify- .
short-circuit and inverse-tlme prolectlon of all 4 kv P
clircult breakers supplying power to class 1 boards. . 52 1
S Tiie test result packages for Test TVA~9 and Retest — - - - - - - - - - - - - o
. RI-Y did not fnclude any tests to meet the above .
) stipulations. It is not feasivie to verify by test . P
the loading and voltage. requlation under the most "

degraded voltage condition. = However, Sectfon 8.4 of -,
the FSAR <tatec tnat [VA has nprfnrmn voltaae drop .

Tetlls vosiage

aualyses to verlfy lnat tne AC auxlliary power system‘

° is capable of )upplyluq sufficient vuuﬁqe io
successfully start and run all safety motors without .
transfer to unsite {diesel) power for normally
expected system loading. Buechtel North American Power o
Corporation (BNAPC) nas performed a load flow study

B for tne adequacy nf the AL Auxl!hrv power system, In . .
lhe stqu. BNAPC nas lo:ntified tne requlrements of :
um.-ul ﬂll\.ll !LLIIII:QC} I'U)ltlUll rJD'l. JC\-I-IU" 01 LU "
verify the analytical tecnnigues and assurptions used .
in the voltage drop analyses results by actual .
aasurements. 3

273un-18  (us/13/87)
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H

" 22300-18 1)

witn reference Lo FSAR stipulation (2), it Is also not
feasible to verify the short circuit rating of the
breakers §n Lhe plant. The short-circuit capability
of the bredkers fs tested in tne manufacturer's plant
and certified. Ine TVA tlécirical Engineering brancn
determines tne rating of the breskers required for tne
plant from short-circuit studfes. lnverse-time
overcurrent relay coordinat fun study are prepared by
the TVA Protection Analysis group, and the LPSD
enq:neerluq group calfvrates the relays on a routine
b‘s s.

0 The test sumnary under “Emergency Equipment Cooling
Waler System (IVA-4),* of Section 13.4 of the FSAR,
stipulates to verify the capability of the system to
automatically supply raw river water to the assigned
recelvers upon initiation by an accident signal or by
siynal from the assigned receivers. Test [VA-4 did
not Include any test to verify the abuve stipulation,
However, the emergency equipment cooling water system
(EtCw) nas buen tested for gutomatic inftiation by an
accident siynal during the prevperational testing of
the dfesel generators. Also, fn accordance with
S1-4.2.8-67, the EECW system s testea once every
6 montns for dutomatic initiation on raw couling water
system distribution system {assigned recelvers) low
pressure,

while reviewing the test results for RG-31-3, unft 2, tue
evaluation tean noted that test steady-state voltayes for
diesel generators A, B, C, anu v were high. The voltage
fur dlesel generator A was particularly high, 5250 v,
when compared with a nominal voltage of 416U vV (Ref. Data
Sneets 5.5.8, 5.6.A, and b5.7.A). Such a high voltage
cuuld stress the winding of the yenerators and cause
danage to the insulation unless the problem is rectified
expeditiously. Engineering did not question high test
steady state voltage fur diesel geacrators.

"
FER

Ihere remains some uncertainty whether
the high voltage actually existed or
operator error occurred when reading the
instrumentation. Subsequent performance
of monthly surveillance instruction Sl
4.9.A.1 resulted In proper steady stale
voltage for the affected diesel
generators. Even though no further
corrective actions are required, IVA
intends to include the voltage tolerance
fn their restart test procedures for all
diesel generators. Any case of voltage
exceeding the tolerance will be recorded
and evaluated. Tnis will be completed
befure unit 2 restart.

(CATD 213 02 BFN 03)
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Element 213.2-- BLN BLN BLN

- planning are inadequite, test program was found to be adequate based on evaluation S
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr of Lest sceping documents and test resulds packages- - - - - - - - - - - - o - - oo ool L b L
(Refs. 33 and 34). .

With regard to planning, initial test identification is
the responsibility of Engineering with review information .
received from. the site test coordinator. The |

respunsibility for scheduling and planning resides with
the gite test coordinator with review information

recuwed from Engineerlug. In recoguitlon of the fact.

£..
SIIGL IIIJ)L UI ‘llc Clls%ll::l mny l\"l\-blUlI) ai'e Ull)\-llcuulﬁu

. :
suppurt activities, the evaluation team found no evidence o
tial staffing was inadeguate to provide reasonabie test
activity support. N

b. Engineering participation in the b. Un the basis of the completed test packages and PIis b. Hone required, 1 5

progrw in providmg acceptance: reviewed (Refs, 33 and 34). Enyineering particlpation in I v
eriteria is- inadequate. the establisnment of acceptance criteria was found tobe .
ddeyuate. K]

22300-20 (10/09/87)
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Element 213.2 - BLN (Continued)

¢. tnglineering participation regarding
the conduct of the tests and tne
review of the test results (s
inadequate,

22380-10 ‘/ul)

[

The packayes reviewed fucluded scoping documents and
Plls. Engineering participated during testing on an
as-nieeded Lasis for observation and yuidance.

Test results packages, including PIls and acceptance
criteria, were reviewed and documented by Engineering.
The evaluation team also found a number of procedural
deficiencies or evaluation Inconsistencies.

The prucedural deficlencies or evaluation Inconsistencies
observed by the evaluation team are not significant ang
do not fnvalidate the overall adequacy of thie Engineering
participation fn the preoperational test program.

Several examples of Lhe types of procedural deficiencies
or evaluation inconsistencies observed by the evaluation
team are cited below:

o For Test PT-EB-U1, uait 1, “IVA Offsite (Preferred)
Puwer Systen (Unit Buards).“ a change was made without
proper documcnatation for tne disposition of veficiency
DR-4. Ueficiency UN-9 was encountered at test steps
$.3.2.8 and 5.3.2.34.  Change gumber CH-14 was issued
to disposition DN-9 bul this contained only step
5.3.2.8, Also, test fnstructions for step 5.3.2.14
dld not reference CN-14. Engineering coament 1 on
page 2 of the approval form s stil) open. Scoping
document step 7.2(g) states, "wnen that feeder voltage
has been restored to 90 percent of nominal,

ACH S2H-15) will autumatically reclose.” Sections 5.5
and 5.6 of the test results package dfd not include
any steps to verify Lhe voltage.

