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EXECUTIVE SUMMARY

This subcategory report summarizes and evaluates the results of 15 Employee
Concerns Special Program (ECSP) element evaluations that address the adequacy
and control of design calculations; shortcomings in the manaqement, control,,
and status listing of ac and dc electrical loads; and diesel generator design
margins. The element evaluations document the evaluation of 70 issues ~elated
to TVA's four nuclear plant sites, Sequoyah (SgN), Watts Bar (WBN), Browns
Ferry (BFN), and Bellefonte (BLN). The issues were derived from a total of 13
employee concerns citing perceived deficiencies in the preparation and control
of quality-related design calculations, status of ac and dc electrical loads,
as well as diesel generator design margins.

Of the 70 issues evaluated, 20 were found to ~equire no corrective action.
For the remainder, 18 corrective actions were identified to remedy the 50
negative findings (those that require corrective action). Eiqht of the
corrective actions were initiated by TVA before the Employee Concerns Task
Group evaluations; five are new actions required to resolve specific negative
findings, and five are new actions required to resolve peripheral findings
iderrtified during the evaluations.

The evaluation team found that some of the issues evaluated were problems that
TVA had already acknowledged and was in the process of resolving. The
substantiated issues include the need for new calculations to verify appr oved
designs and the revision of various documents to reflect actual
Uas-configured" plant conditions. In addition, quality-related desiqn
computer codes need to be documented and verified.

The identified causes for the negative findings were enqineerinq procedures
that were deficient in establishing requirements, failure to follow some
procedures, and an apparent lack of training in the use of procedures. Tne
majority of the corrective actions for this subcategory were judged to be
significant. A review of the TVA Nuclear Performance Plans (NPPs) by the
evaluation team revealed that the restructuring of TVA's organization and the
essential calculations review efforts will be beneficial to its nuclear
program. This, with the acceptable completion of the currently established

'orrective actions and the ongoing independent overview by the Division of
Nuclear Engineering (ONE) Engineering Assurance (EA) group should provide a

reasonable course of action to correct the deficiencies and prevent them from
recurring.

The significance of the negative findings is that if TVA had not acknowledged
deficiencies in the control of design calculations, either prior to, or as a
result of, the ECTG evaluation, and taken appropriate corrective action, plant
operations/safety could have been affected. For example,, the indeterminate
nature of the design margin for the diesel generators at SON and BFN, while
those plants were operating, could have affected the capability of safety
systems to perform their design function.

The grouped evaluation at the subcategory level did not find any new or
broader issues requiring attention. =-The identified causes and other
evaluation results are being examined from a wider perspective in the
Engineering category evaluation.

27190-R29 ( 12/21/87)
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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
Employee Concerns Task Group (ECTG). were established by TVA's Nanager of
Nuclear Pover to evaluate and report on those Office of Nuclear Power (ONP)
employee concerns filed before February l, 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
employee 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 vere 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 ECTG 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 eztent 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 itemq 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 sec ies of ei'ghd. elate'gory
repoc.ts. Each categocy report reviews the major; findings and collective
signif'ic,ance of the subcategory reports in one of 'the following larjeas~':

management and pecsonnel relations

.industrial safety

constr uction

raaterial control

opecat.iona

quality assurance/quality contro~l

welding

engineering

h separate report on employee concern's dealing vith specific co'ntentioris of
intimidation, harassment, and.wrongdoing vill be released by 'the TVh'Office
of the Inspector General.

Just as the, subcategory reports 'integ'rat'.e the'nformation colleI ted sit t
element level„ the categocy reports i'ntegrate the informat'io6 a0se'mbled inall the subcat:egory reports within 'the- category„. addressing pacticularly
the underlying causes of those proble'ms 'that run across more 'than 'one
subcat,egory.

h final report; vill integrate and assess the information collected'y all
of the lower- level reports prepared for the ECSP, including t'.he In'spector
General's report.

For more detai,l on the methods b'y r'<hi'ch ECTG 'employee concerns vec'e
evaluated and reported, consult 'the Tennessee Valley huthority Employee
Concerns Task Group Program Nandall. That Nanual spells out the program's
objectives, scope, organization, aisd responsibilities. It also'pecifies
the procedures that, were followed in 'th4 ilavkstiga'tion, repokting, aIrd
closeout of the issues raised bg erkrployde concec'ns.
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ECSP GLOSShRY OF REPORT TERMS~

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

Class k: 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 roquiriag corrective action)

Class C: Issue is factual and identifies a problem. but corrective action
for the problem was initiated bofore the evaluatioa of the issue
was undertaken

Class 3: Issue is factual and presents a problem for which corrective
action has been, or is boing, takoa as a result of an evaluation

Class E: Jl problem, requiring corrective action, which was not identified
by an employee concern, but was revealed duriag the ECTG
evaluation of an issue raised by an employee concern.

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

concern {see "employee concern")

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

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

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

em lo ee concern a formal, writton doscription 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~ tha iadivldual(si assitnad tha,responsibitity to assess a
spasitit'rouping,of employee concerns.

~yindin s inniudes bath statements of pant and the ]udysents made about. those
facts during the evaluation proc'es0; hegative fi'ndings reqizire corrective
action.

issue a potential problem, as intergre6ed bg the ECT'G during the evaluation
process, rsiised in one or more con0erhi.

K fo-rm (see "ample!yee oonoern")

evalucition judgment or decision 'may be based.

root cause the'nderlying reason for a problem„

+Terms essential to the program but whidh ieq'uir'e detailed definition have'een
defined in, the ECTG Procedure Nanual (e.ga s generic, specific,

nu'cleat'afety-related,unr'eviewed safety-signifiI:an't guestion).
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Acronyms

Administrative Instruction

American Institute of Steel Construction

hs Lcm As Reasonably.Achievable

American Nuclear Society

American National Standards Institute

BLS

American Society of Mechanical Engineers

American Society for Testing and Materials

American Melding Society

Brogans Ferry Nuclear 'Plant

Bellefonte Nuclear Plant

CCTS

CEG-8

CFR

CI

Condition Adverse to Quality

Corrective Action Report

Corrective hction Tracking Document

Corporate Commitment Tracking System

Category, Evaluation Group Head

Code of Federal Regulations

Concerned Individual

Certified Material Test Report

COC Certificate of Conformance/Compliance

DCR Design Change Request

DNC Division of Nuclear Construction (see also NU CON)
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DNQh

DOE

DPO

Division of Nuclear Engineering

Division of Nuclear Qual:i ty hssurance

Division of Nuclear Training

Department of Energy

Division Personnel Officer

DR

ECN

ECP'CP-SR

ECSP

ECTG

EEOC

ENRT

EN DES

ERT

FCR

FShR

FY

Discrepancy Report or Deviation Report

Engineering Change Notice

Empl.oyee Concerns Program

Empl'oyee Concerns Program-Site Representative

Employee Concerns Spec ial Program

Employee Concerns Task Gcoup

Equal Employment Opportunity Commission

Environmental Qualification

Emergency Nedical Response Team

Engineering Design

Employee Response Team or Emergency Response Team

F',ield Change Request

Final Safety hnalysis Report

Fiscal Year

b

HCI

General, Employee Training,

Hazard Control Instr.uc'tion

Hvhc Heating,, lfentilating, hir Conditioning

InstallatIion Instruction

INPO

IRN

Inst:itute of Nuclear Power Operat'.iona

Inspection Rejection Notice
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L/R

5RhI

Labor Relations Staff

Modifications and Additions Instruction

Naiatenaace Lnstructioa

Merit 'Systems Protection Board

Magnetic Particle 'Testing

Nonconforming Condition Report,

NPP

NPS

WSB

Nondestructive Examination

Nuclear Performance Plan

Noa-plant Specific, or Nuclear Procedures System

Nuclear Quality,Assurance manual

Nuclear Regulatory Commission

Nuclear Services Branch

Nuclear Safety Review Staff

NU. CON Division of Nuclear Constructioa (obsolete abbreviation. see DNC)

MUNhRC

OSHA

Nuclear lltilityNanagement and Resources Committee

Occupational Safety and Health hdministration (or Act)

Office of Nuclear Power

OWCP Office of Vorkers Compensation Program

PHR'T

QhP

QCI

Personal History Record

Liquid Penetrant Testing

Quality hssurance

Quality hssurance Procedures

Quality Control

Quality Control Instruction
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QCP

QTC

RZF

Quality Control Pr'ocedure

Quality Technology Con>pany

Reduct,ion in Force

SQN

SI'OP

SRP

SMEC

ThS

TRL

TVh

TVTLC

UT

MBECSP

Radiogr'aphic Testing

Sequoyah Nuclear Plant

Surveillance Inst'.ruction

Standard Operating Procedure

Senior Review Panel

'Stone and Mebs'ter Engineering Corporation

Technical hssistance Staf't

Trades and Labor

Tennessee Valley huthocity,

Tennessee Valley Trades and Labor Council

Ultrasonic Test;ing

Visual Testing

Matte Bar Employee Concern Special Program

Matts Bar Nuclear Plant;

MR Mork Request or Mock,Rules

Morkplani
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1. INTRODUCTION

This subcategory report summarizes and evaluates the results of the ECSP
element evaluations prepared for Engineering elements 205. 1, 205.2, 205.3, and
205.4, which address the adequacy and control of design calculations; 213. 1,
which addresses shortcomings in the management, control, and status listing of
ac and. dc electrical loads, including diesel generator margins; and 243.0,
which addresses diesel generator design margins.

The 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 originally identified and the applicability of the concern to
other TVA nuclear plant sites, are also shown.

The 13 concerns were grouped by subject into the six elements identified.
These six elements, apply to all four plant sites, but some of the concerns and
issues addressed individually in the Sequoyah element evaluations were
combined for the Matts Bar, Browns Ferry, and Bellefonte element evaluations
to facilitate review and generation of corrective action plans. These
combinations are noted in Section 2. There were six element evaluations for
Sequoyah, and three each for Watts Bar, Browns Ferry, and Bellefonte. Thus, a
total of 15 element evaluations make up this subcategory.

- TVA followed industry practice of the period ( late 1960s and early 1970s)
regarding the development of calculations to support design decisions.
Although calculations were performed as the basis for or in supoort of design
output documents, they were performed informally when compared with today'
standards. This does not, however, eliminate the need to have the essential
calculations required to support the design basis of safety systems. The
first procedure to control design calculations on a division-wide basis at TVA
was issued in 1974. Formal procedures for the control of computer software
for design calculations were initiated at TVA in 1979.

Between September 1973 and the present time,, three different sets of
engineering department procedures have been used to address such requirements
as checking, review, approval, issue, revision, and retention of calculations
in a generic, manner. The deficiencies described in this subcategory report
relating to computer software and avai labi 1.ity and quality of calculations,
suggest that the existing procedures have not been definitive or complete
enough to assure that there has been an effective program for calculation
control or verification/documentation of computer software.

In brief, beginning in 1984, TVA attention focused on the fai lure to ensure
that calculations and studies performed by the Electrical Engineering Branch
(EEB) were updated and revised to support changes in'he design. An internal
TVA gA audit (Ref. 57) cited as root causes inadequate procedural controls and
a failure of the EEB to receive squadcheck copies of drawings and load changes
from project personnel.

27190-R29 (12/21/87)
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TVA established an electrical calculations progr am in 1985 to correct'n'd
resolve deficiencies found in electrical calculations at the four nuclear
plants (Ref., 87). In March 1986, the Oirector of Eng;ineering Tech5ichl

'Servicesmade this effort a requirement f'r the Mechanical, Nuclead, hnd Civil
engineering branches as well (Ref. 103).

Revision 8 of 'iVA Topical Report TVA-TR7fi-lA,'wh'ich is the guality Assurance
. Program Oescription for the Oesign, Construction, and Operation of TVA Nuclea~

Power Plants, was the revision, as~ailable when the element evaluations for this
subcategory were written. Revision 9 'of'th'e Topical Report (Ref. 20) has been
assessed, but does. not alter the findings and conclusions of these evaluations.
The evaluations are summarized in the balance of this report as follows:

o Section 2 —summarizes, by 'elemeht,'he issues stated or implied in
the employee concerns and addresses the determination of their
generic applicabi'Iity

o. Section 3 —outl1~ines the pr'ocess'followed for the element and
subcategory evaluations and dittes ddculents 'reviewed

o Section 4 —summarizes, the 'firidings'y element and ident'ifies the
negative findings that must be reholved

o Section 5 -- hiqhlliglhts the 'correCtive actions required
for'esollutionof the negative findings cited in Sectio'n 4 and deletes

them to each element and to ea'c',h Ola'nt'site

o Section 6 —identifies causes of the negative findings

o Section 7 -- assesses the siqnifi<:ance of the neqative fi,ndinqs

Attachment A -- lists, by element„ each employee concern evaluate'd
in the subcategory. The concern renumber is given alonq with 'noi:at'io~i
of any other subcategory with'hich the concern is shared'n'd

the'lantsites to which it could be applicable. The concern is quoted
as received by TVA, and is characterized by TVA as safety related
(S'R), safety significant (SS), or not safety related (NO).

o Attachment B --'atntains a summary of the element-level
evaluations. Each issue is listed, Iby element number and plant,
along with its corresponding findings and corrective actions. The
reader may trace a, concerh from Attachment A to an issue in
Attache.nt B by using the element number and applicable plant. Tlhe
reader may relate a corrective action descri~ption in Attachment 8 to
causes and significance in Table 3 -by using the CATO numbers whi'ch

27190-R29 ('i2/21/87)
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appears in Attachment 8 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 a employee concern. These are classified
as finding class "E" in Tables 1 and 2 of this report

o Attachment C —lists the references cited in the text

2. SUMMARY OF ISSUES/GENERIC APPLICABILITY

The 13 employee concerns listed in Attachment A for each element and plant
have been examined, and the potential problems they r aised have been
identified as 70 separate issues. Many of .these issues were discussed in more
detail during an NRC investigative interview with one of, the concerned
individuals (Ref. 78). This interview did not alter the more broadly stated
employee concerns or tne issues derived from them. Evaluation of these issues

. is presented in 15 element evaluations.

A11 concerns listed were evaluated for each of the four plants except Concern
IN-85-110-001 (element 205. 1), which was judged to be unique to WBN. The
evaluation of this concern showed that design calculations for most WBN

engineered pipe supports from EDS Nuclear, Inc. (EOS) had been destroyed.
These were calculations specific to WBN. TVA has committed to recreate all
destroyed or missing calculations. Issues from elements 205.2, 205.3, and
213.1 were evaluated in separate element evaluations for SgN. The issues from
these three elements were all addressed in Element Evaluation 205. 1 for WBN,

BFN, and BLN. Elements 205.4 and 243.0 issues were assessed in separate
evaluations for each of the four plants.

The issues summarized below deal with perceived deficiencies in the
preparation, updating, and records management of design calculations. More
specifically, elements 205. 1, 205.2, and 205.3 deal .with problems in design
calculations, in that some have never been prepared, some are inadequate in
scope and quality, some are not stored as quality records, and some are not
easily retrievable. The issues in element 205.4 pertain to verification and
documentation of quality-related design computer codes. Elements 213.1 and
243.0 deal with the status of ac and dc electrical load calculations not being
kept current as changes occur, and with,diesel generator loading and margin
records not being adequately maintained. These elements were combined in this
report to facilitate review because the identified concerns are closely
related.

kuM ~

27190-R29 (12/21/87)
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All of the issues evaluated under thiS subcategory, except as noted in the
preceding paragraph„apply to all four plan'ts. These issues, groupied hy
element, are suranarized below:

o Element 205.~1Calculation Prebaration and Updatin - Thc.re are
problems in des»gn caTcu at»one, in that some are never prepared and
some are inadequate in scope and quality.

In this report, scope as related to a calculation has been
inteirpreted to mean that a calCulation does address the essential
parameters required by the CalCul'ationS. ,Also in this report
quality .refers to compliancd with Dr'ochdure0 as well as to

pro'per'reatmentof design criteria, assumptions and input data, cOrrect
methodology ancl aiopr oach, and 1 easonablenesS of r'esults. '

El,ement 205.2, Calculation Control and Interface Requirekents-
There »s inadecuate contro and »nter ace coord»nat»on o de iI s qn
calculations. There ar'e no prlcedu&es~ to maintain calculat ions
current.

Element. 205.3, Calculation Records Retention - Oesign calculatioris I
are not stored as qua.lity records, and TVA management is 'not a'ware
of'he requirements of ANSI N45.2.9 for retention of'esign
calculations as permianent plant quality records.

Element 205.4~ Veirification/Oocumentation of Quality Related Oesiiqn
Computer .odes - ihe »ssue »'nt»'ed »n 'th»s e ement re ers to
programmatic deficiencies in the control of computer programs 'used
in the design orocess. In addition,to computer program
verification, the issue was 'conse'rvatively interpreted tci ihcludd
other types of documentation associated with the control of compute~
program usage in engineering.

Element 2'13.~1 Inadequate Mana ement Contr' andI Status Li ti~n,of, I
R, aiH m. ETectr»cja. pads, nc u»n»ese enerator arqins - Ti»e
ac aind dc electricaT loads aind margins are not kept current as
changes, occur. Also, electr'ical calculations for loads are
inadequately pr'epared and controlled.

Element, 243.0~ Inadequate Oieskl,Generator Mar ins - Oiesel
generator loadiIng and margin recordS aire not properly. maintained
resultinq in inadiequate capacity.'ecause of inadequate ca6acitp,
diesel- generators were added but liCensing document~+ were not
updated,'.

Each issue evaluaited within -thie element evaluations is stated fully in
Attachment 8, iwhich also lists correspondinig f;indings and corrective act'ions
discussed .in Sections 4 and 5 of this report.

2719O-R29 ( 12/21/87)
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3. EVALUATION,PROCESS

This subcategory report is based on the information contained in the
applicable element evaluations prepared to address the specific employee
concerns related to the issues broadly defined in Section 2.

The element and subcategory evaluation processes are discussed below. The
references cited are listed, in Attachment C.

3.1 Element Evaluation Process

The steps'listed below were followed to evaluate issues for the element
evaluati ons.

a. Defined issues for each element from the employee concerns.
Attachment A of this report lists the emoloyee concerns addressed
herein.

b. For elements 205. 1, 205.2, 205.3, and 213.1, reviewed requlatory
requirements (Refs. 2, 4, and 5), industry, standards (Refs. 10 and
ll), and TYA criteria documents (Refs. 19 throuqh. 22, 32, 33, 34,
36, and 38) related to the issues to determine requirements for the
development and control of design calculations.

c ~

d.

e.

For element 205.4, reviewed regulatory requirements (Ref. 2) and
industry standards (Refs. 9, ll, 12, and 18) related to the
verification and documentation of quality-related design computer
proqrams.

For element 243.0, reviewed regulatory requirements (Refs. 1 throuqh
8), industry standards and specifications (Refs. 13 through 17, 66
and 67), and TVA criteria documents (Refs. 19 and 32) related to
establishing required load margins (capacity) for diesel generators.

For elements 205.1, 205.2, 205.3, and 213.1, reviewed Engineerinq
Oepartment and project procedures (Ref s. 24 through 31) 'that
implement design calculation. policies; in particular, orocedures
that relate to the development, control, review, revision,
coordination, storage, and retention of calculations.

27190-R29 (12/21/87)
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Reviewed the Essential Calculation, Programs (Refs. 23, and 103
through 123), the Oesign 'Basis Programs (Refs~ 23, 129~, and 132) and
the Oesigin l)aseline and Verification Programs'(Refs. 23, 28, and
130) to cletermine if t,hese programs will adlequately address these
issues ~

go

h.

k.

n.

For element 205.4, reviewed TVA procedures and practices fOr
imp'lement;ing the requirements for verification and documentation of
qua'1 i ty-r el ated design computer programs (Ref s. 26, 35, and 37)

Reviewed applicable design documents to develop design understanding
and to verify implementation status.

Reviewed applicable FSAR (Ref. 19) and Nuclear Performance 'Plans
(NPPs') (FIef. 23) to understand scope and basis of NRC review,: to
determine regulatory compliance, and to identify any open issues or
TVA commitments related to design cialculations.

For element 243.0, reviewed applicable FSAR (Ref. 19) and NPPs

(Ref. 23) to understand scope and basis of NRC review,, to determine
regulatory compliance, and to identify any open issues or TVA

comnitments related tci diesel generator margins.

For all elements„ reviewed other documents applicable to the issues
and determined to be needed for the evaluation, such as
correspondence (FIefs. 76 through 134) ~ transcripts of investigative
interviews (Ref. 78), audit resu'its, prior 'independent, verification
reviews, procedures, Nonconforming iCondition Reports (NCRs),
Engineering Change Not,ices (EIJ',Ns), evaluation reports, etc.
(Refs. 40 througt> 62 and 75).

For element 205.4, investigated the implementation of .the FlroI:ed'urds
and pract:ices identified in "g" by reVieWing the computer pro)ram
documentation system, examples of computer program verification

'ecords(Ref s. 68 through 71), and rel, ated documentation (Ref s. 63~
64, 65, 1I01, 124„and 125).

For element 205.4, int;erviewed cognizant TVA personnel (Ref. 137), ~

and reviewed evidence from previous'nvestigations (Refs. 50,'1',
52, 97, and 125) and-nonconformance'eports (Refs. 53,, 54, 55 and
102) to clevelop an undlerstanding of iclentified problems.

Evaluatecl TVA's committed corrective actions.

Using the results of the element evaluat;ion process, the issuies were ~evaluated
for the elements and the f indingis and corrective actions were documented.
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3.2 Subcate or Evaluation Process:

Subsequent .to the element evaluation process, the steps listed below were
followed for preparing this subcategory report.

a. Tabulated the concerns addr'essed by this subcategory report in
Attachment A.

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

c. Prepared Tables 1, 2, and 3 of this subcategory report to permit
comparison and identification of common and unique issues, findings,
and corrective actions among the four plants.

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

e. On the basis of ECSP guidelines, analyzed the collective
significance and the causes of the findings from the element
evaluations.

f. Evaluated corrective actions to determine if additional actions are
required as a result of the causes found in step "e" of this section.

g. Provided additional judqment and information that may not have been
apparent at tne element evaluation level.

4. F I NO IN GS

Past audit reviews by orqanizations both internal and external to TVA have
shown that calculations supporting the design basis for TVA's nuclear power
plants have not always been adequately documented. These reviews include
documentation for var ious audits (Ref s. 85 though 100 and 125) by TVA'
quality assurance organizations, inspections conducted by the NRC (Refs. 76,
77, and 79), and evaluations performed by the Institute of Nuclear Power
Operations (INPO).(Refs. 40 through 43). From these reviews, problems were
identified regarding calculations needed to support approved designs.
Calculations were identified in these reviews as beinq missing, incomplete, or
not updated. Assessment of the condition by TYA management concluded that a
review of desiqn calculations should be conducted by all four technical
branches in ONE.
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To address these findings„ONE initiated caliculation review efforts'to'esolve
not only these previous audit findings abut also their generic implications.
Each enqineering discipline wit,hin ONE is performing a review to assess the
ext'ent of this condition and adequacy of its calculations.

The findings from each of the 15 element evaluations for this subcategory are
'ontainedin Attachment B,. The findings are 1 isted by element number and by

plant. The findings and discussion of the evaluations for each element apply ~

to all four plant's (unless otherwise noted) and are summarited iri the i

following subsections.

4.1 Element 205.1 - Calculation Pre aration and U datin All Plants

Element 205.'1 issues "c," "d," and "e" for WBN,, B'FN, and BLN are addressed as
issues "a," "b," and "c," respectivelyI, ih Element Evaluation 205.2 for 9QN<

Element 205.1 issues "f" and "g" for WBN, BFN, and BLN are addressed as issues
"a" and "b," respectively„ in Element Evaluation 205.3 for SQN. Element 205. 1

issues "h" and "i" for WBt4, BFN, and BLN are addressed as issues "a'" and "b»"
respectively, in Element Evaluation 213. 1 for SQN.

The reports and documents reviewed identified deficiencies in the scope af
some design calculations. The Giibert/Commonwealth (Ref. 62) and NPC

(Ref. 76) reviews of Sequoyah plant modifications made to the auxiliary
feedwater system since operating 'license cited TVA failure to systematically
address pipe support thermal loads for field t'outed pipe and failure to
consider torsional shear stress effects on weld design for cable tray
suoports. The Sargent I3 Lundy reports for SQN,, BFN, and 'ABN indicated
deficiencies in the. scope of some electrical calculations reviewed inc'iud'ing
those for cable ampacity, containment electrical penetrations (Ref. i59i), i

auxiliary power system, and the diesel regenerator load study (Refs. 60 and
61). The Bellefonte Electrical Evaluation Report (Ref,. 48) indicated
deficiencies in,the scope and .qua'lity of some electrical calculations reviewed
including those for the auxili'ary power system and the diesel generator 1'oad
'study. Also, the evaluation team confirmed that some calculations were
deficient in scope in reviews for SQN element evaluations 215.2, 215.6~ and
220.3.

