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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 management, control,.

*and status listing of ac and dc electrical loads; and diesel generator design

margins. The element evaluations document the evaluation of 70 issues related
to TVA's four nuclear plant sites, Sequoyah (SQN), Watts Bar (WBN), Browns
Ferry (BFN), and Bellefonte (BLN). The 1issues were derived from a total of 13
employee concerns citing perceived deficiencies in the preparation and control
of guality-related design calculations, status of ac and dc electrical loads,
as well as diesel generator design margins.

0f the 70 issues evaluated, 20 were found to rTequire no corrective action.
For the remainder, 18 corrective actions were identified to remedy the 50
negative findings (those that reguire corrective action). Eight 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
identified 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 approved
designs and the revision of various documents to reflect actual
Has-configured" plant conditions. In addition, quality-related design
computer codes need to be documented and verified.

The identified causes for the negative findings were engineering 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

“corrective actions and the ongoing independent overview by the Division of

. ote sna

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 approoriate corrective action, plant
operat1ons/safety could have been affected. For example, the indeterminate
nature of the design margin for the diesel generators at SQN and BFN, while
those plants were operating, could have affected the capability of safetv
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. .

2719D-R29 (12/21/87)
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Preface

'"This subcategory report is one of & series of reports prepared for the
Employee Concerns Special Program (ECSP) of the Tennessee Valley Authority
(IVA). The ECSP and the organization which carried out the program, the
Employee Concerns Task Group (ECIG), were established by IVA's Manager of
Nuclear Power to avaluate and report on those Office of Nuclear Power (ONP)
employee concerns filed before Februsry 1, 1986. Concerns filed after that
data are handled by the ongoing ONP Employee Concerns Program (ECP).

The ECSP addressed over 5800 smployee 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 eand 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 levals 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
resctor unit 2. An elemont consists of one or more closely related
issues. An issue is a potential problem identified by ECIG during the
evaluation process as having been raised in one or more concerns. For
efficient handling, what appeared to be similar concerns were grouped into
elements early in the program, 'but issu@ definitions emerged from the
evaluation process itself. Consequently, some elements did include only
one issue, but often the ECIG evaluation found more than. one issue per

element.

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

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

Additionally, at the end of each subcategory ceport will be & 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.

s o St ¢ Bt e .
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The subcataegories are tNQm$elve$ summarized in & series of eight category
reports. Each category report :ev1ews the major findtngs and collective
significance of the subcategory reports in one of the fallowﬂng\arbaw |

* management and personnel relations ] j A [

* industrial safety

* construction

* materiel control

* operations o

* quality assurunce[quaiity dontrol ' ]

¢ welding ’ 3 P ‘

* angineéring
A separate report on employee concerns dealing with épeéific ‘contentions of

intimidation, haramsment. and ‘wrongdoing will be relaased by ithé TVA Office
of the Inspector General.

Just as the .subcategory reports !integrate the information collected at t
element level, the category reports intégrate the information assembled' in
all the subcategory raeports within the- eategory» addtessxng partxculmrly
the underlying causes of those problenms thut run across more than one
subcategory. ‘ oo

A final report will 1ntegrate and assess the information collected by all
of the lower level reports. p:apared for the ECSP, 1nc1uding the Inspector
General's report. ‘ bt ‘

For more detail on the methods by which ECIG ‘employee concerns were '
evaluated and reported, consult the Tennessce Valley Author1ty Employee
Concerns Task Group Program Manual., The Manual spells out the program's
objectives, scope, organization, and responsibilities. It also specxfies
the procedures that were followed in the investigation,’ capo%txh;l ahd
closeout of ‘the issues raxﬂed by employeée concerns.
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ECSP GLOSSARY OF REPORT TERMS*

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

Class A: Issue cannot be verified as factuasl

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

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

Class D: Issue is factual and presents a problem for which corrective
action has been, or is being, taken as 2 result of an evaluation

Class E: A problem. requiring corrective action, which was not identified
by an employee conceran, but was revealed during the ECIG
ovaluation of an issue raised by an employee concern.

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

concern (see "employee concern")

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

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

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

employee concern a formal, written description of a circumstance or
circumstances that an employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on a K-form or a form equivalent to the
K-form.




’ requirement a standard of portormanco. behavior, or qualicy on whicn an

.« feMiT uen nFa = rem " .
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evaluator(s) the indivldual(s) assigned the . ceaponsxbxlxty Lo assess a' specxtir'
grouping of employae comcerns

findings includes both statements of fact and the jmdgments made about thosa
facts during the avaluaciou process; negative tfndings require corrective

action.

issue a potential problem, as interdreted‘bj the BCTG dur;ng the evaluation
" process, raised in one or more concerhs.

K-form (see “employee concern" )

evaluation judgment or decxsxon may be based. L0

root cause the underlying reason for a problem.

*Terms essential to the program but whic¢h require detailed dmtinition havo been
defined in the ECIG Procedure Manual (e.g., genercic, specific, nucléat
safety-related, unreviewed safecy significant question). o

' ' g -
- « w8 aw matettel o ¥ T setmealim S W




R
H

IVA EMPLOYEE. CONCERNS REPORT NUMBER: 24600
SPECIAL PROGRAM
FRONT MATTER REV: 2

PAGE v OF wviii

AISC

ANST
ASHE
ASTH
AWS’
BFN
BLNY

.CAQ

CAR

CCTs
CEG-H
CFR
CI
CHIR
coc
DCR

DNC

Acronyms

Administrative Instruction

American Institute of Steel Construction
As Low As Reasonably Achievable
American Nuclear Society

American National Standards Institute
Amprican Sociesty of Mechanical Engineers
American Society for Testing and Materials
American Welding Society

ﬁroyns Ferry Nuclear Plant

Bellefonte Nuclear Plant

Condition Adverse to Quality

Corrective Action Report

Corrective Action Iracking Document
Corporate Commitment Tracking System
Category Evaluation Group Head

Code of Federal Regulations

Concerned Individual

Cortified Materisl Test Report

Certificate of Conformance/Compliance

Design Change Request

Division of Nuclear Construction (see also NU CON)
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DNE
DNQA
DNT
DOE
DPO
DR
ECN
ECP
ECP-SR
ECSP
ECTG
EEOC
EQ
EMRT
EN DES
ERT
FCR
FSAR
FY
GET
HCI
HVAC
Iz
INPO
IRN

Division of Nuclear Engineering

pivision of Nuclear Quality Assurance

Division of Hucléar Training

Departnent of Bnétgy

Division Personnél Officer

DPiscrepancy Repo#t or Devia%ion Report % % R
Engineering Change Notice
Employee Concerns Program
Employee,Concernﬁ Progran-Site Representative. Lo
Employee Concornd Special Progranm S N
Employee Concern# Task Group -

Equal Employment EOppottunity Commission ool
Environmental Qu@lification

Emergency Hadicai Response Team } E o
Engineering Design

Employee Remponsq Team or Emecgency Raspcnée ieam
Field Change Raquest .

Final Safety Anal&;is Report

Fiscal Year |

Gensral Employee itainin;

H;znrd Control Inﬁtvuqtion

Heating, Ventilacing. Air Conditioning
Installation Inst?uetion

Institute of Nuclbac Power bpefaﬁiohs

Inspection Rejection Notice

» S ot i
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L/R Labor Relations Staff

N5SAT Modifications and Additions Instruction
uI Maintenance Instruction:
%SP3B Merit Systems Protection Board
¥. 5y Magnetic Pmi::le Testing
NCR - Nonconforming Qondition Report
NDE Nondestructive Examination
NPP Nuclear Performance Plan
NPS Non-plant Specific or Nucléar Procedures Systenm
NQAHM Nuclear Quality .Aasdtance Manual
NRC ‘Nuclear Regulatory Commission
. NSB Nuclear Services Branch :
) ‘ NS&S Nuclear Safety Review Sf.n!‘t

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

NUMARC Nuclear Utility Management and Resources Committee

OSHA Occupational Safety and Health Administration (or Act)
OHPH Office of Nuclear Power . ,
. , ,‘ -OWCP  0££1¢0 of Workers Compensation Program
‘ ! PHR' Personal History Record
T ﬁiquid Penetrant Testins
QA ‘Quality Assurance
'QAP Quality Assurance Procedures
QC Quality Control
QCI Quality Control Instruction
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Qcp Quality Control Procedure

QIC Quality Iechnology Company oo
RIF Reduction in For#e

RT Radiographic Testing

SQN Sequoyah Nuclear Plant

SI: Surveillance Inéﬁruction

SoP Standard Opuratidg Procedura !

SRP Senior Review Paﬁel

SWEC 'Stone and wabataﬁ Engineering Corporation o
“TAS Technical Assistance Staff

T&L Trades and Labor .