C.

The preoperatfonal test program has been
suspended and all completed tests will be
redone when the test program is
reactivated. with tnis preface, the
emphasis of the corrective action will be to
improve the existing program to mininize
procedural deficiencies and inconsistencies
withfn the Bellefonte preoperational test
program. Though the jdentified findings of
this report wil) certainly be retained and
specifically applied to each individual

. test, wnere appropriate, the existing

documentation will not be corrected since it
will ve completely redune.

The following steps will be accomplished to
fiprove the overall test prograa:

1) within ONE,

a) ULN-speclfic enyineering procedures
will be developed to ensure all
aspects of preoperational testing,
fncluding documentation, s handled in
a quality manner (this will include
ensuriag that design criterfa in the
FSAR and test documents are
consfstent.)

b) UNE test representatives will be
trained In the use of the procedures.
Per NEP 10.4, the scoping ducuments
are now considered a design output
document requiring verification of
techaical conteat and are to be
maintained current. Tnis will be
fwplemented upon reactivation of the
preoperational test progran.
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22in-18  (08713/81)

[+

.item dld not affect the test.

environmental condition was stipulated, although the
-scoping- documeat -requived that area environmental
conditions must be maintained within the tolerances
specified in FSAR Table 3.1).1-2 Tor normai conaitions
througnout the test perfod. In Section 3.0 of the
scuping document, it was stated that Test PT-EJ-01,
120 v _vital AC Power System,* should have been
completed to provide the required power supplies to
the. solid-state contro) system-{SSCS).- -Test PI-£J-O1
has not yet been completed. To clear Veficiency UN-3,
the-sequence controller card was replaced without
proper documentation. The method by which general
‘Englneering comments are resolved Is not evident.

For Test PI-IL-018, unit 1, *Solid-State Control
System (Alarm Verification),” Appendix A referenced
Test Scoping Uocument PT-IL-01. This document did not
address alarm verification; it dealt only
PI-IL-01A. For disposition of veficiencies DN-6,
UN-10, and DN-11, changes were made without proper
documentation.

For lest PI-GC-018, uait 1, “CU; Fire Protection
System (UG Building)," there was no evidence that

punch iist items ¥ and Y of draft 2 of the PTI have
been resolved. The root valve to 1GCV-1P1-010 was
placed on hold “Exception.® In the disposition of
Exception EN-7, ft was stated that this unresalved
The test package did

n tatfnn o ditnnt €. Bhn wamawa)
aot fnclude any documentation to ldeatify the removal

of the hold order. For the disposition of
veficiencies UN-7, UNH-13, and UR-15, changes were made
without proper documentation. There was no evidence
that Engineering general comrents on the test results
package were resolved. After the fssuance of the test
scoping document for Test PI-GC-018, a few change
sheets were fssued. for PI-GC-01, even thouyh these are
related to P§-GC-018. Engineering dispositioned Test
veficiency report PT-22 (UN-15) as unacceptable.
beficiency UN-15 has been closed by installing resized
nozzles, but Test Ueficlency Report PT-22 has not been

closed.

System (Ufesel Generator Loading logic),® no. . . . . .

2} A1l preoperational testing is

- - - scheduled tobe - - - - - - - - - - - - -

accomplished/reevaluated.

3) with NUC PR, adgministrative proce
BLA-7.4 will be revised to ensure
procedural deficiencies and
Inconsistencies are.minimized.

(=Y
=

r

[ ]

4) A special independent evaluation team
will be assembied by HSU staff to
verify that program requirements are
implemented.

The above actions should min

procedural deficlencies as

findings. -

{CATD 213 02 BLN 01)
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For Test PI-vP-01, units 1 ang 2, “Intake Pumping
Station Heating and Ventflating System,” the fan motor
RPH nas not been recorded as required by paragraph 5.8
of the tesl scoping document. Paragraph 5.8 has been
fndicated as part of "Prerequisites.” [In actuality,
this parayraph should be part of the test. The test
results package did not address the environmental
condftivns in accordance with the test scopiny
docuneats, Ueficlency UN-2 stiould be referenced to
step 5.1.4 and not to step 5.1.5. Paragraph 4.2 of
the test scoping document required an alarm in the
maln control rvom for high limit thermoustats in each
essential raw cooling water {ERCw) pump room. The
test results package did not include any step to
verify tnis.

for Test PI-VG-01, unit 1, "Dfese) Generator Bullding
tavironnental Control System,” method by which general
enyineering comnents were resolved is not evident.
Step 6.11 of the acceptance criteria should read, “the
set points were correct to within #3°F" fnstead of
)

for Test PI-NF-0ICY, unit 2, “Fuel Handling Equipwent
(Spent Fuel Rack Uray Test,®.paragraph 3.1, under
“precaut funs,* IL was stated, “Avoid excessive
actuation of grapple wechanism wnile dry. A limit of
{10)- cycles of the fuel grapple 1n one hour is
recomnended befure the grapple must be jmrersed in, or
sprdyed with water for lubrication.” Test scoping
document PI-NF-U1 specified a 1imit of 100 cycles, but
oid not stipulate any interval time, HNo appendix has
been added to the test results package for “Test
Record Urawings.”