Deficiencies related to the quality of design calculations (clear statement of
purpose, listing of assumptions and indication of .unverified assumptions,
reasonableness of apiproach and results„ etc.) were documented "in both the
Gilbert/Conmonwea1lth and Sargent It .Lundy reports. Examples include the steam i

generator access platform design, cable tray support, loads, and short circuit
and station battery calculatiohs.

An INPO evaluation (IRef. 'i34) also found that some mechanical calculations
were not revised and updated when the design was modified.
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Some calculations prepared during the early design phase were not treated by
design engineers as permanent plant support documents equally as important as
design input or design output documents. Calculations were performed by
engineers in oersonal job books that were sometimes kept by the oriqinator
rather than the project records. These records were sometimes taken by the
or iginator when transferred to another project. Many of these calculations
wer;e not microfi lmed.

The documents reviewed support the validity regardinq the deficiencies in
scope and quality of some design calculations. The majority of reviewed
calculations, however, were found to be adequately prepared.

Oue Co the deficiencies identified prior.to the ECTG evaluations, TVA ONE has
established a program to identify, revise or create, and update thoM
calculations required by each discipline to support safety systems for safe
shutdown (essential calculations) and others needed to supoort plant
reliability and avai 1 abi 1 ity (desirable calculations).

4.2 Element 205.2 - Calculation Control and Interface Requirements
ants

Element 205.2 issue "a" for SON is addressed as issue "c" in Element
Evaluation 205.1 for WBN, BFN, and BLN-. Element 205.2 issue "b" for SgN is
addressed as issue "d" in Element Evaluation 205. 1 for MBN, BFN, and BLN.
Element 205.2 issue "c" for SgN is addressed as issue "e" in Element
Evaluation 205. 1 for MBN, BFN, and BLN.

Several element evaluations prepared by the evaluation team found that there
was a lack of adequate coordination between branches and projects. The issues
raised by the concerns regarding the adequacy of interface coordination,
uo-to-date status, and control of calculations have been identified and
confirmed in TVA internal audits and investigations (Refs. 47, 48, 50, 51,
52, 56, 57, and 58), as well as in independent examinations by other reviewers
(Refs. 40 through 43, and 59 through 62). Therefore', the issue is valid.

There were and are procedures (EN OES EP 3.03, OEP 07, and NEP 3. 1) to control
and maintain calculations current; therefore, the issue that there are no
procedures to maintain calculations current, is not valid.

4.3 'Element 205.3 - Calculation Records Retention All Plants

Element 205.3 issue "a" for SgN is addressed as issue "f" in Element
Evaluation 205.-1 for MBN, BFN, and BLN. Element 205.3 .issue "b" for SgN is
addressed as issue "g" in Element. Evaluation 205. 1 for WBN, BFN, and BLN.
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The reports and Idocuments (Refs. 40 through 62) reviewed by the evaluation
team substantiiate the fact that some deSigti calr;ulation~, in,particu1lar those
that were prepared in the early. 1970s, are not currently available or
retrievable and, therefore„do not provide suoport for the design IbaSesI. IThe
reports do not necessarily support the allegation, however, that some
calculations were never. preoared.

Not until the early 1970s were regulatory and industry guidelines for
preparing and documenting design calculations developed and issued. The TVA
organizations which were involved in the design and Construction qf nuclear
power plants folloWed industry practice of the period regarding the
development of calrulat1ions to support desigri decisions. While calculatiqns
were performed as the basis f'r or in support, of design output documents,,they
were p'erformed informally-in comparison 'with -today's standards. lhis does
not, however, eliminate the preSent ii'equirIemqnt tq have essential calculations
retrieveab'le-in order to demonstrate~ justi~fication of the design of safety
systems.

t
Before the early 1970s, TVA had no.formal, requirements for calculation
preparation and storage. Therefore, although calculations were prepared,
there was no "quality records" storage program. A large number of
calculations that TVA or its outside consultants may have produced were not
formally documented and are not retrievab'le or avai lab1le For review.
Calculations were performed by engineers in personal job books .that were
probably kept by the originator .rather than being filed as project records.
Engineers sometimes took their records,wigh,thg~m wnen transferred to another
project assignment,. Many calculations,fromm,this period appear not to have
been microfi lmed as a part of the permanent plant record system.,

Desiqn calculations prepared afte~ Sept;ember 1976, when the Manaqement and
Engineering l)ata System (MEDS) was init:iated, were qenerally stored as quality
records but are often difficult to r etiie've 'beCause of record indexinq
weaknesses. Complletion of the design c;alculat'ion review program should ense~re
that. essential calculations exist and pre, retrievable to suoport the design
basis for safety-i elated ,systems.

The essential regulations .that affect calculation records retention are
contained in 10 CFR 50„ Appendix B. TVA memo (06/20/72) located~in~ the
BFN OEDC-QPM 3-73,, Rl, (Ref. 136), indIicaiteg tpa$ TVA did not at the time
comply with the requirements of 10 CFRI 5Q, Appendix 8. TVA comnitted to
10 CFR 50,, Appendix 8, on 07/01/72.

In reviewing the issue of TVA management awareness of requirements to retain
de'sign calculations as permanent quality plant records, the evaluation team
found that consistent procedural direction was g",'iven to enqineerinq personnel
for the transfer and storage of final calculations to a rentral records
processing section. Quality Assurance Procedure SQN-QAP-III-1.3,(Ref. 22),,
which was issued in March 1970, was the ear liest such procedure pevieqed, The
Division of Engineering Design procedure„ EP l. 14, "Engineering geqor ps I-
Retention and Storage," issued 09/17/7'4, references sections of ANSI N45.2.9
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(Ref. 10), which had been issued only three months previously on June 6,
1974. This procedure and EP 3.03, "Design Calculations, RO," issued 08/22/74,
clearly call for the storage and retention of final calculations as permanent
quality records. These early procedures and successive ones {OEP-16, NEP 3.2) f
support the conclusion that TVA management has been aware of retention
requirements for design calculations.

Although retention requirements were reflected in department procedures, the
absence of some calculations and difficulties, in retrieving many calculations
point to a problem in implementing an effective auality records program.
Since a similar problem does not appear to have occurred with design output
documents such as drawings, the evaluation team believes that calculation
records retention problems resulted from a lack of clear procedures,
especially a definition of "final" calculations, and a lack of proper.
attention to these issues, rather than from ignorance of ANSI N45.2.9
requirements. Deficiences in quality records ~etention should have been
identified by effective QA audits.

The documents and reports (Refs. 40 throuqh.51, 59 through 62, and 76')
reviewed by the evaluation team substantiate the issue that some design
calculations were not stored as quality records.

4.4 Verification/Oocumentation of Qualit Related Oesi n Computer Codes
E 1ement ants

Formal TVA procedures, such as EN OES EP 3.23 {Ref. 24) and ECB-EP 28.01 {Ref.
35), for the control of verification and documentation of computer software
used in design activities were not in place prior to 1979. As a result,
computer software developed and used prior to the existence of formal
procedures in this area may not have adequate verification and documentation.

There have been numerous TVA documents that indicate there were computer
programs used for safety-related design calculations, but they were not
properly documented or verified. In particular, the ONE Engineering Assurance
(EA) Oecember 1986 audit, Audit 87-06 (Ref.. 97), "... noted that several TVA
reports of conditions adverse to quality {NCRs/SCRs) documenting deficiencies
in the verification of computer codes used in safety-related design activities
have been issued..."

In addition, deficiencies regarding the cable routing program verification
documentation had previously been identified by TVA, and are the subject of
TVA NCR GEN ECB8501, NCR SgN ECB8501, NCR BFN ECB8501, NCR BLN ECB8501, and
NCR WBN ECB8501 (Ref. 54). These NCRs reported that there was no verification
documentation or controlled user documentation available, for the computer
programs used in the cable routing system. This condition was apparently the
result of these computer programs erroneously being classified as "business"
category programs, not subject to quality assurance. program requirements.
Corrective action for these NCRs is in process"'and includes procedure
modifications and the development of required computer program verification
documentation.
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The TVA reports, "Ifuality Assurance Eva'luations'eport - Evaluation of
Computerized Cattle Routing Systems" (Refs. 50, 51, and 52) documents an
evaluation of the plant-specific compute i'zed cable routing system ahd
confirms the lack of adequate documentation of computer p~ogram verification.

The, past TVA practices and procedure< fbr veHif'icdtibn and documentatio'n Of
computer programs used in safety-related design provided a system~that ~

addresses the essential elements of tthe3 gdveknihg 'standards and regulations.
however, the composite set of procedures governing ONE computer activities
lacked sufficient descr',iption of'equirements and elements necessary to
effectively implement the system for computer program verification ahd
documentation. The fol'lowing were noted in evaluating this system: i

o The formal TVA program, EN OES EP 3.23 (Ref. 24), for'omputer
'rogramverif icaticin/documentation was initiated in 1979, after most

design activities were under way. i It'as not apoarent that adedua'te
consideration had been given to iretrofitting this documentation„
Also, it was not apparent that the lack of required computier program
verification documentationiisi isolated to those cases already
documentied in TVA nonconformance reports (Refs. 50 through 55, andi
'I 02) .

o The use of unverified and Andbcdmehte'd OerSonal computer 'software
'orvarious calculations was identified by TVA. It was not appare

that these were isolated caseS dr if tney were widespread occurenc
with siginificant concerns that wou'Id be,applicaole elsewhere.

o TVA has recently ('1984) underqone con'sider able orqanizationali change
with the establishment of the Engineering Computer Methods Branch
(ECB) to centralize Oivisidn bf Hudle'ar'Enoineerinq '(OHE) computer
activities (Ref. 137). Procedure upgirades have also recentl.y
occurred, and additional procedure changes are in process (Ref. 26).

o The documentation of those computer program verifications (Refs. 68,
69, and 71) reviewed by thd eValuation team was in general
conformance with the requirements of the governing procedure.i
However, TVA reports documenti deficiencies regarding the lack of
computer program verification documentation for certain programs
(Refs., 5iO through 55, and 102).

0
2719O-R29 ( 12/21/87)



TVA EMPLOYEE CONCERNS

SPECIAL PROGRAM

REPORT NUMBER: 24600
REVISION NUMBER: 5
Page 15 of 45

Implementation of the system to control user manuals was also reviewed. In
evaluating TVA's control of computer program usage, it was noted that the
accuracy (correctness) of the distribution lists for controlled copies of the
computer program user manuals is questionable, because of the many recent TVA
personnel shifts. A review and updating of these lists is currently in
progress.

Because of the existence of these identified cases of lack of verification
documentation in calculation packages,. elements of the TVA Design Calculation
Verification Program (DCVP) were reviewed to determine whether or not that
program would identify other similar cases of omission - if they existed TVA

has conmitted to the OCVP to establish the identification of those
calculations required to support safety systems used for safe shutdown
(essential calculations) After identification, the essential calculations
are to be located and reviewed; and then generated, updated, or superseded as
necessary to support the design.

Engineering Branch instructions for accomplishing the DCVP were reviewed to
establish whether this program included measures to confirm the existence of
computer software verification for those cases where a computer program was
utilized in generating an essential calculation. The existing instructions do
not include specific measures for confirming this item.

Thus, there were deficiencies in the verification and documentation of
quality-related design computer codes in the past.

4.5 'Inadequate Manaqement Control and Status Listinq of AC and OC Electrical.
Loads Includin Diesel Generator Mar ins - Element 21 . A Plants

Element 213.1 issues "a" and "b" for SON are addressed as issues "h" and "i,"
respectively, in Element Evaluation 205.1 for NBN, BFN, and BLN.

There is a lack of management, control and status listing of ac and dc
electrical loads, including diesel generator loads. This involves inadequate
control of, or preparation of, calculations for loads, as well as shortcomings
in the management and control of load margins, including electrical loads, and
mechanical loads, (heat, BHP, etc.),that translate into electrical loads (all
four plants).

The issues raised by these concerns regarding adequacy of preparation,
management, and control of calculations for electrical loads have been
identified and addressed in several TVA internal audits and investigations
(Refs. 45 through 51 and 57), as well as in external evaluations and review
programs (Refs. 59 through 62). These programs have substantiated the concern
for SgN and that the concern is generic to all TVA plants (Ref. 47).
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4.6 ~inade nate Diesel Generator liar ins - Elenent 243s0

A review of the SQN diese I generator chlciulltidn SQN-E3-002 (Ref.'3)
identified the fol-lowing: .

o The design basis event (OBE)'oading sequences do not always
represent the worst-c,ase diesel loading conditions.

The diesel generator capacity calculation used loading sequence
tables t,hat are different frcim act'ual conditions. The plait
modifications required to reconcile the "as-built" condition with
the analyzed configuration are to be implemented per ECN L6715 prior
to restart.

o Long-term 'loads that may be tripped to keep th'e loading withtin the
diesel generator's steady state'ca'pability have not been
incorporated into operating procedures.,

The adequacy of the diesel generator capacity was determined for
unit 2 operation assumiiig unit 1 is in col~d shutdown; evidence that
the diesel generator capacity 'is adequate for two-unit operatio'n
does not. exist.

The diesel generator loading, has not been',fi'nalized,for WBN. In addit'ion, t: he
evaluation team reviewed calculation WB EPVAR 8608001 (Ref. 74) to determine
the adeauacy of the OG capacity. The calculation contains loading Sequence
tables corresponding to several Oesign Basis Events (OBE). However,, 'thes'e
tables are based on plant configurations (i.'e., physically connected ahd
sequenced loads) that are di;Fferent from the actual "as-built" conditiOn that
existed at the time this calculation was performed. These ana]yzed plant
configurations were considered "unverified assumptions;," and plant
modifications are required to reconcile the "as-built" condition with

t;he'nalyzedconfiguration..No IECNs were identified to implement the changes.

At BFN, diesel geherator (OG) rated capiacity fcir i~equired long-term
steady-state loads is adequate to support unit 2 oper ation; however, the
capability of the 'OGs to start, accelerate, and carry all automatically
sequenced loads has not been demonstrated to be adequate to support operation
of unit 2 with four diesel generators available and units 1 and 3 in cOld
shutdown. To verify diesel generator adequalcy, calculations are being
performed to,include the automatic star'tir|g trainsient analysis and will
indicate load sequencing voltage and frequenlcy responses of the generator.
Similarly, 0G capacity and automatic starting capability have not been
demonstrated to be adequate 1For three-unit oPeHation with eight OGs.
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'As part of its investigation, the evaluation team reviewed several documents
to establish BFN licensing commitments. Specifically, FSAR Section 8.5.2
(Ref. 19) and a draft copy of BFN Oesign Criteria BFN-50-7082 (Ref. 32) were
reviewed and'ound to contain similar statements concerning Safety Guide 9
(Ref. 8). Both documents stated "the diesel capacity shall be within the
limits of Safety Guide 9." The evaluation team interpreted this to mean.BFN
was to comply fully with SG-9. Subsequent conversations with TVA (Ref. 140)
revealed this not to be the case but rather TVA BFN is to meet the intent of
SG-9 and not the allowable voltage and frequency variation requirements.

BLN has yet to demonstrate the adequacy of diesel generator capacity. There
are currently no formal OG load calculations.

Lack of'ocumentation of. the diesel generator loads and margins has been
substantiated by several reports. An internal TVA audit (Ref. 57) found that
there is insufficient design control to ensure that calculations and studies
performed by the Electrical Engineering Branch are updated and revised to
support design changes. In. addition, a Sargent & Lundy (S&L) Report (Ref. 59)
on the SQN electrical calculations program found that most of the calculations
were prepared informally by TVA during the design period and were not
maintained in a manner that would allow easy retrieval over the l.ife of the
plant.

The issue regarding the addition of DGs because of inadequate capacity and
without updating licensing documents has not been substantiated. The OGs were
added at SQN and WBN to increase plant availability «hen one of the four OGs

is taken out of service, not for additional capacity. The problem of
inadequate DG capacity was recognized at BFN, and OGs were added before
operating licenses were issued. Therefore, updating of licensing documents
was not required. No OGs have been added to the BLN design, and, thus, this
issue is not valid for BLN.

4.7 Summar of Subcate or Findin s

A summary of the classified findings is provided in Table 1. Class A and B

findings indicate there is no problem and that corrective action is not
required. Class C, 0, and E findings require corrective actions. The
corrective action class, defined in the Glossary Supplement, is identified in
the table hy the numeral combined with the finding class. For example, the
designation C5 in Table 1 indicates 'that the evaluated issue was found to be
valid (finding Class C) and: that a corrective action involving some type of
analysis is required (corrective action Class 5).
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When more than one corrective action is idlentif.ied in Table 1 for a single
finding (e.g., element 243m0, Finding a), 'Table 2 counts only a single
classification. Table 2 identifies one finding for, each issue evaluated. Of
the 70 issues identifiecl by a c1lassification in Table 1, 20 require no
corrective action. Of the. remaining 50 issues, 37 had corrective actions
initiated before the ECTG evaluation, eight required new cortective actions,
and five requiring new corrective action resulted from peripheral findings
uncovered during the ECTG evaluation.

5. CORRECTIVE ACTIOINS

In the past, problems and confu. ion had developed with respect to TVA's
nuclear engineering activities since both the headquarters nuclear engineering
organization and TItA's nuc'lear plants performed engineering activities. The
lack of a centralized engineering organization and a duplication of
enqineering expert.ise and overlapping of responsibilities contributed to
problems in areas such as design control and configuration control.
Correction, of these problems int:;lude organizational changes, program changes,,
and changes in the evaluation of plant.a~odifications. In addition, an
Engineering Assurance (EA) organization has been established to monitor these
corrective actions and the implementation of new programs and to provide
feedback to management on engineering performance.

TVA has developed a series of nuclear p@rfprmance plans (NPPs) to corrects
programmatic and management deficiencies that have contributed to the
continued poor direction and control of TVA's nuclear activities. Volume 1 of,
the NPP describes the measures that TVA has taken and currently intends to
take to improve the corporate-level management of its nuclear. activities and
to correct the problems that have occurred in this area. Volumes 2, 3, and 4
address Sequoyah, Browns Ferry, and Watts Bar, respectively. There is
currently no NPP for BelleFonte. The three site-specific nuclear performance
plans provide an account oF the actions TVA is taking, or will take, to
improve its nuclear program. These measures, when completely implemented,
should resolve the ident,ified problem areas and prevent their recurrence.

TVA's commitments -to resol.ving past def iciericies in the control of design
calculations are, addressed in the following sections of the corporate and
respective plant, nuclear performance plans.

Corporate Sequoyah
(Vo lum~el I~Volume 2Q

Browns Ferry Watts Bar
(V~olume 3 ~Volume 4)

Organization IRestructuri,ng IV.E.2
Conf iquration Control VI.E.4
Design Calcul ations

II.1.2
II.3.0

III.4.0

I I .'1 „ 2
III.2.0
III.4..0

V I. 1.2
V.7.0

IV.9.0
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TVA has committed in the site-specific NPPs (under "Special Programs" ) for
SON, BFN, and WBN to a design calculation review program. Although BLN does
not have an NPP, BLN has committed to this program in its corrective action
plan. The calculation reviews have the corwen objectives of identifying
essential calculations, verifying the existence of essential calculations,
ensuring the technical adequacy of essential calculations, and ensuring that
essential calculations are current. "Essential calculations" are defined as
calculations for safety-related plant features. As calculations are reviewed
for technical adequacy, significant deficiencies will be identified and
tracked with a Condition Adverse to guality Report. This process includes the
identification of appropriate corrective actions.

P~ogram integration will be achieved through a comprehensive calculation
status tracking control log. This system is titled the Calculation Cross
Reference Information System (CCRIS). It is intended to track calculations
supporting engineering changes and interactions between calculations and
modifications. Features of the Calculation Cross Reference Information System

'nclude integration of the calculations from the four ONE technical branches,
identification of analyses required to support design changes, and
identification of interface links between calculations.

The calculation review program commits each engineering branch within ONE to
reviewing its calculations. Essential electrical calculations which exist
will be reviewed to ensure technical adequacy and consistency with the plant
design. The essential mechanical, nuclear, and civi 1 calculations which exist
will be reviewed to ensure technical adequacy and consistency with the plant
design by selecting a sample. When a defect is found in a sample, an
evaluation will be made to determine if the sample needs to be expanded to
100 percent coverage in that area. When calculations are found to be missing,
procedures require a documented evaluation to be performed to define which of
the missing calculations must be regenerated.

Soecifically, the design calculation reviews for each of the disciplines are
as follows:

o Electrical

The electrical calculations program defines the essential minimum
set of electrical calculations required to support the design bases
of a standardized nuclear plant, and documents it in policy
memorandum PM 86-02 (Ref. 117). Further, engineering procedures
have been issued which control calculation preparation and which
should ensure adequate maintenance of the calculations to reflect
ongoing design changes. Finally, the program includes procedures to
revise applicable calculations to reflect the "as-constructed"
configuration of the plant. As a basis for the program, ONE

reviewed the minimum set of electrical'alqulations required and
confirmed this with information received from other
architect/engineers and utilities (Ref'.:23).
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In additiori, TVA contr acted w'ith Sargent and Lundy (S&L) engineers
to perform an independent ass'essment .'of the electrical

calculat'ion'rogram.

1hi s assessment inc'ludled' 'reVieW of thoSe calculatiiohs
deemed by TVA to be required prior'to restart or fuel load, t: he
rationale and methodology for identif'ying those calculations) a
review of FSAIR commitments„and a sample review of selected
electrical ca'1cul at;ion documents.

The long-term objective of the electrical calcu'Iation prog'ram is to
correct the root cause of the conditions adverse to quality by
development: oF a program that ensures control of the correctness

a'nd'ompletionof elect:rical calculations. Other objectives o$ thi s
program are ('1) to develop software p'rograms 'and an electrical data
base for all future calculations to e'stablish consistency between
nuclear projects, (2) to ensulre that all future work is incorporated
into the design change process, and (3) to be more responsive and
timely in t,he performance of electrical calculations.

To accomplish the objectives of '(1), 'TVA has purchased a calculation
program from Sargent and Lundy (Refs. 82 and 83) that, includes
electrical procedures, standardS, guides and,practices, computer
softwar'e that has been CI!A approVed for nuclear applicationS, 'and a'

employee training program on !procedures and how to perform»
calcu'Iations. The program for ('2),'is,'being developed and is
currently being evaluated to determin'e how (3) i,s to be accomplished.

In addition, the long-term program~ wi,ll also complete the 'electli.ic'al
'alculationsthat were not requi',red for unit restart.

o Mechanical

The purpose os the mechanical calculation review effort isi to have~
in place a complete set of technicall!y adequate essential mechanical ~

calcu'lations. The ultimate intent'is'o maintain this complete'set
of ca'Iculations throughout the operating life of the plants. ~

The Mechanical Engineering Branch (MEB) technical- ~esponsibilities
include, among others, mechanical ciesign of the following types of
systems:

Heat cyc'le

Heat rejection

Raw water

Oiesel generator
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Heating, ventilation, and air conditioning (HVAC)

Fire protection

Also, it is noted that branch functional areas where deficiencies
are found during the technical adequacy sampling review will have
their sample size 'increased.

The calculations reviewed will be classified as being "acceptable,"
"acceptable with minor deficiencies," or "unacceptable." Each
calculation classified as "acceptable with minor deficiencies" or as
"unacceptable" will have an. significant condition report (SCR) or a
problem identification report (PIR) as appropriate, written to
correct the deficiency.

The MEB post-restart calculation effort activity will include
following existing procedures to maintain controlling mechanical
calculations up-to-date and instituting training in use of
procedures for new MEB employees. These are intended to be ongoing
activities.

u Nuclear

The Nuclear; Engineering Branch (NEB) response to the calculation
issue encompassed the overall goals of ONE to establish the list of
essential calculations, ensure that these essential calculations
exist, ensure that they are up-to-date, and ensure that they are
technically adequate.