TVA Tennessee Valley Authority,

TVTLC Tennessee Valley fradeu and Labor Council

uT Ultrasonic featidt

VT Visual Testing

WBECSP  Watts Bar Employee Concern Special Program
WBN Watts Bar Nuclear}?laun
WR Work Request or H@thleem

%) Workplans

I e SO
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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 Watts 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 support of design
output' documents, they were performed informally when compared with today's
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. Fformal 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 availability 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 comouter software,

In brief, beginning in 1984, TVA attention focused on the failure to ensure
that calculations and studies performed by the Electrical Engineering Branch
(EEB) were updated and revised to support changes in the design. An internal
TVA QA audit (Ref. 57) cited as root causes inadequate procedural controls and
a failure of the EEB to receive squadcheck cop1es of- drawings and load changes
from project personnel.

27190-R29 (12/21/87)
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TVA established an electrical ca]cu]at1ons program 'in 1985 to. correct’ and
resolve deficiencies found in electrical: calculations at the four nuclear
plants (Ref. 87). In March 1986, the Director of Eng|neer1ng Techﬁ1cg ‘
Services made this effort a requmrement for the Mechan1ca1 Nuclea nd Civil
engineering branches as well (Ref. 103).:

Revision 8 of TVA Topical Report: TVA-TR7¢-1A 'which i$ the Qua11ty Assurance ‘
. Program Description for the Design, Consfruct1on, and -Operation of TVA Nuclear
Power Plants, was the revision. available when the element evaluations for this
subcategory were written. Revision 9 of the 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 réport as follows: |

o Section 2 -- summarizes, by element, the issues stafed or 1mpl1ed in
the 9mp]oyee concerns and addresses the determrnatlon of ‘their
generic applicability

o: Section 3 -- outlines the process followed for the e]ement and
subcategory evaluations and cites! documents ' rev1ewed ‘ !

o Section 4 -- summdr1zes the findings by e]ement and ‘identifies the
negative findings that must be Iresolved ‘ |

o} Section 5 -- h1qhﬁ1ghts the corrective actions required for o
resolution of the negative findings cited in Section 4 anH #elhte‘ ‘
them to each element and to each plantisite :

) Section 6 -- 1dentifies causes 'of ' the ﬂeghtfve*fihdings
0 Section 7 -~ assesses the significance of the negative findings

] Attachment A -- lists, by element, each emp]oyee roncern evaluated
in the subcategory. The concern number is given along with notation
of any other subcategory 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 is characterized by TVA as safety re]ated
(SR), safety significant (SS), or not safety related (NO).

o] Attachment B -- Cdnta1ns a summary of the element leve] bl
évaluations. Each issue is listed, by element number and plant,
along with its corresponding f1nd1ngs and corrective actions. Thp
reader may trace a concerh from Attachment A to an issue in.! | |
Attachment B by using the element number and appl1cable plant. The
reader may relate a corrective action des<r1pt1on in Attachment 8 to

\ causes and s1gnlficance in Table 3 by usxng the CATD number which

- * e Sl e

27190-R29 (12/21/87)
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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 a employee concern. These are classified
as finding class "E" in Tables 1 and 2 of this report

0 Attachment C — 1ists 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 raised 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

3js presented in 15 element evaluations.

A1l 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. (EDS) 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 SQN. 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.

2719D0-R29 (12/21/87)
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A1l of the issues evaluated under this subcategory, except as’ noted in the.
preceding paragraph, apply to all four plants. These 1ssues,‘grouped by
element, are summarized below:

o

Element 205.1, Calculation Preparation and Updatinq‘- There: are o |
problems in des1gm calculatlone, in that 'some are never prepared and
some are inadecuate in- scope and quality. ‘

In this report, scope as related to a calculation has been | |
interpreted to mean that a calculation does address the essential
parameters reqm1red by the-calculations. .Also in this report
quality refers to compliance with procedures as well as to proper
treatment -of design criteria, assumptions and input: data, c0rrect
methodology and approach, and reasonableness of results.

Element 205.2, Calculation Control and: Interface Requ1reMents‘- !
There 1is lnadequate control and interface coordination of design:
calculations. There are no\prbcebuﬁes‘to maintain ca]cu1at|ons
current.

Element. 205.3, Calculation Records Retention - Design calculations | |
are not stored as quality records, and TVA manaqement is ‘not aware

of the requirements of ANSI N45.2.9 for retention of desiqn ‘
calculations as permanent ‘plant quality records. = b

Element 205.4,. Verification/Documentation of Ouahtv Related Desmn“

Computer (odes - The 1ssue 1dentified 1n 'this element refers to
programmallc deficiencies in the control of computer programs used

in the design orocess. In addition to computer program ‘
verification, the issue was conservat1vely interpreted to include

other types of documentation as soc1ated w1th the control ‘of ! computer

program usage in engineering.

Element 213.1, Inadequate Management, Control and StatUS Listing of 1
AC_and OC ETectrical. 0ads, Including Diesel Generator Marains - The

ac and dc electrical loads and margins are not kept current as

changes occur. Also, electrical calculat1ons for loads are!

inadequately prepared and controlled. ' P

Element 243.0, Inidequate Diesel Generator Margins - Dieset: = = |
generator loadmng and margin records are not properly maintained: Co
resulting in inadequate capacity. Because of inadequate lcapacity, |
diesel generators were added but 11¢ens1ng documents were not .

updated. o

Each issue evaluated within the element evaluations is stated fully in P
Attachment B, which also lists corresponding findings and correct1Ve act1oﬂs
discussed in Sections 4 and 5 of this report. D b

27190-R29 (12/21/87) o
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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. %he
references cited are listed in Attachment C. .

3.1 Element Evaluation Process

The steps listed below were followed to evaluate issues for the element
evaluations.

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

. For elements 205.1, 205.2, 205.3, and 213.1, reviewed regulatory
requirements (Refs. 2, 4, and 5), industry standards (Refs. 10 and
11), and TVA criteria documents (Refs. 19 through 22, 32, 33, 34,
36, and 38) related to the issues to determine requirements for the
development and control of design calculations.

c. For element 205.4, reviewed requlatory requirements (Ref. 2) and
industry standards (Refs. 9, 11, 12, and 18) related to the
verification and documentation of quality-related design computer
programs.

d. For element 243.0, reviewed requlatory requirements (Refs. 1 through
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.

e. For elements 205.1, 205.2, 205.3, and 213.1, reviewed Engineering
Department and project procedures (Refs. 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.

i

27190-R29 (12/21/87)
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f. Reviewed the Essential Calculation Programs (Refs. 23, and 103 '@
through 123), the Design Basis Programs (Refs: 23, 129 and 132) and
the Design Baseline and Verification Programs’ (Refs. 23 28, and |
130) to determine if the e programs wm]] adequately address these
issues. ! !

'g. For element 205.4, reviewed TVA procedures 'and practices for | | |
implementing the requ1rement5\for verification and documentation of
quality-related design computer programs (Refs. 26, 35, and 37). |

h. Reviewed applicable des1qn documents to develop des1gn understand1ng
and to verify 1mp1ementat1on status. ' S

.i. Reviewed applicable FSAR (Ref. 19) and Nuclear Performance Plans
(NPPs) (Ref. 23) to understand scope and basis of NRC. review,: to
determine regulatory compliance,: and to 1dent1fy any open 1ssues or
TVA commitments related Lo design calau]atwons._; j I

j. For element 243.0, reviewed applicable FSAR (Ref. TQ)‘and NPPs

: (Ref. 23) to understand scope and basis of NRC review, to determine
regulatory compliance, and to identify any open issue$ or TVA: |
commitments related to d1ese1 generator margins. - Lo

k. For all elements, reviewed other: documents iapplicable to the 1ssue
and determined to be needed for the evaluation, such as ' !
correspondence .(Refs. 76 throughi 134), transcripts. of 1nvest1qat1ve
interviews (Ref. 78), audit results, prior independent ver1f1uat1on
reviews, procedures, Nonconforming Condition Reports {NCRs), | | |
Engineering Change Notices (EQNsD,weva]uatwon reports, etc.
(Refs. 40 through 62 and 75).

1. For element 205.4, investigated the implementation of the procedures
and practices identified in "g" by reviewing the computer program |
documentation system, examples of computer program verification:@
records (Refs. 68 through 71), and re]ated documentatuon (Refs. 63,
64, 65, 101, 124, and 125). '

m. For element 205.4, interviewed cognizant' TVA personnel (Ref. 137),
and reviewed evidence from previous investigations (Refs. 50, 51,
52, 97, and 125) and nonconformance reports (Refs. 53, 54, 55 and |
102) to develop an understanding of identified problems.

n. Evaluated TVA's committed corrective actions.