. For Test PI-NF-UIA, unit 1, “Fuel Handling Equipment,

Fued Storaye Handling Uridge, ana Hew Fuel Elevator,”
disposition of Ueficiencies UN-9 and DH-15 was made
without proper documentation. The method by which
general Engincering comnents were resolved is not
evident.
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fnstalled but necessary steps tg perform tnp tests
were added. Ine test results package did not include

any action ““"‘ !“' for the Installation.of the

actualors. slmllarly. no actfon ftem:list was-
inciuded. fur-tne instaiiation of PFU relays Appendlx
., E {lest Record Drawings) aid not include gtearns
. Roqers Drawings L2235, ‘Sneet Y6, -as referenced in
Veficiency Report TOR- 4. for the disposition of.
Vef fciency.U-11, changes were made .without- «proper
documentation, Fnr Test PF.NF.ﬂlA unit 1 ctonc

Miire Iy SeLpS

5.4. 27‘to‘b .4.36 nave been cnanqed to accamnodate the

uulml, tuc a:;cmuly Uclllq lULdu:u in I.IIB luel swrdqe
racks. For unit 2, similar changes were not made.

o For Test PI-EU-01A, R}, unit 1, *125v Class IE ot
vital Powér System (System Test),™ Appendix A of the
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Pl should reference Test Scoping Uocument PT-EU-O1A,
not PT-tu- Ul. _FSAR Sectlon 14.2 should also be.
relcrenceu lll I‘PPQ"UIK l\o

Section 4.0 of the test scoping document stated,
> *Bufure starting.the test, the battery initial
condftions . . .: requlremeuts of ¥ paragrapn 5.1 of

reference 1.11.% It should state paragrapn 6.1 of

reference 1.11. Also. the test scopinq document
staied tie inermoneiér accuracy as + i°F, wnereas ine
PI1 stated the accuracy to be + 2°F, “Service tests
should reflect the battery's ability to satisfy the

- " design requirements (uatlerv duty cycle) of the dc
syslem.l

o For.Test PT-EJ-UL, ‘RO, unit 1, “120V vital AC.Power
Systém,"* . the test scoplnq documcnt referred to fest
TVA-16 under Section 4, "Prerequisites.™ -The correct
reference should be lest PI-EU-01A_ang B, Also, this
document did not reference tne FSAR, In adaition, the
- 'PTI ¢id not reference the test scopluq document or the
FSAR. .

22380-18  (08/13787). o .

« vy o
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For lest PI-1V-Ul, Uraft 1, units 1 ang 2, “Eavirons
Radfation Monitoring System,* Appendix A did not
reference the test scoping document or the FSAR. The
document itself did not reference the FSAR.

For Test PT-NU-UIA, Uraft 4, “Decay Heat Removal
System (Component Checkoul),™ the decay heat removal
S{slem was divided into three separate tests:
PI-KU-UIA; PI-NU-UIB, "Uecay iHeat Removal System (Fuel
Poul Support Test)®; and PT-HU-01C, “Decay Heat
Removal (Hot Functional).® However, there was only
one Test Scoping vocument, PT-HU-01, The document did
not Indicate the portious applicable to each
fndividual test. The docurent needed a revision to
reflect a1l the vequirements of FSAR Section 14.2.
valve numbering in the scoping document did not agree

with the PTl, Ine PTI dia not reference this document
or the F>aAR.

For Test PT-KE-01A, RO, “Essential Raw Cooling water
{tRCw) System (Functional Pkg 1),* the ECRW system was
divided into three separate tests: PT-KE-OIA;
PI-KE-0B, “tssential Raw Cooling Water System
(Functional Pkyg 2)* and PI-KE-O01C, “Essential Raw
Cooling Water System (Flow Balance).* There were
three tests even though there was only one Test
Scuping Uocument, PT-KE-O1. The scoping docurent did
not Indfcate the portions applicable to each
individual test. Steps snould be added to the PII for
Test PE-KE-UIA for automatic shutdown of all operating
EHCw punps dnd subsequent startup of all ERCW pumps un
a simulated loss of offsite puwer to agree with the
scuping document. Section 5.1, “unit 1| Test (under
Uit 2 Construction)* of the test scoping document
should Le added under “Precautions™ of the PTI. The
scopinyg document 4lg not address the environmental
conditfons. FSAR Section 14.2 was nut referenced in
Appendix A of the PTL.

N




“issues

- Allacumen!
3UHMAR! IAULL OF: SUULAIthRY LLtMtle
SUBCATEGUKY 21300 )

Findings

Corrective Actions

REVISION NUMBER: 2
Page B-26 of 29

Element 213.2 - BLN (Continueq)

272 10-18  (08/13/87)

LRI -

——————— -ﬂudlﬁvfulcd nto thie PTis or vice versa was noi

sheets for the PT1 Flow Requlrements ‘Data did not
agree with the test scoping document tables,
"Alignment for Flow Balance Test.*

o In many instances, a preoperational test for a system
was divided into multiple preoperational tests,. but
there was only one test scoping document for the
system. The document dfd not indicate portions

applicable to each individual test

LR 2 14 eV " slowe

fiot S € Saly |_

Some PTls did not reference sco ping documenis with
revislons in Appendlx A. None of the PIls referenced
environmentai conditions. Some of the scoping
docusents also did not reference environmental
conditions. .

©

0 [he methud by which scope document changes have been
evident.

o Some PTls did nut reference the applicable FSAR
section In Appendix A, Unly one PTI referenced FSAR

Segglnn 14,2 1n Appendix A, Some of the scopling

documenls dld nol reference the applicable FSAR
sectiion.

ol
L0
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d. Ueviations to preoperational test
acceptance criteria were accepted by
Engineering without justification.
(C! inafcates written justificetion
is necessary.) Uocumentation of the
Engineering evaluation of
preoperational test deviations
{deficiencies) was inadequate.

223u1-18 7u/)

d

lo evaluate Lssue "d,” the evaluation team reviewed all
prevperational test deficlency reports processed to date.
Veficiency reports were dispositioned on & printed form
fdentified with a sequential number preceded by PT, i.e.,
PI-01 tnrouyn PI-88. within this group, 35 PTs were
found to have an “acceptable deficlency® disposition.:
Tne basis for acceptance of these deficlencies was
provided In a)l cases. The evaluation team grouped the
acceptance basis Into four calgqorles:

1. Acceptance based on engineering Judgment 18
2. Acceptance based un satisfactory retest 4
3. Acceptance based on ECH 8

4. lostruction error 5
fotal . 3

Acceptable geficiencies placed In categories 2 througn 4
were resolved or corrected by clearly documented
methods. The remalning deficiency reports were given an
acceptanle disposition on the basis of engineering
juugment. Tne evaluatfon tean found no requirement in
the applicable procedures that defined or addressed the
extent of written technical justification required to
support 8 decision based upon engineering judgnent.