NEB calculations reviewed as part of this program are reviewed for
technical adequacy and to ascertain whether they reflect the latest
plant confiquration. Each of these reviews will be documented and
performed in accordance with governing procedures.

flEB technical responsibilities include:

Safety evaluations of safety-related systems

Containment pressure and temperature analyses

Thermal-hydraulic analyses

Materials studies

Radiological-related HVAC systems

Radwaste systems

Radiation calculations
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The NEB calculation review program will assess essential
ca'Iculations in each of these. specific areas. The samp'ling process
will be directed accordingly. Additionally, branch functional areas
where defici'enciies are found during the technical adequacy sampling

'eviewwil'1 have t'heir .ample size increased,. The long-term goal of
the NEB calculation program is to establish and maintain t',hid
complete set of calculate..ions throughout the operating life of the
plants.

o Ciivi 1

The Civil I.:ngineering Branch (CIEB) .has instituted a progrAm bo
address design calculations on a generic-basis for the civil
discipline,. The goals of the program are:

Compi'lation of a, master calculations lists

Categorization of. calcu1iations as essential or desirable

Identification of essentia'1 calcul ations

Verification of existence of essential calculations

Ret rievabi ll it y/regenerat ion of missing essent i al calculations

Technical review of essential calculations

Estab'lishment of'ffective calculations maintenance process

The civil discipline has determined that corrective actions are
needed in three major areas of its'alculations program. These
areas are the verification of'etrievability> regeneration of
essential calcu1lations, and verification of. technical adequacy.

The following areas of civil discipliine responsibility will
specifical'ly be reviewed:

Piping analysis and supports

Cable tray supports

HVAC and conduit supports

Small bore piping
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Miscellaneous steel

Pl atforms

Geology and .geotechnical

Additionally, it is noted that branch functional areas where
deficiencies are found during the technical adequacy sampling review
will have their sample size increased.

The design calculations review efforts are being reviewed by EA to provide a
technical and programmatic assessment. This second review should ensure that
necessary actions are identified, tracked, resolved, and implemented as
required by the procedures, and that the conclusions drawn and corrective
actions taken are acceptable. This quality overview will provide feedback to
management on engineering performance.

Control of design analysis and verification analysis processes to comply with
regulatory requirements is described in 10 CFR 50, Appendix B, Criterion III,
"Design Control." ANSI N45.2 and ANSI N45.2. 11 amplify these reauir ements and
are committed to by TVA.

These controlling requirements are reiterated in TVA-specific documents such
as the Final Safety Analysis Report (FSAR) (Ref. 19), TVA Topical Report
TVA-TR75-lA (Ref. 20), the Sequoyah guality Assurance Manual (Ref. 22), and
the TVA Nuclear guality Assurance. Manual (Ref. 21).

Revised and improved Nuclear Enqineerinq Procedures (NEPs) were issued in
mid-1986 (Ref. 84) to qovern the reorqanized Division of Nuclear Engineering
design enqineer inq activities. These HEPs describe the verification, review,
issuance, and revision process of TVA,design or vendor calculations. These
procedures include tracking unverified assumptions, nntifyinq users when
previously unverified assumptions have been verified', processing calculation
revisions in the same manner as the oriqinal, and evaluatina calculations for
inconsistencies, errors, omissions, etc.

The HEPs also specify that a review be done to ensure such thinqs as proper
application of design input; incorporation of feedback data; compatibility of
system, structure, and component interfaces; technical adequacy; quality;
economy; and conformance with general project concepts. Both the preparer and
the checker are, and have been, required to sign off the record copy of a

calculation.

NEP-3. 1 (Ref. 26) provides quidance as to the siqnificance of
signature/initials in the signature blocks of the calculation cover sheet.
The checker's responsibility is to check the calculation for accuracy. For a

safety-related calculation, a design verifier (independent reviewer) must also
review the calculation.
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The following requirements must be addressed by the preparer/verifier of
calculations:

o Oesign inputs, including information such as loads, temperatures,
and riressures originated withinl ONE br suppl.ied by vendors, and
codes, standards, and requlaltorty keq6iHemhnt's will be correc'tlap
selected and current, referenced, and app'lied.

o Assumptions will be based on sound engineering principles~ and willi
be adequately identified and documented; inputs/assumptions ~that ~

require subsequent confirmation willi be identified.

o Applicable construct'ion and operating experiences will be'onside'red.

o Appropriate calculation methods will be used.

o Output will be verified to be reasonable compared with input's.'

Adequate system performances', safety'arqins, etc., will be
considered.

In addition, the design verifier ensures that the calculation has been desiqn
verified. As .;tated in NEP 5.2 (Ref. 26), .acceptable methods of design
verification 'include., but are not limited to, the followinq:

o Design Review - Critical reviews to provide assurance that design~
documents, such as drawinqs,'alcula'tions, analyses, or
specifications, are correct and sati,'sfactory.

0
Alternate Ca'Iculations - A second, valid approach to calcu~lations,~
>ncHiWing szmpl7R&e methods,, done by a person(s) other thanI the bne
who performed the oriqinal calculations in order to verify the
correctness of the original cal'culations. The alternate
calculations are added to the original calculations and
cross-referenced for record purposes~.

o Qualification Tests - Tests whichidemonst~ate that structures,
systems, or components will furiction as necessary, to meet design
requirements,; they include oerflormanee 'tests', seismic tests, and
tests of prototype units which qualify a line or type of equipment.
They may consist of a comolete 'funct'ional'e'st or a test to confirm
a specific, desiqn feature.

In addition to thee NEPs, site-specific rdquirements such as the project
'rganization,interfaces, and variances from the NEPs are identifieid,

approved, and controlled in the site-sgedific 'enqineer'ing project

manual.'7190-R29
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Both past and current TVA engineering procedures require review of
calculations that may be affected by or that support changes in design output
documents. The fact that TVA failed to update and revise calculations (i.e.,
OG load margins) to support design changes indicates that some procedures were
not followed, possibly due to personnel not being fully trained in the
established procedures.

Past procedures (EN OES EP 3.23 and ECB-EP 28.01) governing ONE computer
activities lacked sufficient descriptions of requirements and elements
necessary to effectively implement the system for computer program
verification and documentation. Also, formal TVA procedures for the control
of verification and documentation of computer programs used in design
activities were not in place before 1979. A new procedure (NEP, 3.8) for the
control of ONE computer activities has been issued, which is intended to
correct these deficiencies.

Section IV of TVA's revised Corporate Nuclear Performance Plan (CHPP)
(Ref. 23) sets forth the new TVA nuclear power organization that should
correct deficiencies in corporate support activities. Consistent with the
restructuring of TVA's corporate nuclear organization to provide for effective
management of its nuclear activities, the site organization has also been
restructured as stated in the site-specific NPPs (Section II for SgN, BFN and
Section VI for MBN). The orqanizational changes are intended to accomplish a
strengthening of corporate support and .site line activities and achieve
consistency between corporate and site functions. In addition, these chanoes
should provide a clear focus for the ONE and help develop clear lines of
responsibility and accountabi 1 ity.

With respect to monitorinq of compliance with orocedures that are developed as
part of a corrective action plan, ii should be noted that the Engineering
Assurance (EA) organization was established as an intear al part of the Oivision
of Huclear Engineering in early 1986 (see the revised Corporate Nuclear
Performance Plan (CNPP), .Revision 4, March 1987, Section IV.E.2.d.). In
matters relating to implementation of the Nuclear guality 'Assurance Program,
the Manager of Engineering Assur ance reports directly to the Oirector of
Nuclea~ guality Assurance. This new organizational structure focuses
management attention on development of adequate orocedures and on training
personnel in the use of the procedures. The CNPP charges EA with the
responsibility of providinq training for ONE employees in the use of quality-
related Nuclear Engineering Procedures. In addition, the independent EA
overview authority (audit function) should be sufficient to effectively detect
noncompliance with engineering procedures, and to better assure compliance
through feedback to management on engineering performance.
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The substanti,ated issues indicate theI nkedI fdr inc~reased and continued
management attention to the engineerinq design processes and for increased
Division of'uclear Engineering (DNE) involvement in plant modifications.
Engineering Assurance (EA) auditing wi 1'I provide soms! assurance ofI clmplidnck
with varioLis practices by providing feedback 'to management on engineering
performance. Monitoring of the enoineeiinq oroducts on a day-to-day basiS iS
the responsibility of engineering lihe AanfageIment. The latest DNE prochdulres
are augmented by site-specific procedures that, when properly followed,
provide a means to mitigate many of the engineering design process problems of
the past. Management attention shoul'd <hlsb b'e dir'ected to provide adequate
staffing to allow careful review and checking of the engineering work and the
design documents as tlhey evolve. .The'rgahiztation'al'changes that haVe .been
made, especially to strengthen the Branch Chi~efs'echnical

review'esponsibilitiesand the. Quality Assurance and EA organization, provide a
reasonable means to monitor the engin'eel'ing des'ign process and adher0ncie to
procedures.

In general, TVA senior management has identified the need for strengtheningits Enginee|ritig orcianization in reSpo'nsd. tb t'he're'qui'rements of nuclear plant
design. The Engineering organization is responsible for the content and
quality of the design documents and for ensuring that they- conform-to sound
engineerinq principles, licensing commitments, and Quality Assurance program
requirements. This need for strengthening is based, in part, on deficiencies
in design process effectiveness. Thi's need is also partially b'ased dn bas~t
implementation of the TVA Quality Assurance proqr am. Thus, the ne'ed'foie
strenqthening the E ng ineerinq orqani zati onl, ass indicated by the NP~Ps,~ i S

accomplished primarily through- additibndl training of the DNE oersbnhel to th»
requirements of that proqram and tO basic rhanaqament or incioles. ONE Nuclear
Engineering Procedure NEP-5.2 and policy memo Pf1 87-35, "(DNE)-
Project/Branch Responsibil1ities," dated Jahua'ry'23> 1'987 tRIMS
801 870123 002], clearly delineate the responsibility, authority, 'and
accountability of the Project Engineers anil Branch Chiefs. The Project
Engineer is, responsib'le for'ork scope, budget, and schedule, and for ensuring
that project work is executed according to plan and in conformance with the
technical direction of the Branch Chiefs and the requirements of the corporate
QA program. 1he Branch Chiefs -are responsible for staffing levels and
qualifications of technica1l.personneli on the prdjerts, and for the tdchhical
adequacy of the engineering design. The Branch Chiefs are the final 'teChn'ical
authority within ONE, and f>ave the authority to stop work that doeS not~
conform,to established requirements. Inl the past, Branch Chiefs'uthoritp or
resources to fully administer technical'revie'ws'wad 1'imited. Under the
restructured organization, the Branch Chlief providi s engineers and technic~al
direction f'r the project Engineer; the Brknch Chief 'also assesses the need
for technical reviews,, develops a document review and approval matriX, and
schedules reviews as required. These'r'ogham's have been started but 'hai're

hot'eenfully implemented.

271 9D-R29 (12/21/87)
Cl



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 24600
REVISION NUMBER: 5
Page 27 of 45

The EA organization adds another dimension to ONE's design review process by
performinq in-depth technical audits using qualified engineering expertise and
having the authority to stop work that does not conform to established
requirements. The manager of EA reports to the director of ONE on all matters
other than gA. At present, EA is actively reviewing, the output of ONP's major
technical programs. In reviewing EA's audits of the OBVP at SgN, the
evaluation team finds that the methodology and performance appear to have been
effective in identifying problems and implementinq corrective actions.

Table 2 identifies 50 findiiigs that require corrective action. Since some of
the corrective actions apply to more than a single plant, only 18 different
corrective actions are required to remedy the 50 negative findings. The
detailed corrective action descriptions are contained in Attachment B. A
con'densation of this information by element, with the applicable plant
identified in parentheses, follows:

o Element 205.1, Calculation Preparation and Updatin (All Plants)-
ement . issues c, d, and e or B N, LN, and W N are

issues "a," "b," and "c," respectively, in Element 205.2 for SgN.
Element 205. 1 issues "f" and "g" for BFN, BLN, and WBN are issues
"a" and '"b," respectively, in Element 205.3 for SgN. Element 205.1
issues "h" and "i" for BFN, BLN, and WBN are issues "a" and

"b,"'espectively,in Element 213.1 for SgN.

The TVA Essential Calculation Program (ECP) takes an initial step in
correcting past deficiencies. Calculations are being reviewed for
unverified assumptions, reasonable method/approach, etc., and are
monitored in calculation logs in accordance with engineering
procedures. Each engineering discipline is to provide a detailed
schedule for the post-restart, long-term completion of the ECP.

In addition, WBN and BLN essential electrical calculations will be
prepared prior to fuel load using the lonq-term electrical
calculation program developed by S8L; S(}N and BFN essential
calculations will be prepared using existing TVA methods. After
restart, SgN and BFN essential calculations will be evaluated under
the S&L program'nd will be revised or superseded as required.

o Element 205.2 Calculation Control and Interface Requirements All
Plants - ement . issue a or is issue c in ement
20 . for BFN, BLN, and WBN. Element 205.2 issue "b" for SgN is
issue "d" in Element 205. 1 for BFN, BLN, and WBN. Element 205.2
issue "c" for SON is issue "e" in Element 205. 1 for BFN, BLN, and
WBN.
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All enciineering disciplines are to implement the Essent441
'alculation.Pr{)gram(ECP). The ECP addresses deSiqn call!ul'ati'on". o'

plant systems and features that are important to nuclear safety.
The program objective is to idhntlif'9 e'ssential calculatidns',

v'erify'heirexistence and retrievability, assure their technical adequacy,
and assure they are ma'intained" currAnt with the plant design

(all'll

ants) .

o E'lement 205.3, Calculation Record Retention (All Plants) - Elgmeht
Y(K3 issue ~a" for SQN is ss e "f" in,lement .0 .1 foW BFN, BLN,
and IWBNI. Element 205.2 issue "'b" fOr SQN is issue "g" iA E'lerr'~en):
205.1 f'r BFN, BLN, and

MBN.'he

current Essential Calculat'ion Proqram (FCP) has focused
management attention on the need to comply with impiroVed'en)in'eer'in)
practices in preparation of calculations and to enforce requirements
for the retention, storage, ~and retrieval of calculation<.

NEP-3.1, Section 4.1.7„required all calculations be issued'nI
accordance with NI=P-1.3, "Records Control," which addresses~ stor Age,retrievability, and retentidn 6f calculations. All

calculations'ssued

as part of the ECP are to be issued as QA recor'ds in
accordance with NI=P-1.3. CklculatiOns generated prior td 1978 (When
RIMS was 'initiated) are required 'to'be entered into RIMS as they are
entered into the Calcu'latiok Ckoss Reference Information~Syste'm ~

(CCRIS) as part of the CCIRIS input procedure..

As -outlined in NEP-1.2„ personnel involved in design calculati'onS
have been or will be trained. ~Th~is will include training in
NEPs 3.1 and 1.3 For those preparing calculations,. For those
involved in the retention, storage, and retrieval of calc'ulati'on~,
training will.be provided in Branch, Project, or RIMS prOcedur~es

'as'ppropriate.

Lower-tier procedures vri ll be written to supplement the NEPs that
control calcul'ation records (SQN, BFN, BLN)., These procedures will
be a site-specific engineering project administrative instruction
that will address the following topics in more detail.

Collection, ~Filing, and storage requirements for codplkted 6r
'pprovedc:alcul ati,ons

Schedule requirements for the r'outine microfilming of approved
-calculations

Definition o)F a fiinal calculation
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o Element 205.4 Verification/Oocumentation of gualit -Related Design
omputer odes ants - Unts ., many o the proqrams used

to generate essgn ca cu ations within ONE were listed in the FSAR,
including a sample oroblem with the results of hand calculations
showing how the program was being used- to generate design output.
At that time, many pr:ograms used by ONE were recognized in the
"public domain," and the NRC recognized "public domain" as an
acceptable verification mechanism. Personal comouter (PC) programs
were nonexistent, and calculations produced by calculators were
checked as part of the design calculation checking process
(Ref. 135).

ECB is responsible for and has provided a plan for the evaluation of
all ONE quality-related computer software (Ref. 125). A survey
(Ref. 124) of all ONE organizations is under way to provide
information on computer software used to generate or handle design
output. When the survey is completed,, each computer software wil'1
be evaluated to determine level of usage, documentation, and
verification. Appropriate corrective action will be initiated for
any problems identified in accordance with established procedures.
PC software will be evaluated, along with all other computer
software that are reviewed for adherence to gA program requirements
(all plants).

The recent release of NEP-3.8 (Ref. 26), in February 1987, addresses
past deficiencies in the verification and documentation of
quality-related computer software. This NEP covers the development,
documentation, qualification (verification and validation), and
control of comouter software systems suitable for use to ( a) qualify
a safety-related design, (b) generate output to be used as input to
a safety-related design, and (c) handle desiqn outout or desiqn
control information used as a basis for safety-related activities.

ECB is responsible for controlling and'aintaininq software system
documentation and for helping branches, projects, and staffs train
personnel in the use of computer software systems.

o Element 213. 1, Inadequate Mana ement Control and Status Listing of
AC 8 OC Electrical Loads Includina Oiesel Generator Marqins All
Plants - Element 213. 1 issues, "a" and "b" for SON are issues "h"
and i," respectively, in Element 205. 1 for BFN, BLN, and WBN.

The completion of the minimum required set of electrical
calculations required to support design prior to restart (SgN, BFN),
completion of the long-term calculation program, and adherence to
the new procedures should correct the problems and prevent
recurrence in the future.
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Element 243.O~Inadequate Oiese1. Gener ator Narc ins Al 1 Plants
The corrective act.ions inc ude performing a thorough diesie
generator load study and loading analysis (all plants), modifying
the plants (SQN, WBN), changing operator procedures (SQN), and
implementing a long-'term electr ical calculation p~ogram tb

ensure'hat

diiesel generator load records aire adequately maintained in the
futur e.

These corrective actions also appear in T'abl e 3, along wi th their
corresponding f'iniding/corrective action classifications. The table'ndicat'es'he

plant or p1lants to which a corrective action is applicable bv the
'orrectiveAction Tracking Oocument (CATO) col,umn where the applicabld plant

is identified by the .CATO number.

From the Fin'ding/Corrective-Action Classifidatioh column of Table 3, it can be
seen that of the 18 corrective actions identified, five involve a revisi6n or i

addition of proceidures,, four involve some tyoei of documentation rem'edy, and
.three each involvie eitlier some type of evaluation or additional. ana'lysisi toi
validate the desiign. The remaining require either Ihardware changes or
personnel training. In addition, the CATO column of'he table shows t,hat; in
most cases, a particular correictive action is applicable to all of,the

plan'ts.'he

evaluation team found the above corrective action plans to be aeceptabl'e
to resolve the findings.

6.. CAiiSES

Table 3 also identifies one or more causes of the niegaitive findinqs'or each
problem requiring corrective action. For, each corrective action, the most,
important cause's identified; however, in many insitances it was teilt ithat ithe
p~oblem was the result of a combination of causes, each of which sh'ould be

,'dentified.In those cases„more than one cause is idlentified for some of the
corrective actions. WhenevIIr direct e'vidence',linked a cause to a p'robTem
requirinq corrective action„ such evidence was taken into account.',

For the 18 -corrective actions describe'd in '1'able 3, five causes have been
indicated. These ar'e shown in the table anid totaled an't the end. The most
frequent cause is "Inadeqluate Procedures." The next most, frequent are
"Inadequate Q Trainiinq"'nd "Procedures Hot, Followed.'" The inadequacy of
procedures and cases wlhere procedures were inot followed led to spec'ific

'nstanceswhere desiiqn ca,lculations were missinq„ not prepared, or inadequate„
and not stored as quality records and where computer codes were not verified
or documented.
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Most of the problems associated with these issues can be attributed to l.ack of
adequate procedur es and to procedures not fo 1 lowed. These are the causes for
the concern regarding insufficient verification and documentation of
quality-related computer software. These are a1so the causes for the concern
regarding the adequacy of calculation controls.

The problems associated with the design calculation activity indicate a
breakdown in the design process and a weakness in Engineering management's
ability to furnish procedural guidance and training. Neither did Engineering
management carry out overview activities to ensure that the work was being
performed at. an acceptable quality level and was being properly documented and
controlled. Collectively, these causes. suggest shortcomings in management
effectiveness at the levels where responsibi.lity resides for assurance that
design bases are clearly communicated and that procedures are properly
developed and implemented.

The totals from Table 3 show that 34 causes are in the management
effectiveness category and seven are in the .design process category. Thus,
the primary causes for these concerns are in the area of " lack of manaqement
effectiveness," which probably led to poor control of the design process and
the delay in resolving the problems.

7. COLLECTIVE SIGNIFICANCE

The fact that 37 of the total 50 findings requirinq corrective action harl
corrective action initiated before the ECTG evaluation indicates that TVA is
aware of the oroblems. The acceptable completion of the currently established
corrective actions (i.e., implementation of TVA's Essential Calculations
Program, verification/ documentation of comouter codes) are intended to
correct the problems and prevent future recurrence.

TVA has acknowledaed problems in the area of design control and configuration
control in its nuclear performance plans, and has,committed to procedure
revisions at both the corporate and plant-site levels to reflect TVA's new
organization, to correct documented deficiencies, and to reflect installed
plant modifications. Calculations must address the as-constructed, plant
configuration.

In addressing the existence and updating of calculations required to support
safety systems, .the TVA Essential Calculation Program takes an initial step in
correcting past deficiencies. All plants, except BLN, have submitted to the
NRC their Nuclear Performance Plan which describes this program in detail.
Even though BLN has not prepared an NPP, due primarily to length of time
before its projected fuel load date, it has committed to completion of the
Essential Calculation Program. When completed, the essential calculation
program should provide reasonable evidence and assurance that adequate
calculations do exist for safety-related plant features.
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Of particular significance is the fact that'he need for strengt'hekin) the TVA
Engineering organization in response to 'the requirements of'uclearl plianlt
design has been identified, as noted in Section 5 of this report. To
additionally ensure that manaqement policy is beinqi enforced, an audit
function is provided by the Engineering Assurance (EA) organization, !uhich
provides feedback to management on engineering performance. This subject will
be reassessed in the Engineering category eva1luation.

The ECTG evaluation team determi!ied that the majority of the correc:tive
actions for this subcategory weri significa'nt.'n example of

this'ignificanceis the diesel generator load calculations. TVA discoverl d that,
under certain conditions,, there could be a potential overload1ng of'lhe di<,sel
generators f'r a design trasis event at SQN, BFN, and WBN. This possi6ility is
being evaluated and any required modifichti'on< will be implemented prior to
restart of SQN and BFN. A review of such a vi'tal system is to be plerfor'med
before 'fuel load of WBN to ensure its adkquacp. However, the consequence of
this condition is that the marqins available for the diesel generators were
indeterminate For SQN. and BFN while these plants were in operation. Whether
they were capable nf performinq-their design function is, therefore, also
indeterminate. TVA,reported this to the NRC under 10 -CFR 50.55(e) for WBN
(Refs. 81 and 133) and by letter of notification for BFN (Ref„ 80).
Repor tability was evaluated for SQN, buti thee condition was determiriied not to
be reportable.

The lack of satisfactory verification/documentation of quality-rel'ated design
computer cocles was classified as significant because incorrect results may be
generated by an improperly verified comouter c:ode. In addition, the computer
code may be used for an application it was not intended For if proper
documentation is not available (e.g., r eauired input, basis of code,
assumptions used, range of applicability„etc.). This concerri representis a
siqnificant problem regardinq the ability to desiqn safety-re1lated isystems,i

,components, or structures properlly. As an example, the number'f significant
condition reports that were written aqainst TVA's cab1Ie ~outing computer
programs indlicated an undlerlying qualilty priobl'em'h'at'required evaluation.
The result of 'this is the. initiation by'VA of an evaluation of curlre!lrt
capabilities and future dlirection for this sof'tware.

Although no additional cases of nonexistr.nt calculations or lack of computer
program verification diocumentatiCrn were identified in the-evaluation, thle tact
that this documentation dloes not exist for cer'tain calculations or computer
programs identified by TVA dictates that further actions are r!ecessary.. It
cannot be conc'luded that th» lack of thirs docuimentation is isolated t6 the
identified cases, without, further justif1cation and/or invest1gation.
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,Because of the number of negative findings in this subcategory and the
significance level of the cor rective actions, it can be concluded that the
control of design calculations and computer codes for the four plants
investigated indicates that there 'have been significant pr.oblems. The ECTG

evaluation confirmed that TVA is. aware of these problems and has taken steps
to resolve them.