Using the results of the element evaluation process, the issues wereiévaluated

for the elements and the findings and corrective actions were documented. | |
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3.2 Subcategory Evaluation Process:

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

a. Tabulated the concerns addressed 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 8).

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 judgment -and information that may not have been
apparent at the element evaluation level.
4.  FINDINGS

Past audit reviews by organizations 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 various audits (Refs. 85 though 100 and 125) by TVA's
quality assurance organizations, inspections conducted by the NRC (Refs. 76,
77, and 79), and evaluations performed by the Institute of Nuclear Power
Operations (INPQ). (Refs. 40 through 43). From thaese reviews, problems were
identified regarding calculations needed to support approved designs.
Calculations were identified in these reviews as being missing, incomplete, or
not updated. Assessment of the condition by TVA management concluded that a
review of design calculations should be conducted by all four technical
branches in DNE.
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To address these findings, DNE initiated calculation review efforts to resolve
not only these previous audit findings but also their generic implications.
Each engineering discipline within DNE is performing a review to assess the
extent of this condition and adequacy of its calculations.

The findings from each of the 15 element evaluations for this subcategory are !
contained in Attachment B. The findings are listed by element number and by L
plant. The findings and discussion of the evaluations for each element apply ! j
to all four plants (unless otherwise noted) and are summar1?ed in the ' 1+ !
following subsections. ‘

4,1 Element 205.1 - Calculation Preparation and Updating‘(AlllPlants)

Element 205.1 issues “"c," "d," and "e" for WBN, BFN, and BLN are addressed as
issues "a," "b," and "c," respective]y; in Element Evaluat1on 205.2 for SQN.
Element 205.1 issues wEh and "g" for WBN, BFN, and BLN are addressed as issues
"a" and "b," respectively, in Element Evaluat1on 205.3 for SQN. Element 205.1
issues "h" and "i" for WBN, BFN, and BLN are addressed as 1ssues "a" and “b,"
respectively, in Element Eva1uat1on 213.1 for SQN.

The reports and documents reviewed identified deficiencies in the scope of ‘
some design calculations. The Gilbert/Commonwealth (Ref. 62) and NRC ‘
(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 routed pipe and failure to ' '
consider torsional shear stress effects on weld design for cable tray ' 1 1 j
supports. The Sargent & Lundy reports for SQN, BFN, and WBN indicated ‘
deficiencies in the scope of some electrical calculatIOns reviewed 1nclud1nq

those for cable ampacity, containment electrical penetrations (Ref.59), 1 |
auxiliary power system, and the dleselwgenenator load study (Refs. 60 and |

61). The Bellefonte Electrical Evaluation Report (Ref. 48) indicated I | | !
deficiencies in the scope and qual1ty of some electrical calculations reviewed
including those for the aux111ary -power system and the diesel generator load

'study. Also, the evaluatuon team confirmed that some calculations were |
g§g1§1ent in scope in reviews for SQN element evaluations 215.2, 215.6, and|

Deficiencies related to the quallty of 'design calculations (c]uar statement  of:
purpose, listing of assumptions and indication of unverified assumpt1on5y i
reasonableness of approach and results, etc.) were documented in both the
Gilbert/Commonwealth and Sargent & Lundy reports.. Examples: include 'the steam
generator access platform design, cable tray support 1oads, and short circuit
and station battery calculations.. ‘ ;

. An INPO evaluation (Ref. 134) also found that some mechan1cal calculat1ons ‘
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 personal job books that were sometimes kept by the originator
rather than the project records. These. records were sometimes taken by the
originator when transferred to another project. Many of these calculations
were not microfilmed.

The documents reviewed support the validity regarding the deficiencies in

'scope and quality of some design calculations. The majority of reviewed

calculations, however, were found to be adequately prepared.

Due to the deficiencies identified prior to the ECTG evaluations, TVA DNE has
established a program to identify, revise or create, and update those
calculations required by each discipline to support safety systems for safe
shutdown (essential calculations) and others needed to support plant
reliability and availability (desirable calculations).

4,2 Element 205.2 - Calculation Control and Interface Reaquirements
(A1l Plants)

Element 205.2 issue "a" for SQN is addressed as issue “¢“ in Element .
Evaluation 205.1 for WBN, BFN, and BLN. Element 205.2 issue "b" for SQN is
addressed as issue "d" in Element Evaluation 205.1 for WBN, BFN, and BLN.
Element 205.2 issue "c" for SQN is addressed as issue "e" in Element
Evaluation 205.1 for WBN, 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,
up-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 DES 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 (A1l Plants)
Element 205.3 issue "a" for SQN is addressed as issue "f" in Element

Evaluation 205.1 for WBN, BFN, and BLN. Element 205.3 issue "b" for SQN is
addressed as issue "g" in Element. Evaluation 205.1 for WBN, BFN, and BLN,
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The reports and documents (Refs. 40 through 62) reviewed by the evaluation ‘
team substantiate the fact that some design calculations, in:particular those
that ‘were prepared in the early-1970s, are not currently available or

retrievable and, therefore, do not provide subport for the design bases. ;The
reports do not necessar1ly support the d]legat1on, however, that some

calculations were never prepared.

Not until the early 1970s were regu]atory and industry gu1del1nes for . | I |
preparing and documenting design calculations developed and issued. :The IVA
organizations which were involved in the design and construction of nuclear ; |
power plants followed industry practice of the period regarding the l
development of calculations to support design decisions. While calculations, .
were performed as the basis for or in support of deSIgn output documents, they
were performed informally in comparison with today's standards. This does I
not, however, eliminate the present requinement to have essential calculations.
retrieveablie-in order to demonstrate Justmf1uat1on of the desan of safety
systems.

Before the early 1970s, TVA had no. formal reguirements for calculation
preparation and storage. Therefore, although calculations were, prepared
there was no "quality records" storage program. A large number of I
calculations that TVA or its outside consultants may have produced were not
formally documented and are not retrievable or available 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 with them wnhen transferred to another
project assignment. Many calculations frpm this penod appear not to have ‘
been microfilmed. as a part of the permanént olant record system. . | | | l

Design calculations prepared after September 1976, when the Wanaqement and ‘
Engineering Data System (MEDS) was initiated, were generally stored as quality
records but are often difficult to retrieve berause of record 1ndex|nq
weaknesses. Completion of the design calculation review program should ensure
that essential calculations exist and ere retr)evable to sunport ‘the design
basis for safety-related systems.‘ Lo

The essential reqgulations that affect calculation records retent1on are .
contained in 10 CFR 50, Appendix B. TVA memo (06/20/72) located inithe |
BFN OEDC-QPM 3-73, R1, (Ref. 136), 1ndncate¢ that TYA did not at the time
comply with the requ1rements of 10 CFRi 50, AppendixiB. TVA committed to.

10 CFR 50, Appendix 8, on 07/01/72.

In reviewing the issue of TVA mamagement awareness of requ1remen1s to retain
design calculations as permanent quality .plant records, the evaluation team
found that consistent procedural direction was given to engineering personnel
for the transfer and storage of final calculations to a central records
processing section. Quality Assurance Procedure SQN-QAP- 111-1.3 (Ref. 22),
which was issued in March 1970, was the earliest ‘such procedure rew1ewed, The
Division of Engineering Design procedure, EP 1.14, “Engineering Records r~
Retention and Storage,” 1ssued 09/17/74, referenres 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)
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 guality records retention should have been
identified by effective QA audits.

The documents and reports (Refs. 40 through 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/Documentation of Quality Related Design Computer Codes -
Element 205.4 (Al]l Plants)

Formal TVA procedures, such as EN DES 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) December 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 SQN 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.

N
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The TVA reports, "Quality Assurance Evaluations Report - &valuat10n of
Computerized Cable Routing Systems" (Refs. 50, 51, and 52) documents: an
evaluation of the plant-specific computerized cable routing system and ' |
confirms the lack of adequate documentation of computer program verification.

The past TVA practices and procedures for 'verificdation and documentation of
computer programs used in safety-related design provided a system'that' I
addresses the essential elements of thel gdverning istandards and regulations.
However, the composite set of procedures governing DNE computer activities
lacked sufficient description of requirements and elements necessary to |
effectively implement the system for computer program verification and '
documentation. The following were noted in evaluating this system: ' |

o

with significant concerns that would be app]1caole elsewhere.