Jo evaluate tnis issue, the evaluation team reviewea ANSI
H45.2.11 which states, in part, that design activities be
prescrived In *. . . written form, wnich provides
adequate control any permits reviewing, checking, or
verifying the results of tne activity by personnel who
are expertenced in the subject activity.” fhe issue of
adequate technical support level for technical
sustification of enylneering judgrent is also addressed
In a supplement to NEP-3.2. Tne supplement to NEP-3.2
requires that the writtén basis for an englneering
Judgment be “. . . sufficiently clear to permit another
euglneer versed in the particular discipline to
uiderstand the preparer's thuught process.”™

d.

Y

As noted in the corrective action to
Jssue ¢, the preoperational tests for
Uellefonte are scheduled to be
reaccomplisned. Therefore, these
fdentified deficlencies will be voided
and no action will be taken to resolve
the specific deficiencies. However, the
Jessons learned will be factored into the
procedures and trafning program as
outlined in the corrective action to
issue c. Furthermore, supplement to NEP
3.2 requires engineering judgment to be
documented by providing technical
Justification for the acceptance of test
deficiencies. The corrective action will
be conpleted before upit 1 fuel load.
(CATV 213 02 BLK 02) -
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SUMMARY TABLE UF SUBCATEGORY ELEMENTS
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Findings
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Page B-28 of 29

“Corréctive Actlons

Element 213.2 - BLN (Conllnued)

e. :Peripnerai finding.

27360-18

(vs/13/81)
» J

_Un:the basis provided by ANSE NA9.2.1) and the supplement s

- punber-of the deficlenclies given an

e

to NLP-3.2, the evaluation team f0und that a slgnlflcant
acceptable - - -
dispusition nad Insufficiently duuumentea technical
justificativn for acceptance.

The evaluativn tean found discrepancies in the aéceplance
criterla among test scoplng documents, PIis,

----------------------

for Tests PI-EU-01A, PT-EJ-01, and PT-KE-0IC. In

adAale 4., oo B

. éddition, there was no statement in the accepiance

criteria of the test results package for Test PT-VP- 01 to
demonsirate electrical independence as stated in FSAR
Section 14.2.

e,

VA
cut

o
v

vecognizes that FSAR Chapter 14 is l
f date. i

ine corrective action plan Is as follows: 1

)

"~
~

Incorporate the proposed major
revicsion to Chapter 14 of the FSAR

apiE

Sort and retaln by test each of the

identlfied findings 1n the BLN Preop
fest Records Management Files
{maintained by DNE-NEB Preop Section)
to-be resolved upon reactivation of

test program. . . . . . Lo

Ensure through de
of .procedures and

proposed in correc
{ssue ¢ that the
requirements/object fves/methods,
etc., for the various preoperational

tests are unfformally and accurately

' an "
§n all affected documents.

e
<
<
P
2

The corrective action will be
leted before unit 1 fuel load.

comp
{CATD 213 02 BLK.03)
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Issues Findings

REVISION HUMBER: 2

Page B-29 of 29

Corrective Actions

Element 213.2 - BLN (Continued)

e evaluation tean considered the starting of standby
exhaust fans, in the event of LUz simulation for
completed Test PI-VG-01, to be a design error.

. ‘uun . .

The steps as written for the
preoperational test instruction PY-VG-Ul
allows the starting of standby fan and
then stopping the fan by simulated COp
initiation. The €07 logic including

the stopping of both normal and standby
fans sirultaneously was tested in Test
PT-GC-018 - Fire Protection System (DG
Building). The corrective action plan is
as follows: .

The appropriate steps in Test PT-vG-01
will be clariffed to indicate its intent
of stopping the running fan and to record
the starting time of the standby fan. A
statement will also be added that this
step and the test are not to verify the
C0; system logic. A further statement
will be added to indicate that CO{

logic and equipment (i.e. PE-2 relay)
will be tested in test PT-GC-0l8.

The corrective action will be completed
prior to unit 1 fuel load.
(CATD 213 02 ULN 04)
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5.

[0
.

8.

9.
10.

11.

2.

ATTACHMENT C
REFERENCES

Sequoyah Element Report 213.2, "Inadequate Electrical Testing, Planning,
and Electrical Participation; Deviations to Preoperational Test
Acceptance Criteria," Rev. 2 (05/07/87)

Watts Bar Final Safety Analysis Report (FSAR), Chapters 8 and 14, updated
through Amendment 55 (04/15/85)

‘Browns Ferry Final Safety Analysis Report (FSAR), Chapters 8 and 13,

Amendment 31

Bellefonte Final Safety Analysis Report (FSAR), Chapters 8 and 14,
updated through Amendment 27 (06/20/86)

Sequoyah Final Safety Analysis Report (FSAR), Chapters 8 and 14, updated
through Amendment 3 (04/86)

NRC memo from Schwencer to Watson (TVA) attaching "Supplement #1 to
Safety Evaluation Accepting Proposed Preoperational Retest Program for

‘Units 1 and 2," (06/18/76) (BFN) :

EN DES-EP 6.01, Preoperational Testing Doéuments - Processing, Rev. 1
(07/24/77); Rev. 2 (10/05/78); Rev. 3 (05/25/79); Rev. 4 (10/28/80);
Rev. 5 (01/12/83)

NEB-DI-125-03, Preoperational Testing Documents - Processing, Rev. 0
(07/01/85)

NEP-3.2, "Design Input," Rev. 0 (07/01/86)