The results of this subcategory evaluation are being combined. with the other
subcategory reports and reassessed in the Engineering category evaluation.
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CATO t Ion tr dures loved cation Issues At ten BaseS Calcs cll.
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tnntc cstcntl ~ I calculations
not needed for the restart
phase ~

SqN 01

205. I C5

2 nc
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Ieplenent the Fssentl ~ I
Calculation Proqrau Cocptele
the progracs and the revlev
of calculations that slalport
Jnodlftcattons to safety
sys\eJaso

205. I
cna nvairs 'C

HBN 01

NBN 02
Bfn 01

BFN 02
CJH Ol

ILN 02
205 o2

SJIN 01

213. I
SIIJE 02

I

I.
I

A I

205' Cl
205 3
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Oaf lned ln the Glossary Supplenent.

~ v nertned In Table 1.
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TABLE 1

CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

Element
Issue/

~Findin **
Finding/Corrective

Action Class"
NN LN

205. 1 Calculation Preparation and a
Updating b

c
d
ef
g
h
1

C3 C5
C5 C5
C5 C5
(2) C5
(2) A
(3) C4
(3) A
(4) C5

(4) C5

C5 C5
C5 C5
C5 C5
C5 CS
A A
C4 . C4
A A
C5 C5
C5 C5

205.2 Cal cu1ati on Corrtro1 and
Interface Requirements

C5 (1)
C5 (1)
A (1)

(1) (1)
(1) (1)
(1) (1)

205.3 Calculation Records
Retention

C4
A

(1) . (1) (1)
(1) (1) (1)

205.4 Verification/Documentat.ion
of guality Related Design
Computer Codes

a
b
c SON only
c BFN, BLN
d SgN only
d BFN, BLH
e SON only
f SgH only

U6
03
E2

E3
E2

06
03

06
D3

06
D3

(1) Issue evaluated as part of element 205.1.
(2) Issue evaluated in element 205.2.
(3) Issue evaluated in element 205.3..
(4) Issue evaluated in element 213.1.

* Explanation of classes is on the next page.
**Defined for each plant in Attachment B.
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TABLE 1 ( Cont'd)

213. 1

243.0

Element

Inadequate Manaoement,
Control and Status Listing
of AC and DC i.:lectrical
Loads,, Including Diesel
Generator Margins

Inadequate Diesel Generator
Margins

Issue/
~Ffnd1n n*

a

b
c
d
e

Finding/Correctivi'5

(1,) (1) (1)
C5 (1) (1) ( i )

Cl C6 C6 C6'2
C5 C5 C5 C5
8 A A A
A A B A

E3

(1) Issue evaluated as oart nf element 205'.
«Cl assif ication of F indinq'. arid Correcti ve Actions

A. Issue not valid.
No corrective action required.

B. Issue valid but consequences acceptable.
No corrective action required.

C. Issue valid. Corrective act,ion
initiated before ECTG evaluation.

D. Issue valid. Corrective act,ion
taken as a result of ECTG evaluation.

E. Periphera'l issue uncovered during ECTG
evaluat,ion. Corrective action required.

««Defined for each pl'ant in Attachment B.

l. hardware
2. Procedure
3. Documentation

'.

Traininq
5. Analysis
6. Evaluation
7. Other

0
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TABLE 2

FINDINGS SUMMARY

Plant

Classification of Findin s

A. Issue not valid. No corrective
action required.

SQN WBN BFN BLN

3 4 3 4

Total

14

B. Issue valid but consequences acceptable. 1 0 3 2
No corrective action required.

C. Issue valid. Corrective action
initiated before ECTG evaluation.

D. Issue valid. Corrective action taken
as a result of ECTG evaluation.

E. Peripheral issue uncovered
durinq'CTG

evaluation. Correcti ve action
required.

10 9 9 9

2 2 2 2

4 0 1 0

37

Total 20 15 ld 17 70
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)Frag- I ) )Prucs )Inads ) ) )
'
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) Signlfi-
] cince uf
) Corrective)t J ]ls'

0 L

I I I

I I I)A/P)r)

ana I aaa a ~ «a ll a ~ L ~ ~«Ial ~ ava la« «I «Jaa ~

olocedules nanual to
Incorporate requlrenents
(Includlnq PN86-16) Issued
since Lhe original issue of
~ ba aa« Ias

ar« AlUf Il
I.N OS

A

Perform evaluation on

calculations to determine If
calculations are ln
coaollance «1th procedures.
Those that fall ul1 I be
returned ~ Or Curl«CLIOO

Train oersonnel In
requlreuents of procedures.

OL 8 ~ l6 V

%lined ln lhe Glossal r Suptrt~nt ~

~ 'efined In Table I.
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CORRECT IVF
ACTION
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Design(
Detail

12 I
Design
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Not
N
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Docu-
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15 6

Stds
Not
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I Frrur

Vendor

Error
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Corrective

~At I

0 N N

2n5.1 O2

2n5. 3

A Project Specific
Fnqlneerlnq Project
Adnlnlstratlve Instruction
vill be written to address
the folloulng topics:

2n5. I
BFN n3
BLN 03

2nS. 3

SON OI

A

o Collection, filing, and

storaqe requlrenents for
ceyleted or approved
calculations.

o Schedule requlrenents for
the routine nlcrofllnlng of
approved calculations.

o Definition of ~ final
calculation.

2n5.e D6 Each coaputer progran util be
evaluated to detenalne the
level of usage,
doclvaentat ton, and

verification. Corrective
actions rill be taken In
~ccordance utth established
procedures, to resolve any

problens Identified In the
evaluation process.

SqN nl
Sr)N n2

NPS nl
(NBN)

{BFN)

/IT.N)
ld'5 03
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(SON)

(BEN)

(BLN)

Defined ln the Glossary Supplenent.

Defined ln Table l.
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

Causes of Ne ative Findinqs - the causes for findings that require corrective
action are categorize as ollows:

1. Fra mented orqanization - Lines of authority, responsibility, and
accountabi ity were not clearly defined.

2. Inadequate quality (Q) traininq —Personnel were not fully trained
in the procedures estab ishe or design process control and in the
maintenance of design documents, including audits.

3. Inadequate procedures - Design and, modification control methods and
procedures were de icient in establishinq. requirements and did not
ensure an effective design control program in some areas.

4. . Procedures not followed - Existinq procedures controlling the desian
process were not u y adhered to.

5. Inadequate communications — Communication, coordination, and
cooperation were not u y effective in supplying needed information
within plants, between plants and orqanizations (e.g., Enqineerinq,
Construction, Licensing, and Operations), and between
interorganizational disciolines and departments.

6. Untimel resolution of issues - Problems were not resolved in a

time y manner, and their resolution was not aaqressively pursued.

7. Lack of mana ement attention - There was a 1ack of management
attention in ensurinq that proqrams required ior an effective desiqn
process were established and implemented.

8. Inadequate desiqn bases - Desiqn .bases were lackinq, vaque, or
incomp ete or esign execution and verification and for design
change evaluation.

9. Inadequate calculations - Desiqn calculations were incomplete, used
incorrect input or assumptions, or otherwise failed to fully
demonstrate compliance with design requirements or support desiqn
output documents.

10. Inadequate as-built reconciliation - Reconciliation of design and
icensing ocuments wi p an as-built condition was lacking or

incomplete.

11. Lack of desiqn detail - Detail in design output documents was

insufficient to ensure compliance with design requirements.
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12. Failure to document en~inegrin~ju4qments - Documentation j~usltifying
engineering judgments used sn the des'igh pi.ocesS was lackina or
incomplete.

13. Des~i n criteria/commi tmentS not ~met - Design criteria or licgnsinq
commitments were not met.

14. Insufficient verification docUmentation ~- Documentati'on (Q) Was
'InsWusc>enMto aucl>t ttte Hegu8cy'o7%esign and installation'.

15. Standards not -followed - Cgde, or'ridustry StandardS and practices
were not comp Ised with.

16. E~n ineerinq e~ ror - There were errors or .oversights in the~.
assumptions, methodology, Or,'judgment's ulsed in the design process.

17. Vendor error - Vendor design or suopl'ied items were deficiI nt'ear
'heintended purpose.

Classification of Corrective Actions - t=orredtive actions are claSsified as
I

l. Hardware - physical plant ohanqes

2. Procedure - chanqedl or generated a'prbcedude 0
3. Documentation - affected QA r eco'rdq

4. Traini~n .- required personnel, educgtibn
'.

Ana~lsis - required desiqn 'caIicu~lattions,'tc., to resolve

6. Evaluation - initial corret.',tiIIe,'action plan indicated a 'need 'to
'valuatethe issue before aI defi'nitivh p'lah could be established.

Therefore, al1I hardware, pdocI dure,~ etc., changes are not yet -known

7. Other -. items not listed above

Peripheral Findi~n+Issuge - A negative finding that does not result directly
from an employee concern but that was, uncovered during the orocess of
evaluating an employee concern. By definition, peripheral findings (issues)
require corrective action.

il
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Si nificance of Corrective 'Actions - The evaluation team's judgment as to the
s>gns seance o t e corrective actions listed in Table 3 is indicated in the
last three columns of ihe table. Significance is rated in accordance with the
type or types of changes that may be expected to result from the corrective
action. Changes are categorized as:

o Documentation chanoe (0) — This is a change to any design input or
output document (e;g., drawing, specification, calculation, or
procedure) that does not result in a significant reduction in desiqn
mar gin

o 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. All designs include margins
to allow for er ror and unforeseeable events. Chanqes 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.

o Change of hardware (H) — This is a physical change to an existinq
plant structure or component that results from a change in the
desiqn basis, or that is required to correct an initially inadequate
design or design error.

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

EMPL'OYEE CONCERNS
FOR SUBCATEGORY 24600

Attachment A —lists, by element, each employee concern evaluated in the
subcategory. The concern's number is.given, along with notation of any other
subcategories with which the concern is shared and the,.plant .sites to which it
could be applicable. The concern is quoted as received by TVA, and
characterized by TVA as safety related (SR), safety significant (SS); or not
safety related (NO).

0107A-R67,( 12/18/87):



ATTACHNENT A

ENPLOYEE CONCERNS FOR SUBCATEGORY 24600

REVISION HNBER: 5
PAGE A-2 OF 5CONCERN

ELEiittli titiBEII
PLANT
LOCATION SILN

APPLICABILITY
MUN UFN ULti CONCERN OESCRIPT ION»

205. I Ml-85-100-'043 MBN
(snared with 24500)

"There are problems in design calculations, ln that some are never
prepared, some are inadequate ln scope and quality, and some are not
stored as quality records. Th»re is inadequate Interface and control
of design calculations, which Impacts traceablllty of design
requirI!Illents." (SM)

I-85-128-HPS BFN
(shared with 24500,
20400, 20600,
AA'Illfl tnt MxM!

~ nlrb'V4W/

An individual from UFN wrote NSRS expressing his concern that thennnt ~ nl tnt n. ~ it it ~ . C n» I n i tt a
~ ~ ~ 'Liua t i ty vi vi » Ui 5 Igri ei tore is iAauequace. Ihe u! sent

several roughly written pages detailing and su!IA!arizlng his evaluation
and conclusion of three major areas:

MI-BS- IOO-OI0 MBN. X

See
213.1

( I) Oes lgn Calculat ions
(2) Nl'Rs anil
(3) Hanagmnent Pol iclos (SS)

"Inadequate manageiient, control and status listing of ac & dc
eiectricai loads, inciuding diesel generator loads. This. Involves
inadequate con<rOI of; or preparation of, calculations for loads-.and
inadequate nianagement and control of load margins, including
electi.ical Ioails andi Innchanlcai loads (hna NP e c ~ ihat tianslate
into electrical'oads." (SR)

XX-85-122-030

XX-85-122-031

XX-85-122-032

S(H

BLH

UFN

X

See
213.1

X

bee
213.1

X

See
2Ij. I

"Inadequate iiianagement, control and status listing of ac & dc
electrfcal loads, dncfuding diesel gener'ator loads. This Involves
IAadequdte CpntrOI Qf t Or preparat iun Of Calc~latlons fur lOai!S anii
Inadequate management and control of load margins, including
electrical loads-and mechanlca) Toads (heat, BIIP, etc ) liiat translate
into electrical loads." (SS)

" Inadequate management, control and status listing of ac & dc
electrical loads, including diesel generator loads. This involves
IAadequate controL uf, or preparation nf caicut]at Cons fni'Inails anil
inadequate inanagement and control of lo'ad margins, Including
electr ca 1 loads- anid Iiieci!anical loads (heat ~ BNPt ctc ~ ) tllat trails late
into electrical loads." (SR)

"Inadequate II!anageI>ent ~ control and status listing of ac & dc
electrical loads, including diesel generator loads. This Invoives.
iiiadequate rontrol of or Iu'enarat loA of calcu]ations for loads anid
Inadequate management and control of load margins, including
electrical loaos antt nmchairica) loads (heat, UIIP, etc.) thai translate
into electrical loads." (SR)

* sR/No/SS Indicates safety related, not safety related, or safety significant per determination criteria In the EcTG prograin manual and applied
k ~ Tlln ~ Cn i ~ . t inntIly ~ tit itn ~ vi t nVn ~ un ~ ~ vn J ~

-RI2 ( I2/IU/8/)
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CONCEXH
HUHBEIE

Hf fALUMEttf A

LMPLUYLL CutrCEKHS Fux SUUCAIEGURY 24600

PLANT APPL ILAUILI I T

CONCERN OESCRIPTIUHi

REVISIOH NUMBER: 5
PAGE A-3 OF 5

205.1
(Cont'd)

IN-85-110-OUI
(shared with IU4UU
and 22100)

NUtt "Potential for failure of concrete anchors supporting critical pipe
supports ot primary safety systeras lns1ue the Prtmary Containnrent (eg:
Safety Injection System, Conponent Cooling System, Main Steam Systear,
etc.) in ttUHP Unit I, due to lack of proper evaluation and
duLunrL!ltatiun (design calcs.) of theit load carrying capabilities.
Uesiylr calculations fur rrrost engineering pipe supports from
Uvrgen-Patterson arru EUS have been lhtentionally destroyed per TVA
direction." (SR)

IN-tt5- I IU-004 NUN

(shared w/th ZIZOU)
X

SL'L'U5.3

"Lack of awareness by fVA UE Management (names given) of requtrernents
tu docuan!nt the loau cat rylng capabilities of pipe supports fol future
rLtererrce. TVA ttanagL«rent 1gnorant of requirements of design
calculations as permanerit plant records. (SR)

205.2 kl-85-100-043
(shared with Z4500)

I-85-l28-NPS
(shared with 245UU,
20400, 20600,
80300 and 80500)

HUH

UFH

X

Svu
ZUb.l

X

Svv
ZUb.l

X

See
205.1

X

St'.I!
Z05.1

X

S«r!
ZUS.I

X

SLI.
ZUS. I

"fir«re are problenls ln design calculations, in that some are never
prepared, some are lnadvquate in scope and quality, and sorrre are not
stured as quality rvcords. Ihere is inadequate lntLrface and conttol
ot dvsign calculations which 1mpacts traceability of des1gn
rertuirenrerrts. CI has no further Infurraatton. Anonyraous cuncern via
letter." (SH)

An indivIuual frora UFN wrote NNS expressing his concern that the
cuutrul and quality uf Ui.'s design effort ls inadequate. The CI sent
sLvel'dl ruugtlly. wr1tten pages detailing and stnlraartztng tris evaluation
anu runclusion of three major areast

205.3 Wl-85-100-043
(Shared with 24500)

IN-85-110-004
(snared with 21200)

NUN

ttUH

X

Svv
ZUS.I

X
'Sve

205. I

X

JL'u
ZUo. I

X
SL'u

ZZUS.I

br!
I.'Ub.

I

X

Sec
205. I

( I) Uvs trjn Ca lculat. Iuns
(Z) HCK's, and
(3) Harragerrrent Pul ictus

HUIL: fhe deSCriptlun Of I-85-IZU-NPS inCluded here and ln ISSue "C"

was developed from a rvview by the evaluation t«'arrl of the expurgated
ltlterview Files for this employee concern. (SS)

"Ih«re are problmns ln uesign calculations, In that surrre aru nvver
ptepared, sonre are inadequate 1n scope and quality, and sorrre are not
stored as quality records. there ls inadequate interface anu control
of uesign calcu'lations, which impacts traceability uf design
reriuirL'Nrerlts." (Slt)

"Lack uf awarenvss by TYA UE Managenrent (names given) of requirements
to document the load carrying capabilities of pipe supports for future
rr.terence. TVA Managmnent ignorant of requtrenrents of ANSI N45.2.g
tur retention of des1gn calculations as permanent plant records. (SR)

SH/NU/SS indtcates safety related, not safety related, ur s~Fety stgrrificadt per deternlinatlon criteria in the ECTG program manual and applied

by TVA before evaluations.

2kb 30-R12 (12/18/81)
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ELEIENI sac<I

nf f>a.'WC<if rt
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205.4 HI-85-071-HI 5

213.1 MI-85-IOU-UIU

XX-85-122-03u

RBN

RBH X

S«e
4< lh I

X

VIIL I

X

See
al <I. I

SLU
Jl lh I

SUU
Jssr, I
~ vc ~

X

Suv
crsh IUVV~ ~

"HKC i<ientlfled the fulIOI!Ing concern from revietl of the IITC file:
'nadequate 'veri fication/documentation of- qual i ty-related designcu<aputer codes.'" (SR)

rs ~Ii!Jdeuudte mdndueaarnt,ountrnl dsul ctatssc 'I let lnr~ nf ao t. rdo
electrical loads, including diesel generator loads. Ihis involves
~ I JueqUate cur<st< 01 ul ~ 0! prepdl JL10n of, caicuiations for iodds ~ Jliu
Inadequate mandyealent dnd control of load margins, Includingeiectricai iuads Jiiu <r<echdnicai iuads (heat, BHP, etc.) that Lrans ldtv.
1ntu electrical loddsca (Sk)

"lnddvuuate mdndue!<Jilt Cbntrbl dnd cl ats<S Iicl inrs rsf J<C x. rdr.

electrIcal loads, including diesel generatur loads. 141s iiivulves
~ ttddi qUatC Control Uf ~ Ul plhpal JL run Oft C4!CU!Jtluns ful IUJUS ~ JI<U
lndd«quate manage<aunt Jnd control of load aiargins, Includirr<3
eiectricdi iodds and <ilechdnicaI iuads (heat, BHP, etc.) ttidt traiisldte
int'0 electrical loads s

a ISS)

XX-85-122-03I

XX-85-122-032 Bi'N

X

See
UIIL 1

X

See
«» IL I

X

Sve
J!sh I

X

Sev.
Ur 1 h I

S VU~ ~

X

Sev.
V<I IUVV~ ~

X

See
rrsU II uu ~ ~

"i<lade<!uate!!rdndge!a nt, Contru! dnd status listing uf ="-" X; dc
electrical lodds, including diesel generdtur loads. Ibis invulves
~ rsaueqsl<stC ~ Untl 0 I Uf ~ OI prepdr4L lob Of 1 C4 ILU 1 4t lolls fOl IUJUS ~ 4!IU
1nddequate iadnagement and COntrOl Of lOad mdrg1nS, 1iiCluding
eiectricdi ioads and <aechdnical loads (heat,-BIIP, etc.) thaL Lrdnsldte
<Into e lecLrica I loads." (Sk)

lnddeqslale ala!lane<!resist cnnt rrsl an<3 ctat»c 1 lct inn nf dr r. ~ Ir

electrical loads, iricluding d1esel generator loads. fills invulves
srsddequate control Ufs. <ir- firCParat lon of ~ LJ!CU!4LIUns ful !UJUS ~ 4!IU
indd«quate manage!<hut Jnd COntrOl of load aiargins, including
eiectricdl loads and arechdn1cal luads (heat, BIIP, etc;) that trdnsldtv.
into electrical loddsca (Sk)

243 0 HI-85-IUU-010

Rc I>7 hah Si <N

I sl lrrr~ I Utu ~lsn ~ slur ~ I cnsu I a I cca ~ ~ c llr~ I r ~,sr
~ l. <. nJ .d. Ja44< ~ vvnrs ~ 0 ~ sr!14 Jtusuu ~ sUc ~ rru ur us Jss4 4I

electrical loads, including diesel generator loads. filiS invOlves
induequate cuntroi uf, or preparation of, calcuiations for loads, <nid

-inadequate <aanagh~a nt Jnd control'of load margins, including"
vlectrical loads anu iaechanical loads (heat, BiiP, etc.) that translate
into electr ical lo!Jdls " (Sk)

Ul <.n ~ s ~ .U -.. ~ ~ ~ ~ I n r r ~ . Ir r<% r s r
~ !IU4eq4UUe a<Ursa Js Uls nv ~ I ass lrul arsu alas Ua ~ ~ at lng us al assu 4u

electrical loads, including diesel generator loads. This involves
iirduequdte ci)ntroi uf, or preparation of, caiculdtions for ioads, and
1nadequate radnayelaent dnd control of load margins, including
electrical loads and Iaecnanical loads (heat, BHP, etc.) that translate
into e lee tr ical I oJds." i SS)

RjNUjss indiicdtes sale y I elateut nut s4fety reidtvu, Ur ~ dieter icdnt per Uvtvrmindtiun criteria il<

by TVA before evdluat1ons.
01<r LCi4 I'gi'alii Iadl<UJ I Jild

~ ~ ~ s 1. ~ ~ rl ~ ~ ~
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CONCERN OESCRIPTION»

REVISlON NUNBER: 5
PAGE A-5 OF 5

243.0 XX-85-122-031
(Cont'd)

XX-85-122-032

Nt-85-100-002

XX-85-122-UOb

XX-85-122-007

,'1-85-132-5()N-U1

BLN

BFN

X X X

X X

X X

X X

X "inadequate management, control and status listing of ac and dc
electrical loads> including diesel generator loads. This involves
inadequate control of, or preparation of, calculations for loads, and
inadequate management and control of load margins, including
electrical loads and mechanical loads (heat, BHP, etc.) that translate
into electrical loads." (SR)

x "inadequate management, control and status listing of ac and dc
electrical loads, including diesel generator loads. This involves
inadequate control of, or preparation of> calculations for loads, and
inadequate management and control of load margins, including
electrical loads and mechanical loads (heat, BHP, etc.) that translate
into electrical loads." (SR)

X "Uiesel generator margins are inadequate. TVA has added diesel
generaturs to Brogans Ferry, Sequoyah and Watts Bar. Each time a
question is raised, TVA must conduct another study. TVA adds diesel
generators without upgrading licensing documents." (SR)

"Uiesel generator margins are inadequate. TVA has added diesel
generators to Brogans Ferry, Sequoyah and Matts Bar. Each time a

questiun is raised, TVA must conduct another study. TVA adds diesel
generators without upgrading licensing documents." (SS)

/
X "uiesel generator margins are inadequate. TVA has added diesel

generators to Bloens Ferry, 5equoyah and watts Bar. Each time a

question is raised, lVA must conduct another study. 1VA adds diesel
generators «Sthout upgrading licensing documents." (SR)

X "uiusel generator margins are inadequate. TVA has added diesel
generaturs to Brogans Ferry, Sequoyah and Hatts Bar. Each time a
question is raised, TYA must conduct another study. TYA adds diesel
generators Mlthout upgrading licensing docmaents." (Sk)

* SR/NO/SS indicates safety related, not safety related, or safely signiiicani, pur determination criteria in the ECTG program manual and applied

by TVA before evaluations.

2)b3D-R 12 (12/18/8))





TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 24600
REVISION NUMBER: 5
Page B-l of 34

ATTACHMENT''B

SUMMARY OF ISSUES, FINOINGS, ANO
CORRECTIVE ACTIONS FOR

SUBCATEGORY 24600

Attachment B —contains a summary of the element-level evaluations.. Each
issue is listed, by element number and plant along with 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 significance in Table 3 by using the CATO number
that 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.