The formal TVA proqram, ENIDES EP 3.23 (Ref. 24), foﬁ computer
program verification/documentationiwas initiated in 1979, after most -
design activities were under way. 'It was not apparent that adequate’
consideration had been given to iretrofitting this documentation.
Also, it was not apparent that the lack of required computer program
verification documentationiis isolated to those cases already .
docymented in TVA nonnonformance reports (Refs. 50 through' 55, and
102 L

The use of unverified and undbcumented oef50na]jcomputer'software
for various calculations was identified:by TVA. It was not appare
that these were isolated cases or if tney were widespread occureng

TVA has recently (1984) undergone considerable 0rqan1zat1onal change
with the establishment of the Engineering Computer Methods Branch
{ECB) to centralize Division of iluclear iEnqgineering ‘(DNE) computer
activities (Ref. 137). Procedure upgrades have also recently
occurred, and additional procedure changes are in pracess (Ref. 26).

The documentation of those computer program verif1uat1ons (Refs, 68,
69, and 71) reviewed by the evaluation team was. in general
ronformance with the requirements of the governing procedure.
However, TVA reports document deficiencies regarding the lack of
computer program ver1f1cat10nwdocumentat1on for certain programs.
(Refs. 50 through 45, and 102). 1 I T |
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Implementation of the system to control user manuals was also reviewed. In

*eva1uatin? TVA's control of computer program usage, it was noted that the
c

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 committed to the DCVP to establish the identification of those
calculations reguired 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 DCYP 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 1Inadequate Management, Control and-Status Listing of AC and DC Electrical.
Loads, Including Diesel Generator Margins - tlement 213.1 (All Plants)

Element 213.1 issues "a" and "b" for SQN are addressed as issues "h" and "i,"
respectively, in Element Evaluation 205.1 for WBN, 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 SQN and that the concern is generic to all TVA plants (Ref. 47).
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4.6 Inadequate DieSel Generatdr Marqins - Element 243.0"

A review of the SQN diesel generator calculation SQN E3-002 (Ref 73)
identified the following:: ‘ I

0 The design basis event'(DBE)']oading sequences do]not always
represent the worst-case diesel loading conditions.

o The diesel generator capacity calculation used loading sequence
tables that are different from actual conditions. The planti i |
modifications required to reconcile the “as-built" condition with
the analyzed configuration are to be 1mp1emented per‘ECN L6715 lprior!
to restart. . P

"o Long-term loads that may be tripped to keep the loadxng withfiin ithe
diesel generator's steady state! capability ‘have not been
incorporated into operat1ng procedures.: o

0 The adequacy of the diesel generator capacity was determ1ned for |
unit 2 operation assuming unit 1 is in cold shutdown; evidence that
the diesel generator capac1ty is adequate for two unlt operation !
does not exist. !

The diesel generator loading, has not been! f1na11zed for WBN. In addition, the
evaluation team reviewed calculation WB EPVAR 8608001 (Ref. 74) to determine g °
the adeauacy of the NG capacity. The calculation contains loading sequence:

tables corresponding to several Design Basis Events (DBE). However, these ‘
tables are based on plant configurations (i.e., physically connected and | | ‘
sequenced loads) that are different from the actual "as-built" condition that .
existed at the time this calculation was performed. ' These analyzed plant
configurations were considered "unverified assumptions;" and plant

modifications are required to reconcile the "as-built" condition with fhe

analyzed con11gurat1on. .No ECNs were identified to 1mp]ement the changes.

At BFN, diesel qenerator (0G) rated capacnty for requ1red long~term
steady-state loads is adequate to support unit 2 operation; however, the
capability of the 'DGs 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 adequacy, calculations are being
performed to include the automatic starting transient analysis and will
indicate load sequencing voltage and frequency responses of the generator.
Similarly, DG capacity and automatic starting capability have rot been:
demonstrated to be adequate for three-un1f operation with e1ght DGs..
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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 Design Criteria BFN-50-7082 (Ref. 32) were
reviewed and found to contain similar statements concerning Safety Guide 9
(Ref. 8). Both documents stated "the diesel capacity shall be within the
1imits 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
S6-9 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 DG load calculations.

Lack of documentation 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 life of the

plant. .

The issue regarding the addition of DGs because of inadequate capacity and
without updating licensing documents has not been substantiated. The DGs were
added at SQN and WBN to increase plant availability when one of the four DGs
is taken out of service, not for additional capacity. The problem of
inadequate DG capacity was recognized at BFN, and DGs were added before
operating licenses were issued. Therefore, updating of licensing documents
was not required. No 0Gs have been added to the BLN design, and, thus, this
issue is not valid for BLN.

4,7 Summary of Subcategory Findings

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, D, and E findings require corrective actions. The
corrective action class, defined in the Glossary Supplement, is identified in
the table by the numeral combined with the finding class. 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 s identified in Table M for a single
finding (e.g., element 243.0, Finding a), Table 2 counts on]y a single
classification. Table 2 1dent1f1es one f1nd1ng for each issue evaluated. | of
the 70 issues identified by a classification 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 corrective actions,
and five requiring new corrective action resulted from per1phera1 findings
uncovered during the ECTG: Pva1u4t1on.

TVA EMPLOYEE CONCERNS REPORT NUMBER: 24600 =
5. CORRECTIVE ACTIONS

In the past, prob19ms and Lonfus1on Had developed with respect to TVA's
nuclear engineering activities since both the headquarters nuclear engineering
organization and TVA's nuclear plants performed engineering activities. 1he

lack of a centralized engineering organization and a duplication of -
enq1neer1ng expertise and overlapping of responsibilities contributed to '
problems in areas such as design control and configuration control. | | |
Correction. of these problems include organizational changes, program changes,
and changes in the evaluation of plant modifications, In addition, an
Engineering Assurance (EA) organization has been estdb11shed to monitor these
corrective actions and the 1mplememtat1on of new programs and to provide '
feedback to management on 9ng1neer1ng performance.

TVA has developed a series of nuclear performance plans: (NPPs) to correct |
programmatic and management deficiencjes 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 wanagement 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 s1tp-spec1f1c nuclear performance
p]ans 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 identified problem areas and prevent their recurrence.

TVA's commitments ‘to resolving past deficiencies in the control of design
calculations are addressed in the following sections of the corporate and
respective plant nuclear p@rfonnance plans.

Corporate Sequoyah Browns Ferry ‘Watts Bar

(Volume 1) (Volume 2) (Volume 3) (Volume 4)
Organization Restructuring IV.E.Z] I1.1.2 II.1+2 ‘ Vi.1.2
Configuration Control VI.E.4 11.3.0 111.2.0 . vV.7.0
I11.4.0 1v.9.0

.Design Calculations - I11.4.0

2719D0-R29 (12/21/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 24600
SPECIAL PROGRAM REVISION NUMBER: 5
Page 19 of 45

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 common 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 Quality Report. This process includes the
identification of appropriate corrective actions.

Program 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
include integration of the calculations from the four DNE 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 DNE 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 civil calculations which exist
will be reviewed to ensure technical adequacy and consistency with the plant
design by selecting a sampie. 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: ..

0 Elecfrical

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, DNE
reviewed the minimum set of electrical calculations required and
confirmed this with information received from other
architect/engineers and utilities (Ref. 23).
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In addition, TVA contracted with Sargent and Lundy (S&L) engineers
to perform an independent assessment .of the electrical calculation
program. This assessment included; a review of those calculations
deemed by TVA to be required priori to restart or fuel load, the
rationale and methodology for identifying thdse‘ca1cu1at1ohsJ al
review of FSAR commitments, andia samp]e rev1ew of se]erted
electrical calculation documents. @ @ | - ‘

The long-term objective of the electrical ra]cuﬂat1on program is to !
correct the root cause of the conditions adverse to quality by |
development of a program that ensures control of the correctness and'
compietion of electrical calculations. :Other objectives of this
program are (1) to develop software programs and an electrical data
base for all future calculations to establish conSIStency between |
nuclear projects, (2) to ensure that lall future work is incorporated
into the design change process, :and (3) to be more respons1ve and
timely in the performance of electrical: calcu]af1ons. oo

To accomplish the objectives of !(1), TVA has purchased a caliculation
program from Sargent and Lundy (Refs. 82 and 83) that includes

electrical procedures, standards, guides and practices, computer i
software that has been QA approved for nuclear applications, 'and an '
employee training program on procedures and how to perform | 1 |
calculations. The program for (2) is being developed and is

currently being evaluated to determine how (3) is to be accomplished. ’

In addition, the long- term program!will :also comp]ete the electrical
calculations that were not required for unit reqtart.

o  Mechanical o
The purpose of the mechanical calculation review effort 4s to have
in place a complete set of technically adequate essential mechanical!
calculations. The ultimate intent is to maintain this complete set
of calculations throughout the operating life of the plants. '
The Mechanical Engineering Branch (MEB) technical keSpons1b111ties
include, among others, mechan1ca1 des1gm of the fol]ow1ng types of:
systems:
- Heat cycle
- Heat rejection
- Raw water

- Diesel generator
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‘ - Heating, ventilation, and air conditioning (HVAC)
- Fire protection 7

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 "acceptabie,"
“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.