AI-6.2, "Watts Bar Muclear Plant - Administrative Instruction -
Preoverational Test Program," Rev. 0 (08/10/82)

TVA memo from Cantrell to Those Listed, "ONE Interim Order - Supplement
to NEP-3.2," [BOS5 861222 502], (12/22/86)

Preoperation and Review of Preoperational Test BF-87, Part 1, 11 and 111,
12/09/70, 09/07/72 and 01/07/74, respectively, (canceled after the
commercial operation of the units)

37260-R5 (10/09/87)
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(11/17/71), Rev. 1 (10/11/72), Rev. 2 (03/13/73), Rev. 3 (05/24/76),

13. Procedure for Performance of Preoperationdl Test BF 100, Rev. O E
canceled on 11/30/76 I }
|

14. Preoperational Retest Program BFA -70, Rev. 0:(08/27/75), cance]ed on
03/16/77

15. -Plant Modifications, Standard Pract1ce‘BF+8 3, Rev. 0 (08/80)

16. Handling of Test Deficiencies BF-IO 9, Rev. 0, (06/28/83)

17. Postmodification Test Program, SD SP+17.2, Rev.: 0, (11/06/86) (BFN)
18. Restart Test Program, SDSP-12.1, Rev. 0 (01/21/87) (BFN) = = = «

19, BLA 7.4, "Bellefonte Nuclear Plant, Stdndard\Pract1c9 - Preoperat1ondl
Test Proqram," Rev. 10 (12/12/85) + 1

20, TVA Tooical Report, TR 75-1A, "Qu111ty Assurance Program Uesér1pt1on for .
the Des1qn, Construct1on, and Operation of TVA Nuclear Power Plants,"
Rev. 8, (04/09/85) A

21. TVA Nuclear Quality Assurance .Manualr (NQAM) (0&/20/8b) Part II
Section 4.1, “Preoperational Program" - ‘.
|

22. TVA Interdivisional Quality Assurance Procedures Wanua] for Nuclear Power
Plants (IPM): ‘

In-QAP-11.1 "Preoperational Testing" (10/20/86)
23. TVA Nuclear Performance Pﬂanszﬁ o

Revised Corporate Nuclear Performance Plan, Volume 1:(03/86):
Revised Sequoyah Nuclear Performance Plan, Volume :2 (03/87)
8rowns Ferry Nuclear Performance P]an,\Volume ‘3 (08/86)
Watts B8ar Nuclear Performance Plan, VYolume 4! (03/87)

24. Samole of preoperational test results package reviewed (SQN):

TVYA-15 and 15RT "Vital 120-V AC' Power System"
TVA-16 "Vital 125~V AC Power 'System" ! | ! !
TYA-41 "Containment [solation System"

W-2.2 "Residual Heat Removal System"

TVA-13B1 "Onsite AC Distribution System"

TVA-1 "Emergency Gas Treatment System" -
TVA-18A "Essential Raw Cooling Hater System" P :
TVA-30 ‘“Condenser Vent System" | [ | 1 &+ o | T
TVA-33 "Radiation Monitoring System". L C

37260-R5 (10/09/87)
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25.
26,

28.

29.

30.

Deficiency Reports PT-001 through PT-800 (SQN)

Sample of preoperational test results packages reviewed (WBN):

TVA-1

TVA-138
TVA-13BRT

TVA-15
TVA-16A
TVA-168
TVA-18A
TVA-188
TVA-18C
TVA-30
TVA-33
TVA-41
W-4.1

Preoperational
through 08/84,

Preoperational
through 12/84,

Preoperational
through 02/87,

"Shield Building Inleakage Rate Test - EGTS Functional"

“Onsite AC Distribution System (Diesel Generator
Loading Logic)"

"VYital 120-V AC Power System"

"Vital 125-V DC Power System"

"Battery Load Verification"

"Essential Raw Cooling Water System"

"Essential Raw Cooling Water- System - Flow Balance"
“Essential Raw Cooling Water System - Flow Balance"
"Condenser Vent Systems"

"Environs MonitoringhSystem"

"Containment Isolation System"

YResidual Heat Removal System"

Tes§ Deficiency Report No. PT-301 through PT-574 (02/84
WBN . .

Tes; Deficiency Report No. PT-576 through PT-651 (08/84
WBN

Tes§ Deficiency Report No. PT-5653 through PT-741 (01/85
WBN

Samples of preoperational test results packages reviewed (BFN):

TVA-4
TVA-6B
TVA-9
and 9A
TVA-20

"Emergency Equipment Cooling Water System," unit 1

"Primary Containment Atmosphere Control," unit .l (Reviewed

by evaluation team only for issue "“d" of the -element)

"4,16 kV Electrical System -'Normal," unit 3

13

"Secondary Containment Leak Rate Test," unit 2

3726D-R6 (10/09/87)
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TVA-23 "Environs Monitoring," units 1, 2, and 3

TVA-32 "Raw Cooling Watér System," unit 2 3 3 P
* GE-1 "Feedwater Contrdl System,” unit 1 3 3 Eo
* GE-2 "Reactor Water CTeanup System," unit 1

GE-5 "Residual Heat Remova] System," unit 1 ‘

GE-30 7 "Primary Conta1nment Isolation System Test s un1t 1

GE-31-~2A "“Standby Diesel Generator A," unit 1

GE-32  "OC Power System,” unit 2 S
GE-32-2 "DC Power System;" unit 3 3 3 I
GE-33 "Unit Preferred Power System (120 V ac)," uﬁit}l‘

31. Samples of preoperational retest results packages reviewedl(BFN):

RT-9 "4,16 kV EIPctr1ca1 System (Normal)," unit 1

* RT-13 “Fire Protection System (Water and- €02)," un1t 1 and 2
RT-32 "Raw Water Loo]1mg System," units 1 and 2 j j Lo

* RG-6 "RX Core Isolation Cooling System," unit 1 ~ ~ ' | | | -«

* RG-22C "Average Power Rdnge Monitoring System," unit ﬁ :
RGE-30 "Primary Containment Isolation System," unit 13 )
RG-31-3 “AC Emergency Power System Operation, ECCS Testing on @ :

Normal Aux111ary Power and Diesel Generator: Power,“\unit 10

RG-31-3 “"AC Emergency Power System Operatmon, ECCS Testing on @ @
Normal Auxiliary Power and Diesel Generator Power," wunit 2 |

RG 32-1 “DC Power System‘(250 V)," units 1 and 2
RG 32-2 "DC Power System (125 V)," units 1 and 2
32. Samples of postmodification test result packages reviewed (BFN) !