01,07A-R67 (12/18/87)
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ATTACNENT B
SfmfNARY OF JSSUES, FINDIHGS. iUID CORRECTlVE ACTlONS

FOR SUBCATEGORY 24600

Findings Coriective Actions

REVlslOH NUNBER: 5
Page 8-2 of 34

M*11**11111111&1
Element 205.1 - Calculations Preparation and Updating~11111111111111111

a. Some des1gn calculations are never
~ ~ a aaA
Iag ctrca caa ~

a. 1HPO evaluations at Bellefonte (ffarch l984) (Ref. 41)
and liatts Bar (Nay lg85) (Kef.,4Z) first identified to
TVA that some electrfcal calculations were not
available. This discrepancy was also confirmed at
Seq«OVah in NOVCItther 1905,(RCf 23)
could not be retrieved to support voltage levels,
ccccpLable maximum cable lengths and diesel generator
loads.

a. All engineering disciplines are,implementfng I
the Essential Calculation Programs. Thefr
preoramS anil tho roVfo» nf Caleiilat fnnc that
support modifications to safety systems
Within L«C,pre-restarL phase Of the Oesfgn I
Baseline and Verification Program will be
compieted by plant restart.
(CATO 205 Oi SON 02) I

I

pragraa, the gaqaayah iaahaaicat grafpttlatIQedLAAgftt
coll ulaLlons fQl 1 ~r of piant s stems fncllfgf i'm
main and auxiliary feedwatcr, chemic 1 cleanfngl I L m

essential raw coo11ng water, main st am, plant IjL ~
steam aenerator. bio»down systems. So e a luati

smembers were advised by TVA that some v ca cu at on
liCirc not aVItflab)e'fOr CIVIC»a.

o onttnvz I'l1 rllcr tnl lno Ia lnrlov

fhtJIRSHI!KVg¹!..."„',t.",,.','.,„';,4

g ls Prima g wrf Jjs()fffcatf
Wssdffbhf 1 aleui ~ neede

I'T 9 X C 1

ancer LLI LIIC
11

n for
for

b. Al I engineering disciplines are implement fng
the- EssentfaT Calcu)ation prwgrams. Thefr-
ro rams and that

f'CCiiwatCI syshcm S In
failure to systematfc
ioads for fieid route
torsfonal shear stres
tray supports. The S

indicated deficjencie
calculations reviewed
arid contafrMnt clccL
by evaluation team me

calculatfons were inad

" "'i:I, im:M-4'i:~l;K~<-"
ncludi t se for ab
cal pc . t ~ U,

lgn
e

equate fn scope.

b. Some dcsfgn calculations are fna'dequate. b. The reports and documents reviewed also fdcntffied
fn scope. deffcfencfes fn the scope of some design calculat1ons.

The Gi 1 hei t/colmaonwea!th (jg/cl and- HRc rev1e»s of
Sequoyah plant modifications made to the aux11iary

22310-R~/2 I/O/)
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ATIACHHE T U

SUHHARY UF ISSUES, FINOINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 24600

Findings Corrective Actions

REVISION NUHBER: 5
Page 8-3 of 34

Element 205.1 - Sf)N (Continued)

c. Same design calculatfans are inadequate
tn quality.

NOTE: In issue "c,'uality is defined
as compliance with procedures as
opposed ta technically error-free
calculations.

WBN

a. Some design calculations are never
prepared.

c. Ueficienctes related ta the quality of design
calculat fons (clear statement of purpose, I f st fng of
assumptions and fndfcatfon of unverified assumptions,
reasonableness of approach and results> etc.) were
documented fn both the G/C and 56L reports. Examples
include the steam generator access platform design,
cable tray support loads, short circuit and station
battery calculations.

NBN

a. An Institute of Nuclear Power Operatians ( INPO)
evaluation at Watts Bar (ltay 1985) (Ref. 42) identified
to TVA that some electrical calculations were not
available and others had not been updated to reflect
actual design. Calculations could not be retrieved to
support voltage levels, acceptable maximum cable lengths,
and diesel generator loads.

The lack of calculattan documents to suppol t the plant
design bases was not limited to the electrical
dfscfpline. A pre-INPO design ev'aluat ion (Ref. 134)
performed April 15-17, 1985 documented cfvf1/structural
and pipe support calculation deficiencies. the INPO

evaluatfon also'found that some mechanical calculatfons
weie not revised and updated when the design was modified.

TVA ONE has established a program to identify, revise or
create, and update those calculations required by each
discipline to support safety systems used for safe
shutdown (essential calculations)and others needed to
support plant reliability and availability (desirable
calculat fons) .

c. See Corrective Actions for Issue 'b" for
this element.

NN

a. TVA has coexxftted to:

a Identify all essenttal calculations

a Locate all existing calculations

a Compare exfstfng ca(culattans with the
list of those identified as essential

a Prepare and issue any missing
calculations fn accordance with NEP-3. I, )
"Calculations."

a Check existing calculatfons on a sample
basis For adequacy

o Complete the essential calculatfan
program for each dfscfpline before fuel
loadfng of each unft

o Establish a schedule for developing
nanessent tal calculations prior to fuel
load

(CATO 205 01 ISBN 01)

In addition, TVA provides the following
responses:

o Oocumented criteria for the
classification of essential calculations
are spelled out in policy memoranda
issued by each Branch.

2237D-R20 ( 12/2)/87)
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SUNNARY OF ISSUES I FINUINGSI AND CORRECTIVE ACTIONS

FOR SUBCATEGORY 24600

Findings Corrective Actions

REVISION NINBER:. 5
Page B-4 of 34

Element 205.1 - HBH (Continued)

b. Some design calculations are inadequate
in scope and quality.

Hote: In Issue 'b,'uality
Veea4inaA sa nn \ ~

~ a ssa ~ ~ In ss aa avery I laIn c
with procedures as opposed to
technically error-free calculations.

c. There is inadequate control of design
rnlrlllatInnc

d. There fs inadequate interface
coordination wfth design calculations
(e.g.. Branch/project, NUC PR/DNE).

e. There are no procedures to maintain
calculations current.

b. The SdL Matts Bar electrical calculation program
assessment report (Ref. 60) 'ndicated. deficiencies in
the scope and quaiIty of some elertr?cal ca?Iulat?Ons
reviewed fncludfng those for the auxiliary
powcl sJslcm and Lhe.diL'sL'I geAel atol load study

c. Some calculations prepared during early design phase of
tha untie Rsa alanna uas a nnI ta astaA ~ u Ansinnssa nns r sans ns ~ \ ~ Ias ~ ~ s asaa ay uaa ~ Qll cllulllcclj
as permanent plant support documents equally as important
as design input or design output documents.

d. The lack of adequate coordination between branch and
projiect for eiectrlcai desfan chanaes was dacumented In
several reports (Refs. 42, $ 7, 60, and 85) and resulted
in eleC riC 1 lo d C ICuia'tiOAS that ded Aos efieCs
current design.

e. Both past and current TVA engineering procedures (EN OES-
EP 3.03, UEP-07, HEP-. 3. I) require review of calculations
that may be affected by, or that support changes !nl
design output documents. Additionally, EEB fs in the
pfOCCSS OI ~ Ssulng ACw blaACh plOCCdules lo IlllplovC
electrical calculation preparation and control.

o Verification of technical accuracy wf 11
be performed in accordance with NEP-3. I
with existing calculations checked'n a
sample basis.

o Essential calculation lists will receive
InAananAanf ~ au?au ?n sam As na.u4Ih

~ as ~ I n ~ I~ aAvl Vain a n ~ sII
individual Branch pol fey as detailed fn
Branch poiicy memoranda.

o Detailed essentfal calculation
completion schedules are aravfded In the
Branch policy memoranda.

Corrective action is scheduled for
compietion prior to unit i iuei ioad.
(CATO 205 01 ?IBN 02)

-b. See Corrective Actions for Issue "a" for
this element.

c. See Corrective Actions for Issue "a" for
this w)ement-.—

d. See Corrective Actions for Issue "a" for
tbf s i'Iemeflt I

.I

e. No further correctfve action required.

I
22370-R2 21/87)
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FOR SUBCATEE UNY 24600

F In'd fngs Corrective Actions

REVISION HUHBERf 5

Page 8-5 of 34

Element 205.1 - lfSN (Continued)

f. Soie design calculations are not
stored as quality records.

f. Reports and audits (Nefs. 42, 50. and 60) document the
lack of a program to systematically collect, mIcrof1 1m,
and store approved calculations prepared prior to the
mid-1970s and deficiencies In retrievability of
calculat fons.

f. the TVA correctIve action plan provfdes
the following statements:

o The current essential calculation
program has focused management
attention on the need for compliance
with improved engfneerfng practice for
the preparation and storage of
calculations.

0 Personnel fnvolved fn the preparation
or storage of calculation documents
have received training or will be
trained In applicable Nuclear
Engineering, branch, project, and RlHS
procedures.

0 The ongoing EA audit program will
assure that calculatfon-related
activities are effectfvely controlled.

(CAID 205 Ol MBN 03)

g. TVA management 1s not aware of
requirements of ANSI N45.2.9 for
retention of design calculations as
permanent plant records.

h. Ac and dc electrical loads and
margins are not kept current
as changes occur (additions or
delet1ons of loads).

1. Electrical load calculations are
Inadequately prepared and controlled.

g. TVA procedures (EN OES-EP l. 14, OEP-16, NEP-3.2)
and FSAR conxaftments demonstrate IVA management's,
awareness of ANSl N45.2.9.

h., HSNS Report 1-85-992-5f)H reported that the inadequate
i. management, control, and status listing of ac and dc

electrical loads, although investigated at Sf)N only, were
generic to all TVA plants. Currently, an electrical
calculation long-term program is under way to upgrade
all electrical calculat fons.

g. Kone required

h., To address this finding, TVA has coumftted
to the long-term electrical calculation
program that TVA has purchased from SdL.
This program includes: electrical
procedures, standards, guides, and
ractfces; computer software that has
een f)A'd for nuc}eat applications; and

fnhouse employee tra1nIng program on
procedures and performance of
calculations. Essent fal calculat fons
will be prepared prior to fuel load using
the SdL program.
(CAID 205 OI HPS 04)

22370-R20 ( 12/2)/87)
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Element 205. I - BFN

a. Some design calculations are
never prepared.

BFN

a. An institute of Nuclear:Power Operations (INPO)
evaluation at Matts Bar (05/85) (Ref. 42) fdentiffed to
TVA that some electrical calculations were not avaflable
and others had not been updated to reflect actual
design. sCalculatfons could not be retrieved'to support
vo ge love)st acccpaabIe maximum c4ble lengths, and
d1esel generator loads.

The lack of calculation documents to suoport the p!ant
design bases was not limited to the electrical
diSCfPT ine A Prl -INPn dDS(nn nva )sit t inn

~ (Ref
performed 04/15-)7/85, documented cfvii/structural and
pipe supporL c4II UIDLIon def1ciencles. Ihe "liiPU
evaluation also found that some mechanical calculations
were not revfsed and updated when the design was modfffed.

TVA OHE has established a program to identify. revise or
I ~ Data 1hA ~ snAaaa LLhra hair ~ I ~ % .I- > a.. ---t.

~ ~ vssv vrvvv\ ~ llvav vv ~~ v IQL lvli1 I etio IIcU v7 c4I II
dfscfplfne to support safety systems used for safe
shIutdown,(essential calculationsi.and others needed to
support plant reliability and availability (desirable
calculations). Mhen completed, the essential calculation
nrooram. wh1ch Is a restart condition for each HFft unit
should provide reasonab'le evidence and assurance that
DAahssaaa ~ all ~ ~ 11I4hht Ah a Ira rh ~ r L ~ ~ I a 1 \ Lt q att \ vsvvlvv ~ vssa vv ah ~ aa ~ vl 44 ~ LLJ ~ clDLc4 tslana
features;

BFN

a. Al I engineering discipl ines are
fmplementfng the Essent1al Calculat1on
Programs. Their programs and the rev1ew
of calculations that support
modifications to safety systems within
the pre-restart phase of the Oesfgn
Amen)inn anA Vae.4r4haL4hh o t I'II I.

~ ~ ~ ~ ~ ~ ~ svvt lvl~ ~ ~ vvs qsa-w ~ I I vc
completed by plant restart.I DDTn h.tr nt nrss nt hh r tLaltlv> avo vs orII vl ~ vc, vot

4411h oAL41 /471aavlvvnaqp ale vs I
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Findings Corrective Actions

REVISIOH HUNBER: 5
Page B-7 of 34

Element 205.1 - BFN (Continued)

b. Some design calculations are inadequate
ln sco'pe and quality.

Note: In Issue 'b,'uality
~s efined as compl1ance
with procedures as opposed to
technically error-free calculations.

c. There is 1nadequate control of design
calculations.

d. There is inadequate interface
coordination with design calculations
(e.g., Branch/project, NUC PR/OHE).

e. There are no procedures to maintain
calculations current.

b. the SdL Browns Ferry electrical calculation program
assessment report (Ref. 61) indicated deficiencies in the
scope and quality of some electrical calculations
reviewed including those for the auxiliary
power system and the diesel generator load study.

c. Some calculations prepared during early des1gn phase of
the Browns Ferry plant were not treated by design
engineers as permanent plant support documents, equally
as important as design input ar design output documents.

d. the lack of adequate coord1nation between branch and
project for electrical design changes was documented 1n

several reports (Refs. 57, 61, and 85) and resulted in
electrical load calculat1ons. that did not reflect current
design.

e. Both past and current TYA engineering procedures (EN UES-

EP 3.03, OEP-07, NEP-3.1) tequire rev1ew of calculations
that may be affected by, or that support changes in,
design output documents. Additionally, EEB is In the
process of issuing new branch procedures to improve
electrical calculat1on preparation and control.

b. See Corrective Actions for Issue "a'or
this elements I

c. Prior to I.estart, each engineering
discipline is establishing criteria for
classifying calculations as essential,
desirable, or obsolete which are
1dentified in their Essential Calculation
Program.
(CATV 205 Ol BFN Ol)

di Calculations are being reviewed for
unverif led assumptions, reasonable
method/approach, etc., and are monitored
in calculations logs in accordance with
engineer1ng procedul.es (HEP-3.1). This
is to be accompl(shed before restart.
(CATO 205 OI BFH 01)

e. No further corrective action required.

2237D<20 (12/21/87)
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REVISION KUHBER: 5
Page 8-8 of 34

E)ement 205.1 - BFH (Continued)

f. Some design calculations are not
stored as quality records.

f. Reports and audits (Hef. 52, 56, and 61) document
the lack of a program to systematical)y collect,
microfi)m, and.store approved calculations prepared prior
to the mfd-)970s and deficiencies in retrievability of
calculations.

f. Calculations «ill be stored in accordance
with the microfilm storage system
(R)HS). Storage, retrievability, and
retention of calcu)atfons are addressed
i» HcD 1 a on r i ~ i ai ~
~ ~ ~ ~ ~ s ~ Iow<»< lM<vh <U»l<o< ~ <<I <

calculations issued as part of the
Essential Ca)culation Program wfll be
issued as qA records fn accordance with
NEP-).3. Calculations generated prior to
)976 «f) 1 be entered fntn 33333s ~»<3 3»o
the Calculation Cross Reference

~ lnfn sI< C ~ . t Irr<<<e<
~ I ~ IvlllelIO» Qybl< III << 1 R<4) < 0 <<<« «Lion
status tracking control log.
(CATD 205 01 BFH 03)

g. TVA management is not aware of
requfrements of AHSI H45.2.9 for
retention of design ca)culations as
permanent plant records.

g. TVA procedures (EH DES EP-1. 14, OEP-)6, NEP-3.2) and
FSAR co<aaftments demonstrate TVA management's
a«areness of ANSI H45.2.9.

g. None required. However, DHE is providing.
trainina and p)aClng ad<lltln»al <'Ontrale
on performance of engineering «ork to
ensure-that the esse<it<a) ca)cu)atfons
are'erformed, are technically adequate,
and are maintained current. This
activity includes utf)fzatfon of f«<proved

hrocedures and verlf ication, through
ngfneerina Assurance (EA) fechnfca)

audits, to ensure that the procedures are
~ paemented as intended and the products
are technically adequate. Storage and
retention oi the microfi)m record IRIHS)
is currently addressed in NEP-).3.
(CATD 205 0) BFH 04)

22310-R2 2)/81)
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REVISION NUHBER: 5
Page B-g of 34

Element 205.1 - BFN (Continued)

h. Ac and dc electrical loads and
margins are not kept current
as changes occur (additions or
deletIons of loads).

Electrical load calculations are
inadequately prepared and controlled.

h. The issue that ac and dc electrical loads and margins ate
not being kept current has been substantiated (Refs. 41,
42, 47, and 61). Ho~ever, TVA DNE has established a
program to Identify, revise or create, and update those
calculations required by each aiscfplfne to support
safety systems for safe shutdown (essential calculations)
and others needed to support plant reliability and
availability (desirable calculations).

1. The issue relating to inadequate preparation and
control of electrical load .calculations was found to be
true. Ho~ever, review of TVA's current coeaftments and
corrective actions (Policy Hemo PH 86-02) and of the new
procedures (NEP-3. 1, -6. 1) indicates that BFN has an
adequate program for future preparatIon and control of
calculations, and for their revision.

h„ Browns Ferry fs coasaftted to these
actfonsf

). Completion of electrical calculations
required for restart of BFN, fn
accordance with the TVA procedures on
calculations; from the minfmum set of
electrical calculations required to
support the design for 1YA's nuclear
plants. After restart, these
calculations will be evaluated under
the 56L program and will be revised
and/or superseded as applfcable.

L Hafntenance of BFN electrical
calculations fn accordance with
establIshed procedures for electrical
changes.

3. Performance of the remaining
calculations in the long-term
electrical calculatfons program
(Sargent 6 Lundy program).

Action "1" fs to be completed prior to
restart) action "2's tu be a continuous
etfortf 4nd action "3" fs to be initiated
but not completed prIor to restart.
(CATO% 205 OI BFN 01, 05)

(CATO 205 01 NPS 04)

22370-R20 (12/21/87)
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Findings Corrective Actions

REVISION NUNBER: 5
Page 8-10 of 34

E)ement 205.1 - BLN

a. Some design calculations are
never prepared.

BLN

a. An Institute. of Nuclear Po~er Operations ( INPO)
evaluation (Ref..41) at Bellefonte (03/84) identified to
TVA that some electrical calculations were not available
and others had not been updated to reflect actual
design. Calculations could nnt. he retrieved tn cIInnort
voltage levels, acceptable maximum cable lengths, and
ACOral ra > 1 Uv ~ UOU ~ J'Fllel Olvi IVOdO ~

The lack of calculation documents to support the plant
design bases was not limited to the electrical
discipline. A'n INPO evaluation (Ref. 4)) for Bellefonte
documented nine ct rose I'4'Iculat ion def iciencies ~

~ VA DNIE Dos estab) I shed a prvgr am to ident ify1 revise or
create, and update those calculations required by each
discipline to support safety systems used for safe
shutdown (essential calculationsl and others needed to
support plant reliability and availability (desirable
ralculat fnnc1

BLN

a. TVA has coxtaitted to:

o Identify all essential calculations

v vvvalv OI I UIIIOLlllg ~ OI ~ VIOLIVV'I hi 1 ll ~ 1I 1 ..I

o Compare existing calculations with the
list of those identified as essential

o Prenare and iccue anv miccing
calculations In accordance with
~1m 1 ~ Ol I ..I al — OIll.r vo I ~ I,O Il u inc IVIIO~

o Check existing calculations on a

sample basis for adequacy

o Complete the escentlal call ulatlnn
pro~ram for each dfscipline before
fuei loading of eachi urift

o Establish a schedule for developing
nonessential calculations prior to
fuel load

(CATDs 205 Ol BLN 01, 06)

ln additfon, TVA provides the following
responses:

o Documented criteria for the
c1aSsificatibn of essential
calculations are spelled out in policy
memorailda issued by each Branch@

1
22370-R /I21ISl)
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FUR SUBCATEGORY 24600

Findings Corrective Actions

REVISION NUMBER: 5
Page B-ll of 34

Element 205.1 - BLN (Continued)

b. Some design calculatIons are inadequate
fn scope and quality.

Note: In Issue 'b,'uality
7sSeffned as compliance
with procedures as opposed to
technically error-free calculations.

c. There is inadequate control of design
calculat Ions.".,

b. The Bellefonte Electrical Evaluation report (Ref. 48)
indicated deficiencies In the scope and quality oF some
electr ical calculations revfewed including those for the
auxf1 fary power system and the diesel generator load
study.

c. Some calculations prepared d~ring early design phase of
the Bellefonte plant were not treated by design engfneers
as permanent plant support documents, equally as
important as design input or design output documents.

o Veri f ication of technical accuracy
will be perFormed fn accordance with
HEP-3. ( with existing calculations
checked on a sample basis.

o Essent fal calculation lists will
receive independent review fn
accordance with Individual Branch
policy as deta11ed in Branch policy
memoranda.

o Detailed essential calculation
completian schedules are provided in
the Branch policy memoranda.

Car>ective actIon Is scheduled for
completfan prfor to Unit 1 fuel load.
(CATO 205 Ol BLN 01)

bi See Correctfve Actions for Issue "a for
this element.

c. See Corrective Actions for Issue a" for
this element

22370-R20 (12/21/87)
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Findings Corrective Actions
s

REVISION NUHBER:.-5
Page 8-12 of 34

Element 205.1 - BLH (Continued)

d. There fs inadequate interface
coordfnation with design calculations
(e.g.; Branch/project, HUC PR/DHE).

d. The lack of adequate coordination between branch and
project for electrical design changes was documented in
several reports (Refs. 48, 57, and 85), and it resulted
in electrical load calculations that did not reflect
current design.

d. See Correct'ive Actions for Issue "a" for
this element.

e, There are no nrnrediiroc tn matnta4n
calculations current.

ea Boas ~ past arid cul lellL IVA engineci Ing prol cdllies (Ell UES-

EP 3.Q3, OEP-O7, NEP-3.1) require revie~ of calculations
that may be affected by, or that support changes fn,
design output documents. Additionallyl tEB is fn the
process 'of issuing new branch procedures to improve
DIDI t ~ 4I )1 r$ 1I's ~ Iiaissn n Dna iri O r I I

I s ~ v ~ vss ~ a vsvs lull rs e4sus us lull Dalai Lvssal vs ~

e. No further corrective action required.

fI SolssC slCs igii COICIliaLIoils are IloL
stored as quality records.

f. Reports and audits (Refs. 48 and 50) document the
lack of a program to systematically collect, microfilm,
and store approved calculations prepared prior to the
mid-1970ss as iiell as deficiencies in retrievabflitv nf
ca lculat tons.

f. BEEP project procedure on calculations
(BEI 3.1-1) is currently being prepared.
It will address the storage and control
nf hard I'.Onv f41oc -tho 4«cuanro nf
calculations, the assignment of retrieval
fiumbei S ~ and Li1e DSSigri@eilt Of uniique
identiffers. Storage and retention of
the mfcrofilm record (RIHS) is currently
addressed in HEP-I.3. All calculations
issued as part of the Essential
CalClslat ten Prngs xsss u411 tso 4««slolt ssnstnr

these procedures. The project procedure
will be issued and training provided to
all personnel. including managers.

ln addition. the DNE Engineering
Assurance organfzatfon conducts periodic
aurlitc Prntort CosssnlfanCe utth tho«o
procedures fs included in th'e audit scope.
Iracss nhc hl ns ss hs haaIl nl ass cv5 vl PLn vJ ~ Iivt

g. None required.

g. TVA management fs not a~are of
nts of ANSI N45.2,9 fo

retention of design calculations as
permanent plant records.

g. TVA procedures (EN UES-EP l. 14, OEP-I6, NEP-3.2) and

FSAR COL4ftments dLvossstrute TVA manage%Inst s awaresness-

of ANSI N45.2.9.,

22370-R2 /21/87)
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REVISION NUMBER: 5
Page 8-13 of 34

Element 205. 1
- BLN (Continued)

h. Ac and dc electrical loads and
margins are not kept current
and calculations are not reviewed
as changes occur (additions or
deletions of loads).