0 Nuclear

The Nuciear 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 adeguate.

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.

NEB 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 + 1 1 | ‘
calculations in each bfjthese‘spec1f1c areas. The sampling process '
'will be directed accordingly. Additionally, branch functional iareas
where deficiencies are found I during the technical adequacy sampling
review will have their gample size increased. The long-term-goal of
the NEB calculation program is to establish and maintain this |
complete set of calcu1at1ons throughout the operat1ng 1ife of thel
plants. Lo P

o  Civil

The Civil Engineering Branch (CEB) .has instituted a program to |
address design ‘calculations on a generic -basis for the civili | |
discipline. The goals of the program are: . . . . 1 | 1 |
- Compilation of a master calculations l1sts

- Categorization of ca]culatlons as essential or des1rablp

- Identification of essent1al calculations

- Verification of existence of essential c¢alculations

- Retrievability/regeneration of missing essential calculations

- Technical review of essential calculations

- Establishment of effective calculations mainﬁenénce process

The civil discipline has determined that corrective actions are
needed in three major areas of its calculations program. ‘These
areas are the verification of retrievability, regeneration of

essential calcuﬁations,‘and verification of. techn1ca1 adequacy.

The following areas of c1v11 d1sc1p1wne respons1b111ty will |
specifically be reviewed: ! Lo ‘ ‘

Piping analysis and supports [ T R A

Cable tray supports

HVAC and conduit sﬁpports

Small bore piping 3
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Miscellaneous steel

"P1atforms

- 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 CER 50, Appendix 8, Criterion III,

“Design Control.” ANSI N45.2 and ANSI N45.2.11 amplify these reauirements 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-TR75-1A (Ref. 20), the Sequoyah Quality Assurance ianual (Ref. 22), and
the TVA Nuclear Quality Assurance ianual (Ref. 21).

Revised and improved Nuclear Engineering Procedures (NEPs) were issued in
mid-1986 (Ref. 84) to govern the reorganized Division of Nuclear Engineering
design engineering activities. These HEPs describe the verification, review,
issuance, and revision process of TVA design or vendor calculations. These
procedures include tracking unverified assumptions, nntifying users when
previously unverified assumptions have been verified, processing calculation
revisions in the same manner as the original, and evaluating calculations for
inconsistencies, errors, omissions, etc.

The NEPs also specify that a review be done to ensure such things as prooer
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 significance 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/ver1f1er of
calculations:

0] Design inputs, 1nc1ud1nq jnformation such as loads, temoeratures,
and pressures originated within DNE or isupplied by vendors, 'and
codes, standards, and requlatory requirements will be correctly
selected and current, referenced, and applied. o

0 Assumptions will be based on sound engineering principies and will |
be adequately identified and documented; inputs/assumptions 'that '
require subsequent conf1rmatnon willi be 1dent1f1ed.; P

o Applicable construction and operating exper1ences w111 be' considered.

o Appropriate ea]cu]ation methods will be used.

o Output will be verified to be reasonable compared with inputs.’

0 Adequate system performances, safety margins, etc., will be:
considered. e e e

In addition, the design verifier ensures that the calculation has been desian
verified. As stated in NEP 5.2 (Ref. 26), .acceptable methods ‘of des1gn
verification include, but are not limited’ to, the fo]]owan° ‘ | |

o Design Review - Crltical reviews to provide assurance that design
documents, such as drawings, calculations, anahysps, or |
specifications, are correct and satisfactory. = = e

o Alternate Calculat1ons - A second valid approach to ca]cuﬂat1ons, !
including simplitied methods, done by a person(s) other than the one
who performed the originail calculations in order to verify the:
correctness of the original calculations. The alternate
calculations are added to the original calculations and
cross-referenced for record purposes. P

o Qualification Tests - Tests whichi demonstrate that structures,
systems, or components will function as necessary. to meet design |
requirements; they include oerformance tests, seismic tests, and
tests of prototype units which iqualify a line or type of equipment.
They may consist of a complete functional! test or a ‘test to confirm
a specific design feature. | { 1 i . P

In addition to the NEPs, site-speCificlrequirementsisUCh‘asjthe project |
organization, interfaces, and variances from the NEPs are identified,
approved, and controlled in the site-specific engineering project manual.
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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.,
DG 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 DES EP 3.23 and ECB-EP 28.01) governing DNE computer
activities lacked sufficient descriptions of reguirements 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 DNE computer activities has been issued, wh1ch is intended to
correct these deficiencies.

e

Section IV of TVA's revised Corporate Nuclear Performance Plan (CNPP)
(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 HPPs (Section II for SQN, BFN and
Section VI for WBN). The organizational 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 chanages
should provide a clear focus for the DNE and help develop clear lines of
responsibility and accountability.

With respect to monitoring of compliance with orocedures that are developed as
part of a corrective action plan, it should be noted that the Engineering
Assurance (EA) organization was established as an intearal part of the Division
of Nuclear 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 Quality Assurance Program,
the Manager of Engineering Assurance reports directly to the Director of
Nuclear Quality Assurance. This new organizational structure focuses
management attention on development of adequate procedures and on training
personnel in the use of the procedures. The CHPP charges EA with the
! responsibility of providing training for DNE 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.

r—y o
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The substantiated issues indicate the need fdr increased and continued | | @ =
management attention to the engineering design processes and for increased
Division of Nuclear Engineering (DNE).involvement in p]ant modifications.
Engineering Assurance (EA) auditing will provide some assurance of compfliance
with various practices by providing feedback ito management on engineering
performance. Monitoring of the enaineering products on a day-to-day basis is
the responsibility of engineering line management.w The latest DNE procEdUres
are augmented by site-specific procedures that, when' properly followed,
provide a means to mitigate many of theiengineering design process prob]ems of
the past. Management attention should also be directed to provide adequate '
staff1ng to allow careful review and checking of the engineering work and the
design documents as they evolve. The organizational 'changes that have ‘been

made, especially to strengthen the Branch Ch1ef$ technical- review :
responsibilities and the Quality Assurancel and EA orqan1zat1on, provide a’
reasonable means to monitor the eng1neer1ng design procpss and adherence to
procedures.

In general, TVA senior management has identified the need for strengthening
its, Eng1neer1ng organization in res ponsé to the requirements of nucleariplant
des1qn. The Engineering organization is responsible for the content and
quality of the design documents and for ensuring that they conform-to sound
engineering principles, licensing comm1tmemts, and Quallty Assurance ‘progriam.
requ1rements. This need for strengthening is based, in part, on deficiencies
in design. process effectiveness. This need is also oart1a]1y based on past
implementation of the TVA Quality Assurance program. Thus, the need‘for b
strengthening the Engineering orqanization, as indicated by tne HPPs, is
accomplished primarily through additiondl training of the DNE oersbnnel to tn
requirements of that program and to basic management princioles. DNE Nuclear
Engineering Procedure NEP-5.2 and policy memo P 37-35, “(DNE) -
Project/Branch Responsibilities," dated January 123, 1987 (RIMS

801 870123 002], clearly delineate the respons1b1]1ty, authority, and
accountability of the Project Engineers and Branch Chiefs. The Project
Engineer is responsible for work 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 icorporate
QA program. The Branch Chiefs -are responsible for staffing levelsi and |~ | |
qual1f1cat1ons of technical .personnell on the projects, and for the technical
adequacy of the engineering design. The Branch Chiefs are the final 'technical
authority within DNE, and have the authority to stop vwork that does not!
conform. to eslab]ished requirements. ! In- the past, Branch Chiefs' authority or
resources to fully administer technical reviews 'was limited. ' Under the
restructured -organization, the Branchl CHief provides engineers and techmical
direction for the Project Engineer; the Branch Chief also assesses the need
for technical reviews, develops a document review and approval matrix, and |
schedules reviews as requ1red. These‘programs have been started but 'have not
been fully implemented.
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The EA organization adds another dimension to DNE's design review process by
performing 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 DNE on all matters
other than QA. At present, EA is actively reviewing the output of ONP's major
technical ‘programs. In reviewing EA's audits of the DBVP at SQN, the °
evaluation team finds that the methodology and performance appear to have been
effective in identifying problems and implementing corrective actions.