PMT-08A  "S500 kV SWYD System as One Offsite Power System," units 1, § T
2, and 3

"% Reviewed only for issue "d" of the element. -

3726D-R6 (10/09/87)-
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PMT-109 “RHR Return Line Orifice," units 1, 2, and 3
PMT-118 "DG Paralleling Circuit Test," units 1, 2, 3
33. Samples of completed preoperational test results packages.reviewed (BLN) &

PT-EB-01 ‘"TVA Offsite (Preferred) Power System (Unit Boards),"
units 1 and 2

PT-GC-01B  "CO2 Fire Protection System (DG Building)," unit 1

PT-IL-01A  "Solid State Control System (Diesel Generator Loading
Logic)," unit 1

PT-IL-018 "Solid State Control System (Alarm Verification)," unit 1

PT-NF-01A  "Fuel Handling Equipment - Fuel Storage Handling Bridge
and New Fuel Elevator," unit 1

PT-NF-01A  "Fuel Handling Equipment. - Fuel Storage Handling Bridge
and New Fuel Elevator," unit 2

PT-NF-018  "Fuel Handling Equipment (New. Fuel Storage Racks Draft
test and ‘New Fuel Handling Tool," units 1 and 2

. PT-NF-01C  "Fuel Handling Equipment (Spent Fuel Racks Drag Test and
Fuel Handling Tools," unit 1

PT-NF-01C1 "Fuel Handling Equipment (Part 1 Spent Fuel Racks Drag
and Index Test)," unit 2

PT-VG-01 "Diesel Generator Building Environmental Control
System,“ unit 1

PT-VP-01- "Intake Pumping Station Heating & Vent11at1ng System,"
units 1 and 2, common

PT-XE-01A  "S500kV Switchyard System as One Offsite Power System
(Switchyard)," unit 1

_ PT-XE-01B  "S00kV Switchyard System as One Offsite Power System
. (Transformers),” unit 1

PT-XE-01B  “"500kV Switchyard System as One Offsite Power System
(Transformers)," unit 1 .

34, Samples of preoperational test instructions and test scop1ng documents
reviewed (BLN):

. PT-£J-01 "120V Vital AC Power System," unit 1

37260-R7 (10/09/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: | 21300 |
SPECIAL PROGRAM REVISION NUMBER: 2
‘ Page C- 6 of 1

35.
36.
37.
38.
39.

40.

a1,
a2.
8.
a4,

45,

PT-EU-01A 125V Class 1E DCIVital Povier System," unit 1
PT-1V-01 "Environs Mo nwtor1ng System,” units 1 and 2

PT-KE-01A "Essential Raw Coo]1nq Water System (Funct1ona1 Pkgi 1),"!
unit 1

PT-KE-018 "Essential Raw Coo11ng Water System (Funct1ona1 Pkg 2),"
unit 1

PT-KE-01C "Essential.RawrCooling Water System (Flow BaTance)s“ unit
1 ] o

PT-ND-OTA "Decay Heat Removal System (Component Checkout),"«Unit 1 |

Preoperational Test Deficiency Report No. PTqO] through PT-88 (05/79
through 07/85, BLN)

10 CFR 50, Appendix A, “Genera] Design Criteria for Muc1ear Power
Plants,” Cr11er1a 17 and 18 (07/71 and 01/01/73) - P

10 CFR '50, Appendix B, "Ouality Assurance Criteria for Nuc]ear POWEr
Plants and Fuel Reprocess1ng P]ants,” (as amended 01/75) b

Regulatory Guide 1.64, “QuaImty Assuranre Requ1rements for the Design of
Nuclear Plants," (06/76) ‘ |

Regulatory Guide 1.68, “In1tma1 Test Program for Water (ooled Nuclear:
Power Plants," (11/73 01/77, and 08/78} . . . L

AEC Guide for Planning of Preoppratidna1 Testing Programs,‘(12/07/70)

AEC Safety Guide 9, "Selection. of Diesel Generator Set Capac1ty for
Standby Power Supp]\@S,“ (03/07/71) Co . Lo

NRC Branch Technical Position PSB-1, Adequacy of Station. E1ectr1c 3
Distribution System Voltage, Rev. 0 (o7/81) ‘

Reaqulatory Guide 1.108, "Periodic Testing of Diesel Generator Unitg Used
As Onsite Electric Power Systems at Nuclear Power Plants," Rev. 1, \(08/ﬂ7)w

ANSI N45.2.11-1974, "Quality Assurance Requxrement" for the Des1gn ofl I i
Nuclear Power Plants," (06/06/74) o ‘ :

i
Letter from B. J. Younablood, NRC to S. A..White, TVA, with the attached |
transcript of the 1nvesL1gat1ve 1nterv1ew conducted by the NRC on | |
02/21/86 at the First Tennessee Bank 8ui1d1ng 1n Knoxv1l]e9 ™,
(B45 860714 832], (06/25/86) | ‘ - |

3726D-R6 (10/09/87) o
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46,

47,

48‘.

49.

50..

51.

52.

53.

54.

55.

56.

57.

58.

59,

60.