Electrical load calculations are
inadequately prepar ed and contro I led.

h. The issue that ac and dc electrical loads and margins are
not being kept current has been substantiated (Refs. 4)>
4Z, 47, and 48). However> TVA DHE has established a
program to identify, revise or create, and update those
calculations required by each discipline to support
safety systems for safe shutdown (es'sential calculations)
and others needed to support plant reliability and
availability (desirable calculations).

i. The issue relating to inadequate preparation and
control of electrical load calculations was found to be
true. However, revie~ of TVA's current commitments and
coirective actions (Policy Memo PM 86-0Z), and of the new
procedures (NEP-3. I, -6. I) indicates that BLN has an
adequate program for future preparation and control of
calculations, and for their revision.

h., To address this finding,,TVA has committed
to the long-term electrical calculation

rogram that TVA has purchased from SKL.
his pt ogram includes: electrical

procedures, standards, guides, and
ractices; computer software that has
een qA'd fo'r nuclear applicationsi and

inhouse emp)oyee training program on
procedures and performance of
calculations. Essential calculations
will be prepared prior to fuel load using
the Sdt program.
(CATUs 205 01 BLH 01, 02, 05, and 205 Ol
NPS 04)

1111011AIINII1I1*
Element 205.2 - Calculations Control and Interface Requirements

i*1t104041ALAOaltk

SI)H SI)H SQN

a. There is inadequate control of
design calculations.

b. There is inadequate interface
cooidinat ion with design calculations
(e.g., Branch/project, ONP/OE).

a. The reports and docume fs. 59, 62, and 85) a. Prior to restart, each engineering
reviewed by the evalu up ort cern that discipline is establishing criteria for
some calculations pr a t 8 the classifying calculations as essential,
Sequoyah plant were t trea e y e eers desirable, or obsolete which are
as permanent projec plant s t d c eq ifled in their Essential Calculation
important as design input o gn output c r gra.
Consequently, they re not rolled in t arne g/g 1~5 02
and manner as design ) s ign t oc

b. The lack of adequate coordination betw anc b. C I t Ion%5 r ol
project for electrical design changes was doc in u sump n a

several reports (Refs. 42, 57, 59, and 85) and resu h, tc., an r t red
in inadequately prepared and controlled electrica1 load cal n ac rdanc th
ca 1culat fons. eng P to e

accomplishe e
(CATD 205 02 SQH

2237D-R20 (12/21/87)
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REVISfOH NUNdER: 5
Page 8-14 of 34

Element 205.2 - Sf)N (Continued)

c. There are no procedures to
maintain calculations current.

c. Both past and current TVA engineering procedures (EN UE5- c. Hone required.
EP 3 '3, OEP-07, HEP-3. 1) require review of calculations
that may be affected by or that support changes in design
output documents.

UBN ii8N KBN

(See Eieient 205. I. Issues "c," 'd," and e') (See Element 205. 1) (See. Element 205.1)

BFN BFN ,BFN

(See E)ement 205.1, issues 'c,',d," and "e") (See Element,205. 11 tSaa rlama»t 90c II

BLN BEN

ISee Element 205 l ieessne nC ~ +d +
a d nekl tc e cI rk one

kk*kankke J kJ Jkkkk k

Element 205.3 - Calculations Record Retention
een*n*n*cnnnnnnnnn

ISee Element 205 1)

a. Some design calculations are not
stored as quality records.

a. INPU evaluations at Beiiefonte in Harch 1984 (Ref. 41)
and at watts Bar fn Hay 1985 (Ref. 42) found that some

electricai calculations were nnt nunflxble This came

deficiency was confirmed at Sequoyah where calculations
rnss 1st nnt ha rat ~ tavaA t»» ~ k ~ Ik I .. ~ l ~

~ d O v% ~ V as sa I@V lv Surf/vl \ Vvllngc IcVe I)~ \ av IL
lengths. and diesel generator loads. ln the transcript
of the NRC investigative intervie~ (Ref. 28), the
concerned individual discussed the Informal preparation
and lack of a quality records storage program for
calculations prior to the mfd-l910s lfse Sargnnt ~ Isusndv

SI)H electrical calculation program-assessment report
!Ref. 59) in April 1986 also cvnciuded that 'tfie majority
of calculations, excluding

SON

a. A lower-tier orocedure (SAEP-Al-10) I c

written,to supplement the Nuclear
Cn»4»aa»{» n A.~ ~ L ~ ~ ~

ssC ~ ~ skk ~ ~ ss9 ~ ~ Vs lVUICk lIIOL \ V II I 4 ~

calcuiatfon records. Thfs procedure
addresses coiiection, fiiing, and storage
requirements for completed or approved
calculations fn mores detail. The
reten't fons stnraae and rI trieval nf
design calculations will be enforced by
tLa 4»s»'la»a t~tI C tl
kssk ~ s»r is sssassl Ql Ivrs v ~ llll cny Inclr Ing
discipline's calculation program, by
audits of caicuiations performed, by
Engfneerfng Assurance,. by training and by
implementation of the lower-tfer
procedure.
(CATU'205 03 SOH Ol)

223m- ziZ)i87)
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AEVISlON NUIIBER: 5
Page B-15 of 34

Element 205.3 - SI)N (Continued)

b. TVA management is not a~are of the
requirements of ANSI H45.2.9 for
r'etentfon of design calculations as
permanent p1ant records

those necessary to support restart> were prepared
informally by TVA during the design period and were not
maintained fn a manner, as required by today's standards,
that would allow easy letrfeval over the life of the
plant. The NRC inspection of Sequoyah's design control
practices in February )986 fdentifted the lack of some
calculations to support original design. The Sequoyah
mechanical group identtf'ted missing calculations for a
number of plant systems as part of the program to
identify essential calculatfons. Also, some Civt 1

calculations were not available for revfew by evaluation
team members.

b. ln August 1974 TUA coamitted to Regulatory Guide 1.88,
RO, which endorses ANSl N45.2.9-1974. Thq earliest
version of the Engineering Records procedure referenced
provisfons of the standard fn September 1974. Thus, TVA

management was indeed aware of the requirements ANS1

N45-2.9.

Although retention requirements were reflected in
department procedures, the absence of some calculations
and the difficulties fn retrieving many calculations
point to a problem tn implementing an effective records
program. Because a sfmflar problem does not appear to
have occurred with design output documents such as
dra~ings, the evaluation team believes that calculation
records retention problems resulted from a lack of clear
procedures, especially a definttton of

"final'alculations,and from a lack of management attention to
these issues, rather than from ignorance of ANSl N45.2.9
requirements.

The Sequoyah Civil dfsclpline is indexing.
and categorizing calculations tn accordance
with its program for fmplementatfon of the
essential calculatfon program. The Civil
group is preparing written justification for
those essential calculations not needed for
the restart phase.
(CATO 205 Ol SIIN Ol)

b. None required.

There is dfrect evidence 'that sufficient
management attention has been placed on
engfneerfng practfces and to enforcement of
tequttements for the retention, storage, and
retrteva) of design calculations. This
evidence can be witnessed by the emphasfs
placed on the implementation of the
engineering discipline's calculation

rogram, by the audits performed by
ngineering Assurance (EA) of calculattons,

by training in accordance with the Nuclear
Engineering Procedure (HEP) 1;2, "Training,"
and by the fmplementatfon of Sequoyah
Engineering Procedure (SqEP) Administrative
instruction (Al) 10, "Processing and Control
of Calculations.
(CATO 205 03 SI)N ~ 02)

'NBN

(See Element 205.1; issues 'f" and g")

BFH

(See Element 205.1; issues 'f and "g')

BLH

(See Element 205. 1; issues "f'nd "g")

IIBN

(See Element 205.1)

BFN

(See Element 205.1)

BLN

(See Element 205.1)

(See Element 205. 1)

BFH

(See Element 205.1)

BLH

(See Element 205.1)

2237D+20 ( 12/21/87)
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REVISION NUHBER: .5
Page 8-16 of 34

tttttttttttttttttt
Element 205.4 - Verification/Documentation of Qua) ity Related Design Computer Codesttttttt*tttttttttt

SQN

a. Verification and documentation
of rlua I ltyare lated dcs1gn computer
programs are inadequate.

SQN

a. The current TVA practices and procedures (liEP-3.8)
for verification and documentation of
computer programs use'd in safety-related desian on SON

provide a system that addresses the essential elements of
the governing standards and ranulatlnnc ~ Nnwavar tha
following observations were made in evaluating thIs
systcml

o The formal TvA program for computer program
documentation is recent ( 197g) relative tn clccinn
activities for SliN. It is not apparent that retrofit
coAsidcsations fol this documentation have bccA
adequately .addressed.

o The system has recently undergone considerable
organizational change with. the establishment of the
Enpincering,Computer Nethods. BrancL (ErU) to
centralize ONE computer activities. Procedure
upgrades slave also recent)yoccurrcd> and additioAal
procedure changes are apparently in process.

o Although recent chants to certain procedures provide
upgrades to. address computer'rograIt verification, the
composite sct of pr~ccdures govern)An ANE computer
activities lack sufficient description of requirements
aAd clemcAts Accessary to effectively implcmaAt the
system for computer program verification and
documentation. Program elements such as reporting,
Engineering Computer Program Library functions. for
documentation control, and controls for release of
Cnmputtr programs IAtO pfnduCLIOA ctatuc ara e" amp 1aS

of areas where additional coverage could be of benefit.

SQN

a. A complete list of computer'programs used
(past and present) for the generation of
desian outnut on SAN w!? I ba ectablichad b»
TVA. The process will include a survey ofall ABC C ra r
a ~ I »na»l gall Ical l»llhc Lu pl Vv luC
Informat1on on computer programs used to
generate or handle design output.

Each identified computer program will be
D»a l»)tan tn cata»Ialna tua la»al nr r sv raIWI ~ II a»I ~ »cl I »I ua»J» ~

documentation, and verification. Corrective
actions will be taken in accordance with
established procedures (ECS EP 28.01,
HEP-3.8), to resolve any problems identified
in the evaluation process,

ECB will have the lead responsibility for
this corrective action, and will coordinate
act1vitics witir tile discipldne branches.
(CATDs 205 04 SQN Ol, 02)

223704 /2i/81 j
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REVISION NNSBER: 5
Page 8-17 of 34

Element 205.4 - SQH (ContInued)

b. There Is inadequate control of
quality-related design computerprograms'. The documentation of those computer program catlons b. The TVA corfectlve action plan will

reviewed by the evaluator was in general con nc reso1ve the deficiencies identified In
the requirements of the governing procedure various reports, Including:
EP 3.23 and ECB EP 28.01). However, TVA n c
reports document def iciencies regarding th lac %j j7+ pda tware as requSred
computer program verlf Ication documentati for certain m tg
programs 5 Re+ te f i les

o CON AU 1 oo Ueve lop e

o STP ISUTP
o QADISOT P hand v fy o

o Various computer programs for the SQN computerized
cable routing system and the TVA 'Quality Assurance ECB s>1 this
Evaluation Report - Sequoyah Nuclear Plant action and oo the other
Computerized Cable Routing System." discip) Ines. Appr e ctive

action will be initIate n em

Identified. Any CAQs will be a

in NEP-9.1.
(CATD 20$ 04 SQN 03)

c. Peripheral fSnding.

d. Positive peripheral finding.

c. In addition tu the cases noted in b. uf lack of
ver5ficat5on documentation, the documentation f1(e for
one computer program verification (RESPONSE), was of
insuffIcient legibility to be considered an adequate QA

record.

d. As an add'itional finding, documentation such as user
manuals and error reports, necessary for proper contro)
of the computer program activities Sn the design process>
was 5n general conformance to the requirements of the
governing procedure. (With the exception of those cases
identified in b.). Ho maJor deficiencies were identified
in a review of user manuals (Ref. 137) content other than
a few administrative anoma I ies ( i.e., no sign-offs on
revision/signature sheet, program not identIfied as
"safety-related QA").

c> DNE/ECB will generate a legible microf 1 1m

copy of the RESPONSE computer program
Verification documentation, as a
replacement for the existing record
copy. In addition, Procedures wIII
SNclude the I'equirement for the DHE

Computel'ystem LIbt.ary to ver5fy the
legibility of microfilm copies of
computer system documentation (existing
and future submlttals).
(CATO 205 04 SQN 05)

d. Procedure HEP-3.8, 'Computer Software
System Development> i}ualification, and
Control,'ncludes adequate coverage of
such elements as error reporting and UNE

Computer System Library functions for
documentation and production library
controls. Training on the HEP-3.8
requirements will be provided to ONE

personnel.
(CATD 205 04 SQN 04)

22370-R20 ()2/21/87)
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Element 205.4 - SI)N (Continued)

e. Peripheral finding. e. In addition, the SIIH restart prugram for revie~ of the
essential calculations, reFerred to as the. design
calculation verification program (DCVP), does not
presently include measures to confirm the existence of
computer progra>d verification fur those cases ~here a
computer program wa's utilized in generati t al
ca lculat ion.

e. See Corrective Actions for Issue "a for
this element.

f. Peripheral findino

MBH

dc is iaali 4 1 t >i ~ ~ . i
~ ~ i ~ iI<~ ii~MIilllllQII InUlng) lne accuracy

the lists used for distribution of contro
the computer program user manuals is ques
the many TVA personnel shifts occurring s
organization/revision of the lists.

ltdkl'iUII

j'fUI+ Idldg4ag+E/fQ~ g g~(I +~qEEent user's

iFAI%:8 I KNE".ildUN)FkkiXPA!'!!...t
nce tie liIIT'I < wt II Ia, R»< I ~ ""' '/',6 -"H'H

lan>u dva ~
a. Verification and documentation

of quality-related design computer
programs are inadequate.

a. The current TYA practices and procedures (NEP-3.8) for
verification and documentation of computer programs sed
in.safety-related design on MUtI provide a system that
addresses the essential elements of the governing
standards and regulations. However, the Following were
noted in evaluating tiiis syste~:

o The forma) TYA pi'ogram for computer piogram
aerification/ docuemtatfon $s -recent. 5!4?9) re!ative-
to design activities for HBN. It was,not apparent—Chat dequate amsideration had been g1ven- to---
retrofitting this documentation. Also, it was not
apparent that the Iack of requfred computer program
verification documentation is isolated to those cases
already documented in TVA nonconformance reports.

a. TYA codvditted to generate a complete list
oi computes plograms,used bypast and
present) for the generation of design
output. The process will include a
survey of all DNE organizations to
provide Information on computer programs
used to aenerate os handle desinn outnut

d'L iA ~ ltd A .. ~ .. i ~ i
~ own ~ MtssL ~ I Ieu \ VNpVlCI pl Uuf dkl M I I I uu
evaluated to determine the level'f
usage, documentation, and verification.
Corrective actions will be taken in
accordance with established procedures to
resolve anv oroblems Identified in the
evaluation process.

ECB will have the lead responsibility for
this corrective action, and will
coordinate activities with the discipline
branches.

22370-R2~/21/87)
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Eleaent 205.4 - imH (Continued)

o TVA has recently ( l984) undergone considerable
organizational change with the e'stablishment of the
Engineering Computer Hethods Branch (ECU) to
centralize Uivfslon of Nuclear Engineering (UHE)
computer activfties. Procedure upgrades have also
recently occurred> and additional procedure changes
ari fn process.

o The documentation of the computer program
verifications reviewed by the evaluator was, in
general, in conformance with the requliements of the
current governing Nuclear Engineering Procedure
(HEP-3.8).

the TVA corrective action plan will
resolve the def fciencfes identified in
varfous reports. Corrective actions wfll
be taken in accordance with established
procedures to resolve any problems
identified in the evaluation process.
(CATOs 205 04 NPS Ol, 02)

PC software will be evaluated to the same

procedural requirements as other level I
and level 2 software since NEP-3.8 also
applies to PC software.
(CAID 205 04 NPS 03)

However, TVA nonconformance reports document
deficiencies fn computel program verfficatIon/
documentation for varfous computer programs.

ln addftfon. ONE Engineer'Ing Assurance (EA) audit
BT-06 (l2/15-lg/86), Sargent a Lundy (SEL) Report on
Uatts Bar's Electrical Calculation Program (06/03/86)
and a Problem Identiffcation Report, PIR GENNEB 860)
(Ref. 55), also document deficiencies In
ver If ica t Ion/documenta t fon.

o Documentation necessary for proper control of the
computer program activities in the design process,
such as user manuals and error reports, was generally
fn conformance with the requirements of HEP-3.8,
"Computer Software System Development, ftualiffcatfon>
and Control."

o the use of unverified and undocumented personal
computer software for various calculations was
identified by TVA. It was not apparent if these are
isolated cases or significant concerns that would be

applicable else~here.

22370-R20 (12/2)/87)



Issues

ATTACHHENT B
SUHHARY UF ISSUES, FINDINGS, AND CORRECTIVE ACTIDNS

FOR SUBCATEGORY 24600

Findings Corrective Actions

REVISION NUHBER: 5
Page B-20 of 34

Element 205.4 - KBH (Continued)

b. There is inadequate control of
quality-related design computer
programs.

BFN

b. In evaluating TVA's control of compute
the evaluation team noted that the acc
of the lists used for distribution of
of the computer program user manua)s f
to the many recent TVA personnel shift
occurred. The evaluator was advised b
personnel that a review and ndat!n.. „
currently in progress.

BFH

questiona e, dy
that hav e F m

cognizan
~ I

'C ~ >14 IS

BFN

lisle as a proce ral re e for th
hNf I'np Ion k., i Cs.4+ ~1% ~ Jy WelU ~

iuQ 205 0 NIS 04)

a. Verification and documentation
oi quality-related design computer
programs are inadequate.

a. The Current TVA praCtiCeS and prOCedureS (NEP-3 8! fnr
verification and documentation of computer programs used
in safety-related des!«n on BFH ~ Irovide
addresses the essential elements of the governing
sta ards and regulations ~ However, the following were
noted in evaluating this system:

o The formal TVA program for computer program
verification/ documentation is recent ( 1979) re)at1ve
to design activities for BFN. It was not apparent
that adequate cohstderat?On had been given to
retrofitting this docuuentation. Also, it was not
apparent that the lack of required computer program
ver(f ication documentation |s Isolated-to- those cases-
already documented in TVA nonconformance reports.

o TVA has recently ( 1984) undergone considerable
organizationa'I change with the establishment of the
Engineering Computer l<ethods Branch (ECB) to
centralize Uivision of Nuclear Engineering (DNE)

computer activities. P~ocedure up«rades have a!So-
recently occurred, and additional procedure changes
ave an processo

o The documentation of the computer program
verifications reviewed by the evaluator was, in
general, in conformance with the requirements of the
current governing Nuclear Engineering Procedure.

a TV4 nn~!ttn« tn n t 1 s 14 a
~ ~ n ~ sI ~ v lV v4«el OLS 0 i MQljlItlt I lb l

of computer programs used (past and
preSent) for the generation of design
output. The process will include a
survey of all DHE organizations to
provide information on comouter nrnnsn? e

used to generate or handle design output.

Each identified computer program wi'll be
evaluated to determine the level of
usage, documentation. and verification.
Corrective actions will be taken in
accorgance wf!h estab? jshed- prncedurns
resolve any problems identified in the
evaluation pi"ocesso—

ECB will have the lead responsibility for
this corrective act)on, and will
Coordinate aCtiVities Wi'th the 4ISC!nl!ne
branches.

The TVA corrective action plan will
resolve the deficiencies.ident!fied !n
various reports. Corrective actions will
be- taken in accordance with established
procedures to resolve any problems
identlfted fn the evaluation process.
(CATDs 205 04 NPS 01 02}

2237D-R /21/87)
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Cortectfve Actions"

Element 205.4 - BFN (Continued)

However, TVA nonconformance reports document
deftcfencfes in computer program verification/
documentatton fal varfaus computer programs.

tn addttfan, DNE Engineering Assurance (EA) aud1t
87 06 ( 12/15 19/86) ~ Sargent and Lundy (SdL) Report on
Drowns Ferry's Electrical Calculation Program
(07/02/86) and a Problem identification Report, PIR
GENNEB 8601 (Ref. 55), also document deficiencies tn
verification/documentation.

o Oocumentatfon necessary for proper control of the
computer program activttfes in the design process,
such as user manuals and error reports, was generally
fn conformance with the requirements of NEP»3.8,
"Computer Soft~are System Development~ ftuaifffcat1on,
and Control.'

The use of unvei iffed and undocumented personal
computer software for various calculations was
1dentif1ed by TVA. It was not apparent tf these are
isolated cases or a significant concern that would be
applicable elsewhere.

PC software will be evaluated to the same
procedural requirements as other level 1

and level 2 software since NEP-3.8 also
app)fes to PC soft~are.
(CATD 205 04 NPS 03)

b. There is inadequate control of
quality-related des1gn computer
programs.

b. In evaluating TVA's control of computer e, Ile NE/ 1 1 y
the evaluation team noted that the accur ( ne an n

of the lists used for distribution of co te er c

of the computer program user manuals ts uestfonabl d e tsts as a procedura
largely to the many recent TVA personnel hffts tha VQ>DNE C u~ Sys em

occurred. The evaluator was advised by gnfzant 1 I g (CAT 5 04 NP 0

personnel that a review and updating af hese lists s

currently. fn progress.

r t user's
inc lude
Istrfbution

requ re nt r the
ibrary

c. Post t1ve peripheral ffnding. c. As an add1tfonal ffnd1ng, col rectfve action plans are
already fn place to resolve the deftcfencies and concerns
noted fn the BFN Element Evaluation 205.4. Compute

programs ~here there were problems with
verfffcatfon/documentation for various design
calculations were identified. However, ft is not
necessary to update these calculatfons unless a need ta
do so fs identified by the requfred
verfffcatfon/documentatton process for the computer
programs.

c. No further corrective action required.

2237D-R20 (12/21/87)
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Element 205.4 - BFN (Continued)

d. Positive peripheral finding. d. As an additional finding, ECB's reply to OHE's assurance
audit 87-06 contains the corrective action plans for the
'deficiencies identified in the referenced audit. As partof Its reply, ECB states:

ln addition, ECB-Is taking the following steps to
resolve the Issue regarding Inadequate verjflcation and
documentation of quality-related design computer software:

"o Performing a generic evaluation of all level I and 2
software systems for auherence to i'rogram
requirements.

o Haintainfng-and updatIng the OHE software Inventol
contain current descriptions and status on software
euetamr ~ ~ n I k ~

flUC'JalSN4 u JCu UJ VII'

"o Preparing, or assisting In preparation, and reviewing
the following documents governing computer software:
(a) ONP Standards, (b) ONE procedures, and (c) ECB
Branch Instructions.

'o-Provtding -additional-resources arid emphasis on the OHF.

Computer System Library which includes the control and
dfsCributfon of ONE''omputer systems and associated
documentation.

d. No further corrective action required.

o--StAfjing--to-provide LIE support-and-dIrect'Ion foe
meeting soft~are system quality assurance
requirements. "

22370-R2+P21/87)
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Element 205.4 - BLN

a. VerifIcat ion and documentat ion
of qual 1ty-related design computer
programs are fnadequate.

BLN

a. The current TVA practices and procedure (NEP-3.8) for
verification and documentation of computer programs used
fn safety-related design on BLN provide a system that
addresses the essential elements of the governfng
standards and regulations. However, the following were
noted fn evaluatfng this system:

o The formal TVA program for computer program
verification/ documentation was initiated fn 1979,
after design activities for BLN were underway; it was
not apparent that adequate consideration had been
given to retroffttfng this documentation. Also, It
was not apparent that the lack of required computer
program verff fcatfon documentation is Isolated to
those cases already documented In TVA nonconformance
reports.

o TVA has recently t)984) undergone consfderabte
organizational change with the establishment of the
Engineering. Computer ffethods Branch (ECB) to
centralize Division of Nuclear Engineering [DIIE)
computer activities. Procedure upgrades have also
recently occurred> ahd additional procedure changes
are fn process.

o The documentation of the computer program
verifications revIewed by the evaluator was, In
9eneral ~ fn conformance with the requirements of the
current governing Nuclear Engineering Procedure.

BLH

a. TYA committed to generate a complete Ifst
of computer programs used [past and
present) For the generation of design
output. The process will Include a
survey of all ONE organizations to
provide information on computer programs
Used to generate or handle design output.

Each identified computer program will be
evaluated to determine the level of
usage, documentation, and verification.
Corrective actions wlil be taken fn
accordance with established procedures to
resolve any problems identified fn the
evaluation process.

ECB wfl) have the lead responsfbfllty for
this corrective action, and will
coordinate activities with the discipline
branches.

The TVA corrective action plan vill
resolve the deficiencies fdentfffed fn
various reports. Corrective actions will
be taken fn accordance with established
procedures to resolve any problems
identified In the evaluation process.
(CATOs 205 04 NPS Ol, 02)

22370@20 ( l2/21/87)
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E)ement 205.4 - BLN (Continued)

Ho~ever, TVA nonconformance reports document
deficiencies in computer program verification/
documentation for various computer programs.

In addition, UNE Engineering Assurance (EA) audit
87-06 (IZ/IS-I9/86) and a Problem Identification
Report, PIR GERBER ABnl IRef 551

~
l

deficiencies in verification/documentation.

o Documentation necessary for proper control of the
computer program activities in the design process,
such as user manuals and error reports, was generally
in conformance with the requirements of NEP-3.8,
Commuter Software Sustem Develnnment l)salification

and Control.'