Table 2 identifies 50 findings 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
condensation of this information by element, with the applicable plant
identified in parentheses, follows:

o Element 205.1, Calculation Preparation and Updating (A1l Plants) -
tlement 205.1 1ssues “c,” "d," and "e" for BFN, BLN, and WBN are
issues "a," "b," and “c," respectively, in Element 205.2 for SQN.
Element 205.1 issues “f" and "g" for BFN, BLN, and WBN are issues
“a" and "b," respectively, in Element 205.3 for SQN. Element 205.1
issues "h" and "i" for BFN, BLN, and WBN are issues "a" and "b,"
respectively, in Element 213.1 for SQN.

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 long-term electrical
calculation program developed by S&L; SQN and BFN essential
calculations will be prepared using existing TVA methods. After
restart, SQN and BFN essential calculations will be evaluated under
the S&L program and will be revised or superseded as required.

Element 205.2, Calculation Control and Interface Requirements (All
1S 1ssue "¢ ement
205.1 for BFN, BLN, and WBN. Element 205.2 issue "b" for SQN is
issue "d" in Element 205.1 for BFN, BLN, and WBN. Element 205.2
issue "c" for SQN is issue "e" in Element 205.1 for BFN, BLN, and
WBN. '

FUCARRS
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A1l engineering d1sc1pl1nes are to implement the Essential ' |

Calculation .Program (ECP). The ECP addresses des sign calculations of

plant systems and features that are important to'nuclear safety.

The program objective is to!identify essential calculations), verify

their existence and retrievability, assure their technical adequacy,

and assure they are ma1nta1ned CUrrént w1th the plant design (all
plants). Pobob

0 Element 205.3, Calcw]at1on Record Retention (A1l P]ants)‘- E]ement !
205.3 issue "av T for SQN is issue "f" in Element 205.1 for BFN, BUN‘ |
and WBN. Element 205.2 issue “b“ for SQN is 1ssue “q“ in Element ‘
205.1 for BFN, BLN, and WeN,

The current Essential Calculation Program (ECP) has focused
management attention on the need to comply with improved! 'engineering
practices in preparation of icalculations and to enforce requ1rem9nts
for the retention, storage, 'and retrieval of calculations. ' | |

NEP-3.1, Section 4.1. 7” required all calculat1on bp issued' in !
accordance with NEP-1.3, "Records Control," which addres¢es‘sﬂorage,
retrievability, and retent1dn bf‘ca]culaﬁ1ons. A1l calculations:
issued as part of the ECP are to be'issued as QA records/in | |
accordance with NEP-1.3, ' Calculations. generated prior to 1976 (When
RIMS was initiated) are requ1rPd to be entered into RIMS 'as' they aregg
entered into -the Calculation Cross Reference Informatwn‘System ‘ ’
(CCRIS) as part of the CCRIS input procedure..

As outlined in NEP-1, 2” personnel  involved in des1qn calculations
have been or will be trained. 'This will include training in

NEPs 3.1 and 1.3 for those orepar1nq calculations. For those
involved in the retentijon, storage,‘and retrieval of caICUlat1onJ,
training will be prov1ded 1n Branch, ProJecf or RIMS procedures 'as
appropriate. ‘

Lower-tier procedures w111 be wrltten to supolement the NEPs that
control calculation-records (SQN, BFN, BLN). These procedures will.
be a site-specific engineering proanct administrative 1nstruct1on
that will address the fo]]owan topics: in more detaw].

- Collection, filing, and storage requirements for completed dr
approved calculations C

- Schedule requirements for the routine mlcrof1lm1ng of approved
-calculations ‘

- Definition of a fﬁnal calculation
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Element 205.4, Verificatijon/Documentation of Quality-Related Desian
Computer Codes (A1l Plants) - Until 1979, many of the programs used

to generate design calculations within DNE were 1isted 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 programs used by ONE were recognized in the
“public domain," and the NRC recognized "public domain" as an
acceptable verification mechanism. Personal computer (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 DNE quality-related computer software (Ref. 125). A survey
(Ref. 124) of all DNE 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 will
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 QA 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 HEP covers the development,
documentation, qualification (verification and validation), and
control of computer 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 design output or design
control information used as a basis for safety-related activities.

EC8 is responsible for controlling and'maintaining software system
documentation and for helping branches, projects, and staffs train
personnel in the use of computer software systems.

Element 213.1, Inadequate Management, Control' and Status Listing of
AC & OC Electrical Loads, Includina Diesel Generator "argins (All
Plants) - Element 213.1 issues. "a" and "b" for SQN are issues "h"
-and "1," 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 (SQN, 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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0 Element 243.0, Inadequéte Diesel Generator Marqins (A]] Plants) - “

The corrective actions include performing a thorough diesel
generator load study and loading analysis‘(ail‘plants)i modifying
the plants (SQN, WBN), changing operator procedures (SQN), and|
implementing a long-term electrical calculation program to ensure
that diesel generator load records are adequately maintained in the:
future. o

These corrective actions .also appear in Table 3, along wuth‘their
corresponding f1nd1mg/correct1ve action c]ass1f1cat10ns.‘ The 'table indicates:
the plant or plants to which a corrective action is applicable by the: | |
Corrective Action Tracking Document: (CATD) column where the applicable plant |
is identified by the CATD number. | | I P

From'the Finding/ﬁorrective’ActiQn Classification cbldmniofLT&b]e 3, it can be
seen that of the 18 corrective actions identified, five involve a revision or|
.addition of procedures, four invalve some type of documentation remedy, and
three each involve elther some type ofl evaluation or additional analysis'to
validate the design. The remaining require either hardware changes or
personnel training. In addition, the CATD column of the table shows that, 'in’
most .cases, a particular corrective action is iapplicable to all of the plants.

The evaluation team found the above corrective action p]ans to be acceptable
to resolve the findings. N e

6.. CAUSES f B ‘.

Table 3 also identifies one or more causes of the negative findings for each
problem requiring corrective action. For each corrective action, the most
jmportant cause is identified; however, in many instances it was felt ithat ithe
problem was the result of a combination of causes, each of which should be:@
identified. In those cases, more than one cause lS identified for some of the
corrective actions. Whenever direct evidence linked .2 cause to a probTem
requiring correctlve action, such evidence was taken into account.

For the 18 corrective actions ‘described in Table 3, five causes have been
indicated. These are shown in the table and tota]ed at the end. The most
frequent cause is "Inadequate Procedures." ' The next most frequent are
“Inadequate Q Training” and "Procedures Not Fallowed." The inadequacy of
procedures and cases where procedures were not followed led to specific -
instances where design calculations were missing, not prepared, or inadeauate,
and not stored as quality records and where computer codes were not verified
or documented. ‘ S

" “
»

27190-R29 (12/21/87) S




EXT N

TVA EMPLOYEE CONCERNS REPORT NUMBER: 24600
SPECIAL PROGRAM REVISION NUMBER: 5
Page 31 of 45

Most of the problems associated with these issues can be attributed to lack of
adequate procedures and to procedures not followed. These are the causes for
the concern regarding insufficient verification and documentation of
quality-related computer software. These are also 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 responsibility 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 management
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 requiring corrective action had
corrective action initiated before the ECTG evaluation indicates that TVA is
aware of the problems. The acceptable completion of the currently established
corrective actions (i.e., implementation of TVA's Essential Calculations
Program, verification/ documentation of computer codes) are intended to
correct the problems and prevent future recurrence.

TVA has acknowledged problems in the area of design control and confiquration
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. A1l 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 adeguate
calculations do exist for safety-related plant features.
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of partlculdr significance is the. fact that the need for strengtheﬁ1n? the |TVA
Engineering organization in response to the requirements of nuclear adt |
design has been identified, as noted in Section 5 of this report. To =
add1t1onal]y ensure that management policy is being enforced, an aud1t
function is provided by the Englneer1ng Assurance (EA) organization, which'
provides feedback to management on engineering performance. This subject will
be reassessed in the Engmnepr1ng categorv evaluation. : T

The ECTG evaluation team determined that' the majority of the corrective
actions for this subcategory were significant. An exampie of this'
significance is the diesel generator load calculations. TVA discovered that,
under certain conditions, there could be a pofent1al overloading of the d1ese1
generators for a design basis event at SQN, BFN, and WBN. This poss1b1l1ty is
being evaluated and any required modifications will be implemented ‘prior to
restart of SQN and BFN. A review of such a vital system is to be performed
before fuel load of WBN to ensure its ladequacy. '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 of performing-their design function is, therefore, also
indeterminate. TVA reported this to the NRC under 10/CFR 50.55(e) for NBN
(Refs. 81 and 133) and by letter of notification for 8FN (Ref, 80). |
‘Reportability was evaluated for JQN but the cond1t1on was deiermxmed not to
be reportable. .