TVA memo from Green to Sprouse, "Preoperational Testing Program
Phaseout," [L41 820317 818], (03/23/82) (SQN)

TVA memo from Sprouse to Green, "Preoperational and NCS (Noncritica’
System) Testing Programs Phaseout," [NEB 820512 274], (05/12/82), (SQN)

TVA memo from Raulston to Campbell, "Preoperational Test Program
Phaseout," [NEB 820728 261], (07/28/82), (SQN)

TVA memo from Cottle to Parris, "Operational Readiness Review,"
{A02 851113 016], (11/14/85) (SQN)

TVA memo from Pierce to Ballentine, “EN DES Certification for Fuel
Loading," [NEB 800227 2091, (02/27/80), (SQN)

TVA memo from Dunham to Fox, “EN DES Certification for Fuel Loading,"
[NEB 800229 273], (02/29/80), (SQN)

TVA memo from Cantrell to Ballentine and Stack, "EN DES Certification for
Fuel Loading," [SWP 810616 001], (06/12/81), (SQN)

TVA memo from Sprouse to Green, "EN DES Certification for Fuel Loading,"

[NEB 810701 272], (07/01/81), (SQN)

TYA memo from D. R. Patterson to Those Listed, "Electrical €ngineering
Branch- Review of Electrical and Instrumentation in Control Systems
Preoperational Test," (09/19/75), (SQN) .

TVA memo from D. R. Patterson to Those Listed, "Preoperational Testing .
Proaram - £lectrical Engineering Branch Review," [NEB 790302 361],
(03/01/79), (SQN) |

TVA memo from J. A. Raulston to Those Listed, "Preoperationdl Testing
Program - £lectrical Engineering Branch Review," [NEB 810210 251],

(02/09/81), (SQN)

TVA memorandum from Raughley to Those Listed, "Sequoyah Nuclear Plant
(SON) - Potential Generic Condition Evaluation," [825 870207 036],
(02/07/87), [B26 870226 457], (02/26/87)

TVA memo from Durham to Those Listed, "Designation of DED Test
Representatives for Preoperational Retesting of Units 1 and 2 after

March 22, 1975, Cable Tray Fire - Test Program and Documentation,"
(05/20/75) (BFN) !

TVA memo from Weaver to Mechanical Design Branch Pfeqp Test
Representatives and Results Reviewers and Their Supervisors,
"preoperational Test Program," (03/06/73) (BFN)

TVA memo from Parrish to Kellegham, "Browns Ferry Nuclear Plant
Preoperational Test Program," (10/30/70)

37260-R6 (10/09/87)
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61. TVA memo from Durham to Benkus (GE), "Precperational Tesﬁing NIM-1,
NIM-300 & BFN-63," (08/02/71) (BEN)

62. INPO Report, Evaluation of Temnessee Valiey Authority (.VA), Watts Bar
Nuclear Plant (06/85)

63. Review. of ‘Design and Configquration Control .on Watts Bar by Stone\& \ I F
Webster Engineering Corporation, (02/86 Draft) o Lo

64. Assessment of Engineering Des1qn Control for Browns Ferry Nuc]ear Plant
by Bender, Cole, Laurent, Sabln, (09/85) L Lo

65. TVA Problem Identification Reoort by E. C. Mathews re]atﬁnq ‘to testing of
diesel generators, [B21 870306 019], (03/06/8/), and correct1ve action
(821 870519 013], (05/19/87) (BLN)

66. Letter from R. C. Lewis, NRC, ‘to H. G. Parris, TVA, with attached .= .
Inspection Report Nos. 50-390/83 51 and. 50-391/83- 40 [NLB 840118 220},
(01/12/84)

67. Letter from D. M. Verrelli, NRC to H. G. Parris, TVA, w:th attached .
Inspection Report Nos. 50- 390/84~81 amd 50@391/84 55, [L44 841119- 6411,
(11/13/8ﬁ) (WBN)

68. Letter from D. M, Verre111, NRC to H. G. Parris, TVA, w1th attached
Inspection Report Nos. 50/390/84/81 and 504391/84 59, [L44 84]227 526],
(12/24/84) (WBN)

69. Letter from D. M. Verrelli, NRC,‘to H, G. Parris, TVA, withlattached |
Inspection Report Nos. 50-390/85-10 and 50-391/85-10, (L44 850313 163],
(03/11/85) (WBN) T S R E N T R S R

70. Letter from J. N. Grace, NRC, to H. G, Parris, TVA, with attached SALP
8oard Report 50-390/85-05 [L44 8504011007 1, (03/26/85) (NBN)

71. Letter from D. M. Verrelli, NRC to H. G. Parris, TVA ‘with attached . |
Inspection Report Nos. 50-!90/85 19 and 50 391/85 17 [L44 850404 4601, = |
(04/03/85) (WBN) :

72. Letter from D. M. Verrelli, NRC to H. G. Parris, TVA, w1th attached . |
Inspection Report Nos. 50-390/85 4& and 50-39!/85 33, [L44 8SOSZb 0751,
(06/11/85) (WBN) ‘ ‘

73. Letter from R. C. Lewis, NRC, To H. G. Parris, TVA w1th attached
Inspection Report 50-390/82- 35 and 50 391/82 32 [MEB 8211]0 2181,
(11/02/82) (WBN)

3726D0-R5 (10/09/87)
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74.

75.

76.

77.

78.

79.

80.

81.

82..

83.

84.

85.

Lettef from R. D. Walker, NRC, to H. G. Parris, TVA, with attached
Inspection Report 50-390/85-40 and 50- 391/85 31, [B45 850729 830],.
(07£19/85) (WBN)

Letters from D. M. Verrelli, NRC, to H. G. Parris, TVA, with attached
Inspection Reports 50-390/84-13 and 50-391/84-11, [AOZ 840314 008],
(03/13/84); 50-390/84-28 and 50-391/84-23, [A02 840515 001], (05/11/84);
50-390/85-08 and 50-391-85-08 [AQ2 850402 003], (03/29/85); 50-390/85-33
and 50-391/85-28 [A02 850510 006], (07/05/85) (WBN)

Letter from L. M. Mills, TVA, to J.P. 0'Reilly, NRC, "Watts Bar Nuclear
Plant Units 1 and 2 - NRC OIE Region II Inspection Reports 50-390/83-51
and 50-391/83-40, Response to Violations," [A27 840214 019], (02/14/84)

TVA memorandum from Raulston to Those Listed, "Watts Bar Nuclear Plant -
Preoperational Testing - NRC Violation," [NEB 840215 251], (02/15/84)

Letter from L. M. Mills, TVA, to J. P. O'Reilly, NRC, "Watts Bar Nuclear
Plant Units 1 and 2 - NRC OIE Region II Inspection Reports 50-390/83-51
and 50-391/83-40 - Revised Response to Violation," [A27 840409 012],
(04/09/84)

TVA memorandum from Standifer to Wadewitz, "Watts Bar Nuclear Plant - NRC
Violation," [NEB 840813 276], (08/13/84) .