The use of unverified and undocumented personal
computer software for various calculations was
identified by TVA. It was not apparent if these are
isolated cases or. a significant concern that would be
ailp)icabi elsewhere.

PC software will be evaluated to the same
procedural requirements as other level I
and level 2 software since NEP-3.8 also
app'Iles to PC software.
(CAID 205 na NPS n%1

b. There is inadequate control of
quality-related design computer
programs.

b. In evaluating TVA s control of computei
the evaluation team noted that the accur
of the lists used for distribution of co
of the computel program user- manuala is-
largely to the many recent 'IYA personne
occurred. — -The-. evaluator was- advised- by-
personnel that a review and updating of
currently in progress.

b. DNE/ECB will verify the current user's
reCtness ution lists and inc)ude

~ ~

22370-R2~/2 I/87)
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Element 205.4 - BLN (Continued)

c. Positive peripheral finding.

d. Positive peripheral finding.

c. As an additional finding, cortectfve action plans are
already ln place to resolve the deficiencies and concerns
noted in the BLH Element Evaluatfon 205.4. Computer
programs where there were problems «1th vel lffcatlon/
documentation for various design calculations were
5dentlffed. No«ever, ft ls not necessary to update these
calculations unless a need to do so ls identified by the
requ5red verlf5catlon/documentation process for the
computer programs.

EA Audft finding 87-06-04 noted that during
fmplementatlon of corrective actions to NCR SIIN ECB 8501,
RO, (sfmllar NCRs were written for SFN and NBN), new
conditions adverse to quality were identified which were
not documented on the appropriate PIR/SCR form. In
response to EA Audit 87-06-04, CAQRs were written for
SFN St)Ny and NN ~ No CAi)R «as written for BLN since PIR
BLN ECB 8605 (Ref. 65) Is a CAII document and lt
5dentlffed these conditions prfor to EA Audit finding
87-06-04.

d. As an additional finding and a positive note, ECS's reply
to DNE's EA Audit 87-06 contains the corrective action
plans for the deflcfencfes identified in the referenced
audit. As part of its reply> ECS states:

"In addftlon, ECB fs taking the following steps to
resolve the issue regarding inadequate verification and
documentation of quality-related design computer software:

c. No further corrective action required. , I

d. No further corrective action required.

22370-R20 (12/2I/87)
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Element 205.4 - BLN (Continued)

'o Performing a generic evaluation of all level I and 2
software systems for adherence to IIA program
requirements.

"o Haintaining and undatinn th» UNE software inve t ~

contain current descriptions and status on softwaret 14 ~ J L. ALIT4J4LCWh llbCU Uy Vll[~

o Preparing, or assisting in preparation, and reviewing
the following documents governing computer software
(a) ONP Standards, (b) UNE procedures, and (c) ECBArinrh Inet»sset4n-c

~ VOIVt~ 8 ~

"0 Providing additional resources and emphasis on the UNE
Coiryuter System Library which includes the control and
distribution of ONE', computer systems and associated
documentation.

,o Staffing to "rovide ONE su"por ard directior ol
meeting software system-quality assurance
requirements.=

22370-A~2/2) /Bl)
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111111111**11**111
Element 213.1 - Inadequate Hanagement, Control, and Status Listing of AC and DC Electrical Loads ...111111111111111111

SQN

a. Ac and dc electrical loads and
margins. Including dIesel generators,
are not kept current as changes
(additions or deletions of loads)
occur.

a. The issue regarding ac and dc electrical
loads and margins,. has been substantiated
as a valId concern. However, actions
have been taken by TVA to correct the
problem ~

Specif ic to the diesel generators, calculation SQN-E3-002
has been issued to document the diesel generator loads.

TVA has comaltted to and Is In the process of updating
the ac and dc load lists for all electrical systems. the
load lists for each Syatem will be Incorporated as part
of the calculation for the respective system. Updating
loads contained in calculat1ons required for restart will
be completed prior to Unit 2 restart, and the remaining
will be completed as part of the long-term calculation
program. Addit!onal!yh the evaluation team concurs wIth
the list of required calculations identified by SKL and
adopted by TVA.

a

SQ!I

Sateosah ts ou$~FPo~tb s acttons:

I. Completion f electr a ulations
required fo start, In
accordance t the I e ures
(HEP-3.1 and 6 1, SQE 1 13p
and 15) on ca cu t t rom In!mum
set of electr a c . After
restart, these a on 1 be
evaluated under h p d
will be revised n p d as
applicable.

2. Haintenance of SQN el ctrica
calculations In ac r nce w e
Sequoyah procedures o the r
plan for electrical a ges.

3. Performance of the re
calculations In the lo
electrical calculations r
(Sargent 6 Lundy progra

4. Revision of SCR SQHEEBB62 . clu
reference to CATO 213.01 N I a d

Actions "1" and "4" are to be 1 ed
pt Ior to UnIt 2 restart; action "

be a continuous effort; and act n " Is +~
to be inttiates bat not cooptete p i~1

ATOs 213 Ol SQH 01, 02, and
2

! 2237D-R20 t12/21/87)
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Element 213.1 - S{1N (Continued)

b. Electrical calculations for loads are
inadequately prepared. and controlled.

WBN

(See Element 205.1, issues 'h'nd "i')
BFN

b. The issue relating to'nadequate preparation 'and control
of electrical load calculations was verified to be a
valid concern. However, revie~ of TVA's comaitments and
corrective actions and of the new procedures indicates
that SON hie in iaiq

quito

... c . . ~ i
g~~ ~ ~Mr ~~~p~~a~~+n

control of calculations, and for their revision.

MBH

(See Element 205.1)

b. See Corrective Actions for Issue "a" for
this element.

MBH

qSaa a.scmnA cued I)

(Css Claaask OhC4 ~ \ N%nl 2MIi ~ ~ issues h and I ) (See Flement 205. 1)

BLH

{See Element 205.1)

BLN

(See Element 205.1. issues 'h" and "i') (See Element.205.1) (See Element 205.1)

22370-R20 )/87)
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ft1ttl401a100144kP
Element 243.0 - Oie'sel Design Nargins, Inadequate Diesel Generator Hargins

~**IS*1*A*1lfAA444

SQH SQH SQH

a. Diesel generator capacity/margins are
inadequate.

a . Diesel generator capacity margin 5s adequate for I'estart a. TVA has coant(tted, prior to Unit 2
of Unit 2 with four diesel generators available and Un5t restart> to complete ECH l67)5 (Ref. 75)
1 in cold shutdown. Mo«ever, modifications must be made which (mplements the design changes
to the load configut ations per ECN L6715 (Ref. 75), an g'equired to verify the unvet 5fied
operating procedure (AOI-35) require updat5ng to tefl dsiumpt5on of the diesel generator (DG)
the additional long-term loads that may be tripped. r > alculatlon. ln addition, after the

c ure of the ECH, the calculatiotI will
b ie«ed to ensure all changes

ss to validate the unverified
have been made. These

h d ensure that adequate DG

a 'r tation of Unit 2 exists.

has c TD 243 00 SQN 03) to
e re o 1 Operating

I o ffsite Power" to
tite ad 'o -term loads

th m e t ped. o be done
prior o 2 hs

HEP-3.5, "Ca EP 9,
'Revie« P)an fo r 1 changes," t
ensure that futur c are evaluated
for DG loading and he calculation
is rev5sed when neces . thereby
preventing recurrence o h oncerns.
The former action is to be eted
prior to restart of Unit 2 an t e atter

rt.
CATDs 243 00 SQN 01, 03)

SQH to revise DHE DG calculation

THt$ ITEM':8~8ED
DATE

2237D-R20 ()2/21/87)
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E)ement 243.Q - SI)N (Continued)

b. Diesel generator (OG) loading and margin
records are inadequately maintained,
resulting fn a=new study every time a
question is raised regarding current
loads and margins.

c. Diesel generators were added without
uPdatfrsg s sCCrsSsrsg doCuments ~

d. Because of inadequate capacftys
diesel generators were added.

b. Diesel generator )oading and margin records had not been
adequately maintained. To rectify this, TVA has
fmp)emented a program to identify, update, and mafntain
the minimum calculation set. These calculations will be
controlled per Nuc)ear Enofneer snn Procedure on
calcu)at fons.

c. The fifth OG is not presently included in the 59N
licensing documents and is not a licensing issue until it
is to be put into operation.

d, Tlse f{ftb diesel sseneratoe is be fnn adsded so loca ease

plant availability when one of the four DGs is taken out
-of service, noi for addiiiona) capaciiy.

b. See'Corrective Actions for Issue "a for
this element.

c. None required.

d. None resTufred.

)IBN

a. Diesel generator (DG) capacity/
margins are inadequate.

a. TVA has performed calculations which show that the DG

?Oadfng can be maintained wfthfn the capacity/capabs)ftj'f

the OGs if plant modifications, currently fn the form
of unversffed assumptions, are implemented, However, the
current OG calculation fs not final and is subject to
further revTsion. Furthermore, the current DG

ca)cu)atfon has loads fn excess of those used io'the
previous voltage study; therefore, a new voltage study
'wI) I be reggcil U sF ss a > ss s A ~ Ju

such that they are enveloped by the loads used in the
prevfous voltage analysis.

a. TVA has comaftted to complete the
fossomfslg aCtidnS prier iO Unit 1 fuel
'load:

o Fina)ize and document. the UG loadino
as part of the EEB-MBEP long-term
s'a1s'>slat Snp neon'm

Ideoiify any modificaiion required.to
fmp)eient the aforementioned
ffnalized DG loading, document these
modfffcatfons as part of the
corrective action and perform the
~ bq ~ ~ ls 9 J Iv I bIIQIIJl 0 pC~ Dhl~ sI e/I Aet sar I s s hat sr
engineering change notice (ECN) 6633.

o Perform a new voltage/frequency
ana)ysfs should the finalized UG

loading not be bounded {complete)ss
enveloped) by the loading used in the
previous vo) tage/frequency asna lys ss ~

(CATO 243 OO MBN Ol)
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Element 243.0 - HBN (Continued)

b. OG loadfng and margin records are
inadequately maintained, resulting in
a new study every time a question
fs raised regarding current loads
and margins.

c. DGs were added without updating
licensing documents.

b. UG loading calculations were inadequately maintained.
Retrievable calculations prior to calculation
285-DS-555RP> RO (05/14/84) are not available. However>
since that time, thIs calculation has been twice revised
and subsequently superseded by WB EPVAR 8608001
(IO/01/86), which reflects the current design approach.
Furthermore, the current calculation (MB EPVAR 8608001)
conforms to and has been controlled by NEP-3. 1,
"Calculations." In addition, new procedures and
programs, as discussed in Matts Bar Element Evaluation
205.1, are now being implemented to ensure that all
required electrfcal calculations are kept up to date as
part of the long-term calculation program.

c. The additional DG unit (ADGU) was not added without
updating licensing documents. TVA first notified the
NRC, by letter'n 02/16/85 (Ref. 81), of its intent to
add a fifth DG and fnco+olated the design into the FSAR

via amendment 57, which was submitted to the NRC on
01/31/86 (Ref. 19).

bi See Corrective Action for issue "a" for
this element.

cI None required.

d. Because of inadequate capacity,
DGs were added.

BFH

a. Diesel generator capacity/margins are
inadequate.

d.

BFN

a.

The ADGU was not added to increase the auxiliary po~er
system (APS) capacity. MBH design cr1terfa explicitly
state that the purpose of the fifth diesel generator is
to 1ncrease plant availability by functioning as a swing
UG that can replace any one of the four primary DGs. The
FSAR and design drawings support these design criteria.

Diesel generator capacity for long-term steady-state load
is adequate (Ref. 139) for unit 2 operation; however, the
ability of the UGs to start and run required loads (the
intent of Safety Guide 9) has not been dern'onstrated to be

adequate for restart of unft 2 with four diesel
generators available and un1ts I and 3 in cold shutdown.
Similarly, OG capacity and capability has not been
demonstrated to be adequate for three-unit operation with
eight DGs.

d. Hone required.

BFN

a. The BFH calculations to demonstrate
diesel generator adequacy for unit 2
restart including unit 1 and 3 loads
necessary for unit 2 restart are being
performed and will be complete before
unit 2 restart.

The calculation to support the
simultaneous operatfon of all three units
w111 be peiformed before the third unft
Is restarted.
(CATD 243 00 BFH 01)
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E)eient 243.0'- BFN (Continued)

b. Diesel generator (OG) .loading and margin
reCOrdS are fnadeauatI TII maintafned
resulting in a new study every time a
queatIOn IS raised I egardlng Curreni
loads and margins.

c. Dfesel generators were added without
updating lfcensfng documents.

d. Because of fnadequate capacity,
dfescl geIIerators were added.

b. Diesel generator 'loading and margin records had not been
)/IDnl~ $ I4lu sl Ilies I aA T ~ ' ate ena s.\b IJ wia ~ ~ Iln ln'Fll~ IU I el 1 I Iy Lu lac I eh IIas
implemented a program to identify, update, and mafntafn
the minimum calculation set ~hich includes a OG load
study.

c iicensfng documents (the,FSAR) do.ref)ect the curreri
standby diesel generator system design.

d. Diesel generators were added to BFN because of inadequate
capaciiy. However, 'this was- done before operating
licenses were issued (Ref. 138).

NRC will review the calculations. 'The
calculatfons include transient analysis
and will indicate automatic load
sequencing voltage and frequency
responses of the oenerator, The results
of the calculation will be used to
nun1iatn nnnn1 Is~a ~ sI "C a..

~ vp I rsln n n ~ ln NIOnul QI lul nl
specifications for safety related loads.

In addition to analysis, restart testing
will be performed and NRC will be
informed of the results of these teste
(CATO 243 00 BFN 03)

b. See Corrective Actions for Issue "a" for
ibis elemeni.

cd None requfrede

d. None required.

e. Peripheral ffnding. e, As an additfonal ffndino the FSAR dnee nnt ref leI t
current UG loading. nor is the extent of compliance to
Safety Guide 9 (Ref. 8) clearly siaied. The exieni of
compliance to SG-9 is also ambiguous fn the reviewed
standby diesel generator system.design criteria.

CAIIR BFF-830088, flev.—0, -has been mr It tenI
to correct FSAR statements including
diesel generator loading statements. The
coIuaftment to Safety Guide 9 fs defined
by statements fn the FSAR section 8 and
as c-lac ffied by the response to AEC
question 8,2 (03/25/31).

Design Crfteria (BFN-50-3082 RO) for the
standby diesel generator system Mill be
evaluated to determine ff TVA's
comaftments to Safety Guide 9 have been
adequate'ly fncorporated. A CAI)R will be
initiated ff the coaxaftments to Safety

I
I
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Element 243.0 - BFH (Continued)

BLH

a. Diesel generator capacity/margins are
inadequate.

BLH

a. Diesel generator margins are fndetermlnate because formal
DG load calculations are lacking. A revfew of the APS

load list and the quallflcatian test results indicates
that the DG capacfty may not be adequate. Furthermore,
current design comp f~e with Regulatory Guide (RG) 1.9
(Ref. l) ls not d cd'oth the FSAR and the
standby ac APS des(ID's c .fteria were found to coamft BLH

to full complfance with RG 1.9, R2.

BLH

a.

Guide 9 dfd not get adequately
lncarparated into the diesel generator
design crfterla. This action will be
tracked ln TROI.

ihls fs to be done prfol to restart of
each un/t.

(CATO 243 00 BFH 02)

Diesel generator loading calculat fans
will be coayleted and maintained ln
accordance with Electrical Branch policy
memoranda and will have the cosmon loads
assigned to the proper generator.

Exlsting preoperational test scop lng
documents and test instructions will be
revised. A preop test will be performed
that will require loadfng ln established
sequences for LOP and DBE with voltage
and frequency response ta meet the
requirement of RG 1.9, R2. The 1oading
table ln the FSAR vill be revised to
reflect the calculation results. PIR
BLHEEB8701 has been written to revise
FSN to comply wfth RG 1.9, R2.

lf lt fs found that sfgniflcant loads are
added after the preop tests, an analysis
of preop test data, vendor qualification
test and characteristic of the added load
will be made to determine what, ff any,
additional testing fs requfred. If ft ls
faund that under certain conditions,
loads may exceed generator capability,
operator actions to selectively remove
option'al loads will be incorporated fnto
Plant procedures.

This fs to be done prior to fuel load of
each unft.
(CATD 243 00 BLH 01)
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Element 243.0 - BLH (Continued)

b. Diesel generator (DG) loading and margin
records are inadequately maintained,
result1ng in a new study every time a
quest1on is raised regarding current
loads and margins.

c. Diesel generators were added ~ithout
updatina licensing dociim nts

b. There is currently'no formal UG calculation. In fact, 1t
appears that there never has been one. This situation
has increased the difficultyof determining whether
additional loads can be added safely. Furthermore,
because there is no UG calculation, the bas1s for any
loading judgment is niot defined, Thiis basis woulii
include such factors as assumptions. references, lists of
design inputs, etc.

c. Diesel generators have not'een added to the BLN design,
nnn 4< tLna n snu nlsn tn st) sA.iiS(n si A ~ i .. ~
~ ~ a vn\ ~ ~ v\Ig i Ivu su vuu vuu ~ ~ Iuuv ~ u ~ vSv ~ 'JJCIICI DSVI

units.

b. See Corrective Actions for Issue "a" for
this element.

c. None required.

d. Because of inadequate capacity,
diesel generators were added.

d. Because no diesel generators have been added to the BLN

design, this issue is not applicable to BLN.
d.. None required.
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ATTACHMENT C

REFERENCES

2.

10 CFR 50, Appendix A, "General Design Criteria 17 and 18," (07/07/71)

10 CFR 50, Appendix B, Quality Assurance Criteria for Nuclear Power
Plants and Fuel Reprocessing Plants:"

Criterion III,
Criterion IV
Criterion V,
Criterion XVII,

"Design Control"
"Document Control"
"Instructions, Procedures and Drawings"
"Quality Assurance Records"

3.

4

5.

6.

7.

8.

10 CFR 50.71, "Maintenance of Records, Making of Reports" (05/03/76)

Regulatory Guide 1.64, "Quality Assurance Requirements for the Desiqn of
Nuclear Power Plants," Rev. 2, (06/76)

Regulatory Guide 1.88, "Collection, Storaqe, and Maintenance of Nuclear
Power Plant Quality Assurance Records," Rev. 2, (10/76)

Regulatory Guide 1.81, "Shared Emergency and Shutdown Electric Systems
for Multi-Unit Power Plants," Rev. 1

Regulatory Guide 1. 9, "Selection of Diesel Generator Set Caoacitv for
Standby Power Supplies," Rev.

0'afety

Guide 9, "Selection of Diesel Generator Set "apacity for Standby
Power Supplies," (03/10/71)

ANSI N45.2-1971, "Quality Assurance Program Requirements for Nuclear
Power Plants"

10. ANSI N45.2.9-1974, "Requirements for Collection, Storage, and
Maintenance of Quality Assurance Records for nuclear Power Plants"

ANSI N45.2. 11-1974, "Quality Assurance Requirements for the Design of
Nuclear Power Plants"

12. ANSI/ASME NQA-1 ( 1986 Edition) "Quality Assurance Program Requirements
for Nuclear Facilities;" Supplement 3S-1, "Supplementary Requirements
for Design Control" (Reference only - not a TVA commitment)

13. IEEE 279-1971, "Criter'ia for Protection Systems for Nuclear Powe~
Generating Stations"
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

IEEE 308-1971'„"Criteria for Class lE Power Systems for Nuclear'ower
Generatinq Stati ons"

IEEE 308-1974,, "Criteria for Class lE Power Systems for Nuclear Power
Generating Stations"

IEEE 387-1972„"Standard Criteria for Diesel Generator Units Applied as
Standby Power Suipplies for Nuclear Power; Generating Stations"

IEEE 387-1977,, ",'Standard Criteria for Diesel Generator Units Applied as
Standby Power SuIpplies for Nucleary Power; Generating Stations"

IEEE 730-1984„"Software Quality Assurance Plans," (Reference only - not
a TVA commitment)

Safety Analys is IReports (SARs):

Sequoyah Fina'I Safety Analysis RepOrt'FSAR) 'updated through Amendment 3
(04/86)

Watts Bar Final Safety Analysis Report (FSAR).- updated throuqh
Amendment 57 (01/31/86)

Browns Ferry Final Safety Analysis Report (FSAR) Amendment 31, and
Updated I;SAR (UFSAR), through Amendment 4 (08/86)

Belief'onte Final safety Analysis Report (FsAR) uodated throuqh Ame'ndment
27 (06/20/86)

TVA Topical Report, TVA-TR75-1A, "Quality Assurance Prnqram Description
for the Design, Coristiruction, and Operation of TVA Nuclear Power
Plant'.," Rev. 9, (04/17/86)

TVA N(/AM, Part IV, Section 2, Design'ervice's;" (12/31/84)

Sequovah Nuclear Plant Quality Assurance Manual (SQN JAM)
SQN-JAP-III-1,.3, "Preparation, Review and Records of Oesiqn
Computations," Rev. 1 (03/08/70)

TVA Nuclear Performance Plans (NPP):

Corporate NPP,, Volume 1, Rev. 4 (03/87)
Sequoyah NPP, Volume 2, Rev. 1 (03/87)
Browns Ferry NPP, Volume. 3„Rev. 1 (06/87)
Watts Bar NPP,, Volume 4, Draft (03/87)
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24., TVA Division of Engineering Design (EN DES), Engineering Procedures
Manual. This evaluation refers to the following:

Volume 1, Section 1.0, Category: General
Volume 2, Section 3.0, Category: Engineerina
Volume 3, Section 4.0, Category: Design

TVA, EN DES, Engineering Procedures (EP) reviewed were:

EP 1 14, Rev 1D "Engineering Records — Retention and Storage,"
(05/13/83)'P

2.01, Rev. 6, "Safety Anal..ysis Reports (Amendments and Revisions)
- Preparation, Review, and Approval,"
[ESB 840426 206], (04'/24/84)

EP 3.01, Rev. 6, "Design Criteria Documents - Preparation, Review and
Approval," |ESB 840514 201], (05/22/84)

EP 3.03, Rev. 8, "Design Calculations," (04/24/04)

EP 3. 10, Rev. 7, "Desiqn Verification Methods and Performance of
Design Verification," (04/25/85)

EP 3.21, Rev. 2, "Auxiliarv Power Load Information Svstem-
Development, Review, Verification, Maintenance, and
Use," LB42 850326 502], (04/Ol/85)

EP 3.23, Rev. 3, "EH OES Computer Activities Reauirinq equality
Assurance — Computer Jsaae, Computer Proqram
Documentation, and Computer Resident Data,"
(01/03/84) I

EP 3.24, Rev. 1, "Developinq and Maintaininq Control Power Data
Bases," {.842 850326 503], (03/20/85)

EP 4.04, Rev. 9, "Squadcheck Process," (04/24/84)

25. TVA Office of Engineering (OE) Procedures Manual:

OEP-06, Rev.
OEP-07, Rev.
OEP-10, Rev.
OEP-ll, Rev.
OEP-16, Rev.

0 "Desiqn Input," (04/26/85)
0 "Calc'ulations," (04/26/85)
0 "Review," (04/26/85)
0 "Change Control," (04/26/85)
0 "Design Records Control," (04/26/85)
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26. TVA Division of,:Nuclear Engineering (DNE) 'rocedures Manual:

NEP-5. 1,
NEP-'j.Z,
NEP-6. 1,,
NEP-4.1,,

Rev.
Rev.
Rev.
Rev.

NEP-1.2,, Rev.
NEP-1.3,, Rev.
NEP-3.1,, Rev.
NEP-3.2,, Rev.
NEP-3.8, Rev.

1

0
1

0
0

0
0
0
0.

"Traininq," (Ol/19/87)
"Records Control ~" (07/01/86)
"Calculations<," (09/27/87)
"Design Input," (07/Oll/86)

Computer Software Sys. Development, Qualification,,
5 Control," (02/13/87)
"Design Output," (07/()1/86)
"Review Output," (07/01/86)
"Change Control," (07/01/86)
"Procurement, '" (07/01/86)

27. 'EEB Engineering Procedures

EP 22.25 ( Info., System - Aux. lwr.), [B42 850702
502],'(07/Gl/85)'P

22.28 (Info., System - Control Pwr.), {B42 850702 505],,(07/01/85)
'8.