The lack of satisfactory verif1c¢t1on/documentat1on of qual1tv-re]at9d des1qn
computer codes was classified as significant becapse incorrect results may .be-
generated by an improperly verified computer code. In addition, the computer
code may be used for an application it was not intended for if proper! !
documentation is not available (e. g., reaquired input, basis of code, !
assumptions used, range of applicability, etc.). This concern represents a
significant problem regarding the ability to design safety-related ssystems, |
.components, or structures properly. As an example, the number of significant
condition reports that were written against TVA's cable routing computer
programs indicated an underlying qualvty prbb?em that 'required evaluation.
The result of this is the initiation by TVA of an evaluation of current | |
capabilities and future direction for this software. S E N O

Although no additional cases of nonex1stent cdlculations or lack of computer
program verification documentation were identified in the: evaﬂuatldn,\the fact
that this documentation does not exist for certain calculations or computer
programs identified by TVA dictates that further actions are riecessary.. [t
cannot’ be concluded that the lack of this documentation is isolated to the !
identified cases, without further justification and/or investigation.! | | |
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¢ 0 Because of the number of negative findings in this subcategory and the

: significance level of the corrective 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 problems. The ECTG

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

' to resolve them. ) .

N The results of this subcategory evaluation are being combined with the other
subcategory reports and reassessed in the Engineering category evaluation.

vwa

:i; s 1f »:‘&
%
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MATRIX OF FLEMENTS, CORRFCTIVE ACTIONS, AND CAUSES "REVISION NUMBER: S

SUBCATEGORY 24600 . PAGE 37 OF 45
. | CAUSES OF NFGATIVE FINDINGS ¢ 1 1
| ) . "TECHNICAL | ]
| MANAGEMNT EFFECTIVENESS . DESIGN PROCESS EFFECTIVENFSS ADEQUACY i {
I 1 2 ] A ] 51 61 2.1 8 9-1 10 1 w | 1z | 3] daf s ) e | V7| |
|Frag- | . Proce-jInade- | | | Inade- |€ngry [Oestgn] Insuf. | A | Stgntfi- |
FIXOING/ |eented] Inade- | Inade- Jdures |quate |Un- | J1nade- |quate | Lack |Judgat|Crit/ [Verif [Stds | { cance of |
CORRFCTIVE l0rgan-[quate |quate [Hot  {Com- [timelyJLack [quate JInade-]As-bIt] of | not [Comait|Docu- [Kot | | Corrective]
‘ACTION [12a- | Q- {[Proce=[Fol- [muni- [Res of|of Mgt]Design]quate [Recon-|DesignfOocu- | Not |menta-|Fol- [Engrg |Vendor| Actionse |
FLEM __ CLASS.ee - CORRFCTIVF ACTION CATO |tion Jteng |dures Jlowed |cation]lssues|Atten |Bases Cales Jeil. 1Detaillmented] Met {tion |lowed |Error |Frror {D | M | H |
T 1 1 . 1 1 1 1 71 1 T | I
s, C3 ‘index and categorize sl | 1 x| ] | | | [ | ] ] | | Al-]-
calculations In accordance 1 1 | | | | | | | | ! 1 | | I |
with the Civil Design Calcu- i R | | I | l | | } | | | [
latton Program. Prepere | | ! ! } { ] i i i i i j i
written justiffcation for | | | { | | | | | | 1 | | | [ T
those essential caiculations i i i i i i i i i I | | | | 1 1 1
not needed for the restart | 1 | | 1 ( | | | | | [ T [ I ] 11
phase. ] | ] | i | | | | | I | ( | | | { 11
] 1 | ] 1 1 ] ] ] | ] i i1
5,1 €5 Irolement the Fssentlal 2051 | | | | | | I | | | ] | | 11
85,2 Cslculation Progras. Complete 544 A2 i bx I x §x i i i i i i i i fageige
230 the prograas and the review WBX 01 | | 1 | | | | ] i | | | ‘ | 1 11
of calculations that swport W8N 02 | 1 ] ] | | | | | | | | | I | 11
. . modifications to safety  BEN O) N R S N N e e e e T AT
o systeas. BN N2 | 1 | | | ] i | | | ] | | 1 11
1 ) - gLy ) | | | | | | | i i | i I | [
awoz - 1 L 1 0 1 [ R A A A S N A A A
- W05.7 ] N A B NN | [N | i | I N I | i I | |
LI | 1 R | | | 1 | 1 | | I L 1 | L | I R
. T m. | | 1 | | | | | | .1 I | [N [
! - 9 02 ! [ A A T T T T T R S S S S N N N |
T 11 I
F . w5y ¢4 ¢ Provide iraining of personnel 205.1 - i i i I i I i ) ] i t i i - i i Tor
205,3 in the retention, storage, uex 03 { fx tx | x| ] i1 { | { ! { ) ) | | -1
] : and retrieval of design BN 04 | I 1 | I | | | | | | | | | | | | Pl
caleulations. anos | [ N A N A ! | A I A
| ’ 205.3 i | | | | 1 71 | | 1 | g | {1 {1
- K 02 ] oo ! i i i i ] i [ | - b 4
‘ - T R I O R T I B B TR 1
i i i | { | i i { i { { i | i | 11
+ Defined {n the Glassary Supplement. . . . . : : B ) B} ) B
ee Dafined in Table L. - - - - - ~ - - - - -
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TABLE 1
CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

Finding/Corrective
. Issue/ Action Class* |
Element Finding** SON WBN BFN BLN
205.1 Calculation Preparation and a c3 c5 c5 c5 ‘
Updating b c5 ) c5 c5
c C5 C5 C5 C5
d (2) C5 Cc5 c5
e (2) A A A
f (3) (of: Ca. C4
g (3) A A A
h (4) C5 C5 C5
i (4) C5 C5 C5
205.2 Calculation Control and a C5 (1) (1) (1)
Interface Requirements b C5 (1) (1) (1)
c A (1) (1) (1)
. 205.3 Calculation Records a ca (v)y (1)
Retention , b A (1) (1) (1)
205.4 Verification/Documentation a i) Do 06 D6
of Quality Related Design’ b 03 ° 03 D3 D3
Computer Codes c SQN only & - - -
c BFN, BLN - - B B |
d SQN only €4 - - -
d 8FN, BLN' - - B 8 |
e SQM only E3 - - -
f - -

SQit only E2 -

(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 8.
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.

TABLE 1 (Cont'd)

F|nd1nq/Correct1VP

‘ Issue/ Action Class* i | |
Element j Finding**  SQN =~ WBN  BFN| 'BLN |
213.1 Inadequate Management, - lal [ [ [ 1¢c§5 = (1) (1) (1)
Control and Status Listing b @ = @ ' C5 (1) (v) (1)
of AC and DC Electrical . b bbb
Loads, Including Diesel’ P
Generator Margins
243.0 Inadequate Diesel Generator cal L1 iCcYy 1 C6 Cé Cé
Margins ‘ 2 e - -
‘ b Cs c5. (] c5
c 8 A A A
d A A 8 A
e - - £3 -

(1) Issue evaluated as part of element 205.1.

*Classification of Findings and Corrective Actions

Hardware

A. Issue not valid. 1.
No corrective action rpqu1red Pl 2. Procedure
8. Issue valid but consequences acceptaole. | 3. Documentation'
: No corrective action required. ol 4. Training
C. Issue valid. Corrective action ! 5. Analysis
initiated before ECTG evaluation. 6. Evaluation
D. Issue valid. Corrective action ' ! 7.

: Other
taken as a result of ECTG evaluation. | P
E. Peripheral issue uncovered during ECTG

evaluation. Corrective action required. |

**Defined for each plant in Attachment B. . e
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, TABLE 2
| _ FINDINGS SUMMARY

: . Plant
Classification of Findings SQN WBN BFN BLN Total
: A. Issue not valid. WNo corrective 3 4 3 4 14
action required.
! B. Issue valid but consequences acceptable. 1 0 3 2 6
No corrective action required.
. C. Issue valid. Corrective action 1 9 9 9 37
; initiated before ECTG evaluation.
D. Issue valid. Corrective action taken 2 2 2 2 8
as a result of ECTG evaluation.
E. Peripheral issue uncovered during 4 ] 1 n 5
ECTG evaluation. Corrective action
required.

:. Total 20 15 13 17 70

owrmt w
.
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MATRIX OF FLEM KIS
SUBCATFGURY 2400

» CORRECTIVE ACTIONS, AND CAUSES REVISION NUMBER: S

INRRFCTIVE ACTION

CAUSES OF KEGATIVE FINDINGS *

ML MOHT EEFEC DESIGN PROCESS FFF

[mented Inade-{ lnode-[dures |gquate Jun-
10rgan-[quate lyuste Jhat

lquate | Ltack [udgat
[Com  [tischyllack [quete [nade-|As-b1l} of | not
[t2a- | 0 [Proces[Fol- [mni- [Res ot]of Mt{vestgn]quate [Recon-[Designlbocus

[€nyry |Vendor]

conce of |
Corrective]

Jdutes Plomsd Jcatann] Issucs|Atien lowed [Error |frrur
T s

Init{ate the long-term
elecirical calcuiations
program that TVA has pur-
chased from StL. This

procedures, standards, quides 213.1

#nd praciices, cospuier

softwire for auclesr sopli-
catlons and fnhouse csvloyee

training orogram.