TVA memorandum from Standifer to Those Listed, "Watts Bar Nuclear Plant -
Preoperational Testing - NRC Violation - Test Representative and
Supervisor Meeting," [NEB 850219 260], (02/19/85)

TVA memorandum from Standifer to Wadewitz, "Watts Bar Nuclear Plant - OF
Follow-Up to Preoperational Testing Violation 50-390/83-51-02 and
50-391/83-46-02 and Inspector Followup Item 390/84-81-01 and
391/84-55-01," [B45 850314 254}, (03/14/85)

TVA memorandum from Reed to Electrical Engineeringqules, "Watts Bar
Nuclear Plant - Class 1E Batteries - Technical Specifications (TS) and
Surveillance Instructions (SI)," (B43 850701 936], (06/28/84)

Letter from Varrelli, NRC, to Parris, TVA, "Report Nos. 50-390/85-10 and
50-391/85-10," [L44 850313 1631, (03/11/85) (SQN)

Letter from Varrelli, NRC, to Parris, TVA, "Report Nos. 50- 390/85 19 and
50-391/85-17," [L44 850404 460], (04/03/85) (SQN)

AEC memo from Davis to Watson (TVA), "03/72 Audit-Findings on
Preoperational Test Program," (05/04/72) (BFN)

3726D-R5 (10/09/87)
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86.

87.

88.

89.

90.
91.
92.
93.

94.

9s.

96.

97.
98.

99.

TVA memo from Patterson to Mernan1cal Des1qn Files, "Preoperat1ona]
Testing, AEC Concerns - Notes of Meettnq 1n Kmoxv11]e on May 11, 1972,
(05/15/72) (BFN)

TVA memo from Weaver to Sprouse and Lacy, ”Prpoperat1onal Tesf1nq - AEC |
Concerns," (05/25/72) (BFN)

TVA memo from Parrish to Thomas and Kellegham, "Propos ed Mod1f1cat1ons to
Preoperational Test Program,“j(06/07/72)‘(BFN) 1

TVA memo from Patterson to Cathoun, "Preoperational Rgtest1nq - Revision
of Retest Scoping Documents to Agree with RO Preoperational Retest +
Instructions,” (09/08/75) (BFN)

TVA memo from Russell tOdethrote, "Unit 3 Review of Approva] Cyrle for
Preoperational Test Procedure Documents," (11/21/75) (BFN) !

TVA memo from Weber, “Meet1ng with AEC Compliance of May. 4 1972 on
Browns Ferry Quality Assurance Program" (05/16/72) (BFN) | C

TVA memo from Weber, "Meeting with AEC Comnliance of May 4, 1972 on
Browns- Ferry Quality Assurance Program" (05/16/72) @ e

NRC memo from C. Lewis to H. G. Parris, TVA, with attached Inspectiion |
Reports 50-438/83-31 and 50- 439/8343] [A02 840105 005], (01/04/84) (SLN)

NRC memo from J. A. Olshenski to S. A. White, TVA, with attached
Inspection Reports 50- 438/86 02 and 50- 439/86—02 [AOZ 860424 0041],
(04/21/86) (BLN) Lo

TVA memo from A. M. Quals to L. S. Cox attaching "Corrective Acr1on
Report BLN-CAR-84-02," {C20 850301 005], (02/27/85) (BLN)

TVA memo from R. M. Hodges to.L.. S. Cox, attaching NRC létter of . ]1/02/84
(NEB 821110 218], and Reports 50-390/82-35 and 50-391/82-32 re]ated to !
motor-to-pump misalignment [WEB 821227 0317], (12/27/32) {BLN)

TVA memo from L. S. Cox, R. M, Hodges, related to "ot or. to Pump‘
Misalignment," [BLN 830128 069], (01/23/83) (BLN) @ @

TVA memo from J. R. Parrish to Those Listed, "Birowns Ferﬁy Nucleaf Plant;
- Quality Assurance Manual," (06/20/72) (BLN) [

TVA memo from Price to Hathcote - Browns Ferry QA Audit (ompl1ance !
Audit 74-16 - Preoperative Tes t1mq, (07/22/74) (BLN)
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100. TVA memo from Price to Hathcote - 8rowns Ferry QA Audit Compliance
Audit 75-14 - Preoperational Test, (12/03/75) (BLN)

101. TYA memo from R. A. Costner to M. N. Sprouse - Office of Quality
Assurance Audit Report D20-A-84-002, [0QA 840104 513], (01/04/84) (BLN)

102. Joint Quality Assurance Audit Report JA-8000-02, (QAM 800222 003],
(01/14-15/80) (BLN)

103. Joint Quality Assurance Audit Report JA-8000-11, [QAM 801231 003],
(11/24-26/80) (BLN)

104. Joint Quality Assurance Audit Report JA-8100-05, (QAM 811008 001],
(08-09/81) (BLN)

105. TVA memo from G. W. Killian to A. Qualls, Transmittal of QAB Audit
Report QBL-A-85-004, (L1750822 800], (08/22/85) (BLN)

106. Memo from Sprouse to Knight, "OEDC Audit MBO-4," [QTS 800606 800]
(06/06/80) (SQn)
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