SQN S i te Procedur es:

Sequoyah Enoineerinq Project (SQEP) * Project Manual, Rev„ O'. 'Sekti'on
'II,"Project Specific Requii em'ent',s (Va'ri ance'as/Expansions)," (09/27/85)

Sequoyah Unit 1 Tech. Spec. 3/4.8. 1, Amendment 12,, "Auxiliary Power
Systems (APS)," (03/25/82)

Sequoyah Nuclear Plant, "Desiqn Base'line and Verification Prooram(,"
Rev. 0, (05/01/86)

sQEP 9, Unissued Rev. 0, "Review Plan for 'E'lect'rical chanqes'," '(lz/09/86)

SQEP 11 - Rev. <k, "Procedure for Identifying and Assembling Change
Documentation," (08/18/86)

SQEP 12 - Rev. i?, "Procedure for Evaluating Enqineerinq Chanqe Notice
and Field change Notice Documents," (07/23/86)

SQEP 13 - Rev. 0, "Procedure for Transitional Design Change
I:ontr(il,"'07/25/86)

e

SQEP 15 - Rev. 0, "Procedure for ONE -Interface with Change Control Board
(CCB)," (0'5/15/86)

SQEP AI-.10 Rev. 0, "Processing and Control of Calculations," (04/29/87)
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29. BFN Site Procedures:

Browns Ferry Engineering Project (BFEP) - Project Manual, Rev. 4
(09/29/86)

Browns Ferry Nuclear Plant, "Design Baseline and Verification Program,"
Rev. 0, LB22 860714 017j, (05/01/86)

BFN Site Director Standard Practice (SDSP) 9.1, "Processinq Orawinq
Discrepancies," Rev. 1 (09/22/86)

BFN Site Director Standard Practice (SDSP) 9.2, "Confiquration Control
Drawings," Rev. 1, (05/09/86)

30. WBN. Site Procedures:

Watts Bar Engineering Project Manual, Rev. 1, (Ol/09/86)

Watts Bar Nuclear Plant, "Design Baseline and Verification Program,"
Rev. 1, (07/21/86)

31.. Be1lefonte Engineering Project Manual, Rev. 4, (09/29/86)

32. Design Criteria:

SQN-DC-V-11.1.1 Rev. 0, "Oesiqn Criteria for the Additional Diesel
Generator," (05/16/80)

WB-DC-40-28.1 Rev. 0, "Oesiqn Criteria for the Additional Diesel
Generator," (01/19/81)

WB-OC-30-1 Rev. 0, "Emergency Auxiliary AC Power System," (01/15/72)

BFN-50-7200F, "Standby AC Power Supply and Distribution System," Draft
0, (01/16/87)

BFN-50-7082, "Standby Diesel Generator System," Draft C, (01/16/87)

33. Division of Engineering, Design (EN DES) Electrical Oesiqn Standard
OS-E-2.2.2 "Performance arid Equioment Application Criteria - Medium
Voltage Auxiliary Power System Standard," Rev. 0, ( 12/01/82)

34. TVA OE General Oesiqn Criteria, N4-RPO775A, Rev. 5, "Bellefonte Nuclear
Plant General Design Criteria for Standby AC Auxiliary Power System,"
LB05 860703 5033, (06/30/86)
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35.

36.

37.

ECB-EP 28.01, "OE Computer Activitiels Requirinq Quality Assurance-
Computer Usaqe, Computer Program Oocumhntatton,, and Compute& Rksidedt

'ata,,"Rev. 0, (07/01/85)

Office of Engineering, Special ~Engineerinq Procedure, OE-SEP 85-03,
'Establishmeintof Minimum Set Af Electkic'al Calculations," (IB45

8I50617'08].,(06/17/85)

TVA Office oF Engineering procedure, OE-OI 2000, "Comouter Faciliti&s
'ndEquipment - Administration ~and Control,'~ (()9/27/85)

38. TVA records l)escription Handbook, 1985

39.

40.

41.

Abnormal Operating Procedure 35, Rev. 7, "Loss of Offsite Power,"
( 10/22/86)

INPO Review (WBN-1I984), Findinqs, OC 1.,1, "Some calculations have not
been performed and some needed deSign Criteria,have not been
established;"'. 1„ "A number of design calculations have not

bLen'pdatedto reflect the actual design"

INPO Report, "Construct,ion Project EvaIluation, Bellefonte N~jclkad Plant
units 1 and 2, Tennessee Valley Authori,ty," (03/34)

42.

43.

44.

45.

46.

47.

48.

INPO Report, "Eva'lluation of Watts Bar lluclear Plant Construction
Project, Tennessee Valley Authority," (06/85)

TVA memo from Beasley to Those LiSted, INPO ~Final Oraft, "3dsihn
'alculation,"L805 851211 001], ( l2/11/85)

TVA NSRS Report I-84-.33-BFN, " Invkstiqation nf BFNP Pioino ana Support
Oesign," '(06/07/85)

TVA NSRS R,eport I-85-132-SQN, OieSel'enerator 'Loads, (03/06/86)
'VA

NSRS Interim Report I-85-992-SQN', 'Control of aC and OC 'Elbctridal
Loads," (03/'i 7/86)

TVA NSRS Final -Report I-85-992-'SQN, '"'Control of AC and OC
El'ectri'cal'oads,"

(04/07/86)

OE Bellefonte Electrica,l Evaluaitiqn (BEE) Report, [TAS 850122 001],
( 01/22/85)

49. Engineerinq Report, SCR WBNEEB8538 [845 850920 258], (09/16/85)
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50. TVA guality Assurance Evaluation Report, "Evaluation of Computerized
Cable Routing Systems - Final report," IB42 861229 006], (12/29/86)

51. TVA guality Assurance Evaluation Report, "SgN Computerized Cable Routing
System" [No RIMS Number), (10/28/86)

52. TVA guality Assurance Evaluation Report, "BFN Computerized Cable Routinq
System," [No RIMs Number], (10/28/86)

53. TVA Significant Condition Reports (SCRs):

SCR BFN EEB8511 ~ Rev 0, "APS Calculations Oo Not Reflect As Constructed
Conditions," [B43 850801 901), (07/24/85)

SCR BFN EEB8528, Rev. 0, "Failure to Follow Procedures for
Calculations," [B43 851031 912], ( 10/28/85)

SCR BFN EEB8529, Rev. 0, "Failure to Identify the Minimum Set of
Calculations Necessary to Oocument Systems,"
IB43 851101 921], (10/28/85)

SCR BFN EEB8601, Rev. 0, "Inadequate Oocumentation of Cable Lenqths Used
in Calculations," j843 860115 940], (01/15/86)

SCR BFN EFB8605, Rev. 0, "Inaccurate Transformer Loadinq Assumptions
made in Electrical Calculations," (02/11/86)

,SCR BFN EEB8607, Rev. 0, "Calculation Was Aooroved Without Interface
Review," [843 860214 937], (02/10/86)

SCR SgN EEB8629'ev. 3, Subject: Violation of Voltaqe and Frequency
Variance

SCR SQN EEB8646'ev. 1, Subject: Violation of Voltage and Frequency
. Variance

SCR GEN EEB8606, i843 861120 905], .(11/07/86)

SCR GEN NEB8706, [845 870128 851], (01/26/87)

SCR GEN ECB8601, Rev. 0, [842 860203 004], (Ol/27/86)

SCR WBN EEB8641, Indicates that the FSAR does not correctly reflect the
implemented automatic/manual control for the diesel generators durinq
loss of. off-site power, [843 860421 905]
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SCR WBN EEB8538, significant crIrndiition< report related to dies1el
generator loading,, LB43 850830 902], (()8/28/85)

SCR BFN EEB 8604, Rev. 0, "OE Calculation Determines DGs 3A,', 3B
and'3C're

Overloaded," [843 860214 905]', ('02/12'/86)

SCR BFN EEB 8630 Rev. 0, "Unanalyzed Loading of the DGs,"
[B43 860703 914], (06/24/86)

54. TVA Nonconformance Reports (NCRs):

NCR SQN EC'B8501, l.'845 850422 259], (04/ll/85)

NCR. GEN ECB8501, (.842 850313 004].,', (03/13/85)

NCR GEN NEB8501, Rev. 1, $ 845 860.'>12 851],, (05/13/86)

NCR MBN ECB8501, {,842 850408 001],', (04/08/85)

NCR BFN ECB8501, [842 850415 001],'04/10/85)

NCR BLN ECB8501, [,842 850412 002]i, (04/10/85)

55. TVA Problem Identification Reports (PIRS),i

PIR CiEN iVEB8601, f'84!3 860310 85'2],', (03/11/86')

P IR GEN NEB861 1 ~. [B45 861 230 85'1 ]~' 1 2/'29/86')

O
PIR BI N EC88605, Rev„0, (,842 861016 005],, (09/22/86)

PIR BLN EEB 8520 Rev., 0, "Process Loads Not Properlv Analyzed for Impact
on DG Loading," [843 851001 910], (09/26/85)

56. TVA report, M. 13ender', et al., "Adse<sm'ent! of E'ngineerinq Desiqn Control
for the Browns Ferry Nuclear Plant," LN6, RIMS Number], (09/85)

57. Office of Quality Assurance (OQA) 'Audit'eviation Report D51-A-84-0006,
LOQA 840801503], (07/02/84)

58. Division of Qua'lity Assurance, Deviation Report POE-A-85-0003-D'03,'No
'IMSnumber ], (03/28/85)

59. Sargent and Lundy Final Report, "Sequoyah 'Nudle'ar Plant, Nuclear Plant
Electrical, Calculation Program Ass'es~'ment," LNo RIMS number],, (04/08/86)

60. Sargent 5 Lundy Final Report,, "Matts Bar Nuclear Plant, Nuclear Plant
Electrical Calculation Progr am Ass'es~''meint," f'No RIMS number],, (06/03/86)
TTB-216
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61.

62 .

63.

64.

63.

66,

67.

68.

69.

70.

71.

72.

73.

74.

Sargent and Lundy Final Report, "Browns Ferry Nuclear Plant, Nuclear
Plant Electrical Calculation Proqram Assessment," [B43 860710 001],
(07/02/86)

Gilbert/Conmonwealth Report 2614, "Technical Review of SON SNP

Modifications for TVA," (03/03/86)

SgN Supplier Evaluation Data Sheet, Control Data Corp., [L10 860612
809], (06/12/86)

TVA Supplier Audit 85V-47, Control Data Corp., [I 19 860618 800],
(06/18/86)

TVA Supplier Audits 83V-17 and 92V-23, Control Data Corp. (Various
correspondence and data provided by TVA Tr ansmittal 148)

Specification 7500, Rev. A, "General. Motors Model 999 System Generatinq
Plant," (06/68)

TVA Contract No. 76K61-86181, Specification 2411, "gualification Testing
Procedure for Delaval Engine Generato~ Set," Rev. 1, (06/30/77)

TVA EN OES Calculation TI-ANL-169, "Installation and Verification of
MONSTER Version .2.0A," [NEB 841231 235],' 12/2'8/84)

EN OES Calculation, TI-ANL-170, "Implementation of 'RELAP5/MOD2"

[845 850529 235], (05/27/85)

DNE Computer System Inventory Current Throuqh 9/12/86 (Draft — Provided
by TVA Transmittal 140)

TVA ONE Computer System Library Files for Computer Proqrams: SPIPE,
TPIPE, CONAN, FAAST, STP, CH1224, Cable Routing, RESPONSE, HEATING,
BASEPLATE II, SPRINKL, FLANGE, BIGIF, FRAP-T6, 'BBWOLF, CIP

TVA OE Calculations:

0286S-OGLOS 50 Rev. 1, without Appendices," Diesel Generator Load
Study," [843 860326 903], (03/26/86)

BFEP-El'-85033, Rev. 1, "Appendix R - Design Load Study for APS,"
[822 861002 201], (10/01/86)

ONE calculation: Diesel Generator Load Margins SAN-E3-002, Rev. 2,
[843 860827 909], (08/27/86)

ONE calculation: Diesel Generator Loading Margins WBPEVAR 8608001,
Rev. 0, [B43 861001 915], (10/01/86)
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75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Engineering Change Notice, ECN L6715, (09/86)

Letter from J„M. 1'aylor, NRC, to S. A. White, 1VA, "NRC Reports
50-327/86-27 and 50-328/86-27," 'LL44 '860506 542,'], (04/22/86)

Letter from J„M. laylor, NRC, to S. A. White, TVA, "SQN Units 1 and 2,
Procurement Inspection, September .15-19, 1986, September 29-Cicti)ber 3,
1986," tA02 861023 Ol'9], (10/21/86)

Letter from 8,. J. Youngblood, NRC, to S., A. W'hite, TVA, with the
attached transcript of the investigative interview conducted by the HRC

on 02/21/86 at the First, Tennessee Bank Building in Knoxville, TN

LB45 860714 832], (06/23/86)

Letter from R,. Gridley, TVA, to J. Nelson Graice,, NRC, "NRC-OIE Region II
Inspection 50-327/86-27 and 50-328/86-27 - Response to Oeficiencies and
Unresolved Items," LL44 860729 801], (07/28/86)

Letter from R„Gridley, TVA, to J. Nelson Graice,, NRC, "BFN Units 1, 2
and 3 - Significant Condition- Report (SCR) BFN EEB 8511 dated
July 24, 1985,," LL44 861117 803], ( 11'/l7/86)

Letter from Shell to NRC (Adensam), Notifies NRC of fifth diesel
addition for WBN, (NEB 850'?20 609], (02/16/85)

Letter from W, S. Raughley, TVA, to Carmen Chiappetta, SZL, '"Elect'rical
Calcu'lation Program," i.No ikIMS

renumber],

(05/30/86)

TVA memo from J. P., Fenton to J.''. Webber, "Sarqent 5 Lundv Enqineers
Proposed Services For Electrica1l Calculations Program," j843 860827
901], (08/27/86)

TVA memo fznm W. C,. Orotleff to Those Listed, "Transition to iOivision of
Nuclear Engineering Procedures" ' B05 '860410 008], (04/14/86)

TVA memo from Chandler to Beasley, "Audit Oeviation Report
051-A-84-0006-001," [843 .851126 ~ 936],~ (.il 1/26/85)

TVA memo from J. F,. Weinhold to W. S. Rauqhley and O. W. Wilson, "Office
of Engineering (OE) Engiineering Assurance Audit 86-17 - Electrical
Oesigie Project (SQEP)," LB05 860428 005], (04/28/86)

TVA memo from E. G,. Beasley to F. W. ~Chandler, ~'Audit Oeviation Rdpokt i

051-A-84-0006'-001, Inadequate S'stem to Ensure Calculations Are Updated
to Support Design Change Made after Plan't Operation," LB05 85 1107'03],
( 11/07/85)
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88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

TVA memo from'E. G. Beasley to J. A. Crittenden, "Evaluation Report
POE-A-85-0003-Control of Desiqn Interfaces," [B05 850531 008], (05/31/85)

TVA memo from E. G. Beasley to T. W. Roberts, "OE tjMS Audit 85-30 - ECB
Methods,, Planning, and Development Group," [B05 850614 002], (06/14/85)

TVA memo from E. G. Beasley to T. W. Roberts, "OE AS Audit 85-31 - ECB
Technical Services Group," [B05 850729 001], (07/29/85)

TVA memo from.E. G. Beasley to guality Management Staff Files,
"Deviation Report POE-A-85-0003-D03," [B05 851217 001], (12/17/85)

TVA memo from T. W. Roberts to E. G. Beasley, "Response to OE /MS Audit
85-30 - ECB Methods, Planning, and Development Group," [B42 850716 001],
(07/16/85)

TVA memo from T. W. Roberts to E. G. Beasley, "OE /MS Audit 85-31 ECB

TSG," [B42 850916 001], (09/16/85)

TVA memo from T. W. Roberts to E. G. Beasley, "Deviation Report
POE-8-85-0003-003," [B42 860110 004], (01/10/86)

TVA memo from Cooney to Beasley, "Office of guality Assurance Audit
Report Ho. D51-A-84-0006," [ESB 840907 003], (09/07/84)

TVA memo from J. F. Weinhold to D. W. Wilson, "Division of Nuclear
Engineering (DNE) Engineering Assurance Audit 86-23 - Sequoyah
Electrical Calculation Restart Issue," [B05 860916 001], (09/16/86)

TVA memo from J; F. Weinhold to S. B. Johnston, "Division of Nuclear
Engineerinq (DHE) Enoineerinq Assurance (EA) Audit 37-06 - Enqineerinq
and Computer Methods Branch (ECB)," [B05 870129 004], (01/29/87)

TVA memo from J. F. Weinhold to E. Chitwood, "Office of Enqineerinq,
Engineering Assurance Audit 86-16, Browns Ferry Engineering Project,
Electrical Oesiqn Project," [805 860414 003], (04/14/86)

TVA memo from J. A. Crittenden to R. W. Cantrell, "OE Response.to
Deviation POE-A-85-0003-003," [L19 860114 861], (Ol/14/86)

TVA memo from, R. W. Cantrell to R. J. Mullin, "OE Response to Deviation
POE-A-85-0003-003 " [B05 860129 001], (01/29/86)

TVA memo from W. Zobel to D. T. Clift, "Computer Code COROD,"

f B45 860505 235], (12/24/86) (TTB 185-4)
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102.

103.

104.

105.

106.

107.

108.

109.

110.

112.

113.

114.

115.

TVA memo ft"om T. W. Roberts to J. P. Vineyard, "Sequoyah Nuclear Plant
Units 1 andi 2 - NCR SI)NECB8501 - V<~rification of Comouter Cable and
Raceway Programs and Data," [B42 8510'21 '004],'10/21/85)

TVA,memo from Kirkebo to Those Listed, "Design Calculations,'I
[805 860307 006], (03/07/86)

TVA memo from Key to Chandley, "Seluo~yah Nuclear Plant - Desiqn
Calculation Review," [B44 860729 012], (07/29/86)

TVA memo from Chandley to Kirkebo, "SAN ~- Review of Existing
Calcullations," [B44 860814 014], (08/14/86)

TVA memo from C. A. Chandley to ThOse Listhd, "Pol.icy M@morandam (MEB)-
Mechanical Calculations - MPM 86-04," [844 860625 002],

(06/25/86)'VA

memo from C. A., Chandley to Those Listed, "All Nuclear Plants-
Oesign Calculation Review," [844 870522 001], (05/22/86)

TVA memo from Raulston to lhose Listed, "Design Calculation
Verification," [B45 860909 258], (69/09/86)

TVA memo from J. A. Raulston to J, A. Ki'rkebo', '"Desiqn Calculat'Ions,"
[B45 860619'52], (06/19/86)

TVA memo from J. A. Raulston to IThose Listed, ".Oesiqn CalculatiOn
Verification," [845 861010 259], ( 10/10/86)

TVA memo from Barnett to Kirkebo, '~Desiqin ('.alculations,"
[841 860811 013], (08/11/86)

TVA memo from R. 0. Barnett to ThoSe I iSted, "Policy Memorandum PM'6-02
(CEB) - Civil Discipline Policy for Design Calculations,"
[B41- 860616 Olll], (06/16/86)

TVA memo from R. 0. Barnett tO ThoSe Listed, "Policy Memorandum PM 86-02
(CEB) Rev. 1 - Civil Discipline Po1licy for Design Calculations,'I
[841 861202- 0()2], (12/02/86)

TVA memo from Johnson to Barnetti, '~SON ~ PoliCy 'Memorandum PM'6-0>
(CEB) Civil Discipline Policy for Design Calculations,"
[B25 860819 499], (08/19/86)

TVA memo from Johnson to Hernandez) "SgN -~ Implementation of Sequoyah
Civil Discipline Calculation Action Plan," [825 861117 304], (11/13/86)
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116.

117.

118

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

TVA memo from.Raughley to Those Listed, "Policy Memorandum PM 86-15
(ECB) Electrical Calculations Checklist," |B43 860811 903], (08/06/86)

TVA memo from W. S. R augh 1 ey to Those Listed, "Policy Memor andum
PM 86-02 (EEB) - Electrical Calculations," [805 860508 902], (05/08/86)

TVA memo from M. S. Raughley to Those Listed, "Policy Memorandum
PM 86-16 (EEB) — Control of Electrical Calculations," |B43 870212 903],
(02/11/87)

TVA memo +rom Beaslev to Those Listed, "Design Calculation,"
IB05 851211 001], (12/11/85)

TVA memo from D. M. Wilson to R. L. Gridley, [B25 860613 023] Subject:
SgN-Electrical Calculation Program

TVA memo from C. G. Peterson to Bellefonte Engineerinq Project Files
"BL'N, Minimum Set of Calculations," with attached matrix,
f821 860916 004], (09/16/86)

TVA memo from R. M. Cantrell to Those Listed, "Bellefonte Nuclear Plant
— Electrical Evaluation Plan," LOET 840918 001], (09/18/84)

TVA memo from R. W. Cantrell to Those Listed, "Bellefonte Nuclear Plan't
— Electrical Evaluation Report," PTAS 850122 001], (01/22/85)

TVA memo from S. B. Johnston to Those Listed, "Development of an

Accurate ONE Software Inventory," [842 861128 001], (11/28/86)

TVA memo from S. B. Johnston to A. P. Capozzi, "Division of Nuclear
Engineering (ONE) Engineering Assurance Audit 87-06, Engineering and

Computer Methods Branch (ECB)," [B42 870226 005], (02/26/87)

TVA memo from R. C. Meir to Those Listed, "Browns Ferry, Sequoyah, Watts
Bar, and Bellefonte Nuclear Plant - All Units - NCR - GEN NEB8501,

Rev. 1," LB45 870317 252], (03/17/87)

TVA memo from J. P. Stapleton to E. P. Schlinqer, "Browns Ferry Nuclear
Plant - Units 1, 2, and 3 - Engineering Report for CA/ Report SCR

GENECB 8601 Rev. 0," f822 86 0514 001], (05/14/86)

TVA memo from J. P. Stapleton to R. L. Lewis, "Browns Ferry Nuclear
Plant - Unit 3, SCRBFNECB 8601," 1822 860723 009], (07/23/86)

TVA memo from W. C. Drotleff to Those Listed, "Design Basis Program for
TVA Nuclear Plants," |B44 860402 007], (04/08/86)
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130. TVA memo f"om M. L„ Rayfield to~Those List'ed,'. "Watts Bar Nuclear Plaht
'rogramDescription for the Watts Bar Ossian Baseline and Lidenkidg

Verification Program, [B26 860721 014],'(07/21/86)

131. TVA memo from J. P„ Stapleton t6 Thode-Listed, (T. L. Brother's, et aI),
"Browns Ferry Nuclear Plant - Baseline Program Plan, Revision 0, July 7,1986," [B22 860714 017], (07/07/86)

132. TVA memo from Stap'leton to Those Listed„ "Brpwns Ferry Nuclear Plant-
Design Basis Effort to Support Restart," [822 080515 010], (05/15/86)

133. TVA memo Raughley to Raulston, "Watts Bar Nuclear Plant Units 1'n'd 2-
10 CFR 50.55(e) - Revised Final report SCR WBN EEB8538,"
CB43 860423 918], 04/23/86

34. TVA memo from J. R., Lyons II to J. W. Cqan, "Wai:ts Bar Nuclear Plant .-
Pr e-INPO Design Evaluation„" [B49 851106 001-], (Il/06/85)

135. TVA memo from H.. L., Abercrombie to W. R. Brown, Jr., "Sequoyah Nuclear
Plant (SgN) - Employee Concerns Talk Group (ECTG) Element Ressort 2'05.'04
SgN-Engineering Category - Corrective Action Plan (CAP),"
fS03 861217 804], (12/19'/86)

136. TVA memo from J. R. Parrish to Those Listed, "Browns Ferry Nuclear Plan- guaility Assurance Program," (06/PO/72), located in BFN
OEDC-(jPM 3-73., Rl

137. Meetiriqs with DNE Per sonnel at Knoxville., Tenn. (10/07/86 and 10/08/86) „
,BLT 060

138. Supplement 4 to the Safety Evaluation by the Directorate of L'icens'ina,.
U.S. Atomic Energy Commission, in the mkttAr 'of 'TVA BFNP Unit's 1I, 2,

'nd

3, Dockets 50-259, 260, and 296, (09/10/73)

139. Bechtel calculation, "Diesel Load Study,'" Z-E9-451, Rev. 3, (03/14/87)
TTB-331

140. Teleconference between T. Sarver, Bechtel, and D. Loveless,,
T'VA,'05/06/87),IOM 971
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