" incorporate requirements
{including PHAS-16) fssued
since the original {ssuve of

the manual,

Feriorm evaiudtion on

calculations to detemmine if

calculations are in

cocoliance with procedures.

Those that fa1) will be

Train personnel in

requirements of procedures.

>
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Defined in Tadle 1.
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. MATRIX OF FLEMENIS, CORRECTIVE ACTIONS, AND CAUSES REVISION NUMSFR: 5

SUECATEGORY 24600 PAGE 39 OF 45
CAUSES OF WEGATIVE FINDINGS # |
. . TECHNICAL |
A MANACEM'NY FFEFCTIVENESS DESIGN PROCESS EFFECTIVENESS - ADFQUALY - |
R ' M 2 3 4 5 [ 7 8 9 10 i 12 13 14 15 | 16 37 |
frag- Proce- [Inade- Inade- Engrg |Design]Insuf, | Signifl- |
FIKDING/ ) mented| Inade- | 1nade-{dures |quale Un- Inade- quate | Lack |Judgat|Crit/ [werif {Stds cance of |
CORRECTIVE Organ-|quate Jquate fMot  [Com [timely|tack  [quate JInade-[As-bit] of | not [Cormit|Docu- [Not Corrective]
ACTION 1za- | Q- |pProce-|Fol- |munt- |Res ol]of Hyt{Design]quate {Recon<|UestgnlOocu- | ot [menta-[Fol- Engrg |Vendor]_Actionse |
FLM CLASS 9 CORRFCTIVE ACTION CATD tion Jtrng |dures Howed Jcation]lssves] Atten |Bases ICates Jcid. [Detald nented] Het [tion Jlowed [Error Jfrror O | M | 4 |
| | ( |
| [ . [ ]
( l | 1 | !
05,1 02 A Project Specific 205,1 | | { |
2053 Fnaineering Project BFN 03 I x X X | Al-1-1
. Adainistrative Instruction BN 03 (
will be written to address 205.3 |
the following toplcs: SN 6} | I = |
o Collection, filing, and i 1|
. storage requiresents for | . 11 |
comleted or approved | | | [ ‘
calculations. ] : l | } |
\
0 Schedule requirements for | 1 1
the routine microfilaing of 1 ‘
approved calculations. - : |
0 Definition of 3 final | | . . '
calculation. | | |
| | |
05,4 0§ Fach cocputer program will be SN 0] | | X 1 Al-]-1
evaluated to detemine the N 2 | | | |
level of usage, K0S 01 ] | . | I 111
docusentation, and (wen) I | | |
verification. Corrective (sen) - | | | | | I |
actions will be taken in (eLn) | | | | I I I
accordance with established s 03 | I | | | | [ O
orocedures, to resolve any (wsN) | | | | | [ I |
problems fdentiffed in the () | I | i I O I
evaluation process. (eFn) | l I I A |
. (8LH) | l l | | | I I
: | | | | | | S P

* Defined in the Glossary Supplesent.

es Defined in Tadble 1.
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TARLE 3
mmx OF FLEMENIS, CORRFCTIVE ACTIONS, AND CAUSES REVISION NUMER: 5
: SUBCATFGURY 24600 PAGE 40 UF 45
. .
. | CAUSES OF NEGATIVE FINDINGS * N 1 1
: | : TECHNICAL | |
] MANACEME T EFFECTIVENESS OESIGN PROCESS EFFECTIVENESS ADEQUACY 1 |
j_v1 2 3 ] 4] s | 6.] 2 8 9 | 10 &N 12 13 1 4] s |6 [ YA | |
[frag- | {Proce- |Inade-] ] JInade- Engrg |Design] Insuf.| | | Stgnify- |
FINDING/ |vented| Insde- | nade-[dures |quate fun- | Inide- Jquate | Lack [dudgat|Crits Jwrif |Stds cance of |
CORRFCTIVF [0rgan-{quate lquate [wot  [Com [timely[Lack [quate |Inade-|As-bit] of | not [Comatt]Docu- [Not ) Corrective|
ACTION I422- | Q- |Proce-[Fol- [wuni- [Res offof Hgt|Designjquate [Recon-|Design]Oocu- | ot |menta-|Fol- [Engrg |Vendor|_Actioass |
FLEX CLASS . *® CORRFCTIVE ACTION CATD ftion_Qtemy Jdures |lawet Jcotion]lssues]Atien |Bases {Cales Jctl.  Detai)]mented Het {tion [lowed |frror {feror | D | B | H |
i i i i i i i i i i i | [ | ] | I N I
| | | ! | | | | 1 | ] | | | | | |
l | | i i I 1 ] 1 | | | ] | [ 1 ! | B I
5,4 0 Perform verification, SIN 1) | | b x | t t t 1 1 1 l I | x t talelel |
documentation, and security ws 02 | | l I | I | | | | I | | | | T |
. srevisions for computer “fuen) i 1 i i i i i i i i { i i ' i [ T
. prograss where probless’have (&FN) } | | | i | | | | ] | ] i | [ | |
B been identified {n the past. (eLN) i i i ] i i i i | | | A 1 - | | I O
| 1 | | | | 1 1 | | | ] | l | | ! [ I
1 1. | | | | | | | | | | | | I I
! £2 Gensrate or revige procedures SN 08 i 1 |« | | ! ! g i | i ] { ! tatl-1-1 |
o Trclude the requlressnt R I RN \
i for the DAF Comuter System i i i i | i | i i i i i i | { | [ I | |
: _ Library to verify the I3 R A R AU IR I D DR N SR FR [N AR R R S | I I I T |
; Tegibtiity of afcrofila B |
, cooles of corouter systea | ! l | E! ! | ! ! | ] i | Lot ! | AR IR A | |
docuaentation {existing and | | | | I | ] | | | | | | I -l | | [ I A | |
future submittals). 3 ] I I i 3 -+ I t i i i i i i i i i b ‘
| | | | | | | | | l | Il | N | | I T |
Pr rr r r r r r i1 - R I I R | [ |
L | L L 1 L L L L ! ! ! . L R T |
A T A O R A R A B I I R B \
. | S S ¢ ¢ A S S I - i [ [N S R o
| | | [ | | | | | | | | | | I ‘
i i i i i i I I I I ' I r I [ I | ‘
7] Provide tralning In cowuter SN 04 ] L x | x §x | 1 I | | | | i L =11~
software develooment and | l | [ | | | | | A | i | [ T ‘
contro) requireaents to DNF e | ! ! ] | ! ! 1 ] L ! oL
personncl. N [ A A (N A (N N AN S A (N AN SR AN N AN N A |
I i Y i i i i i i i ) i i i [ A
A O R R AN A R
"""""""""""""""""""""""" | A I R R I B N R A ‘
,,,,,,,, ) } = : | | i 1 | ] l : 1 | 1 e tr.a

* Defined in the Glossary Suppiesent.

a4 Defined in Tadble 1.
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TARLE 3

MAIRIX OF FLEMNES, CORRECTIVE ACTIONS, AND CAUSES

REVISION MUMBER: 5

SUBCATEGURY 24600 PAGE 41 OF 45

' - CAUSFS OF NEGATIVE FINDINGS # |

TEGINICAL |

. MANAGEMENE EFFECTIVENESS DESIGN PROCESS EFFECTIVENESS ADEQUACY ]

1 2 3 4 S 6 7 8 9 10 1 2 13 1] 15 16 17 |

) Frag- Proce- |inade- ) Inade- fngrg {Design]insuf. Signifi- |

FINDING/ mented| Inade= | tnade-fdures [quite |Uns Inade- quite | Lack |dudgat|Crit/ |werit [Stds cance of |

CORRFCTIVE Organ-jquate |quite JNot  [Com- |timelyftack [quate finade-|As-DIt] of | not [Comit]Docu- {Mot Corrective|

 ACTION 1z2e- 0- |proce-|fol- Jmuni- [kes of|of ngtipestgnjquate [Recon-|Designivocu- | Kot Jmenta-|Fol- [Engrg |Vendor| Actionse |

FLFN CLASS, ** CORRFCTIVE ACTION CAID tion ltrog ldures Jdowed lcation]Issues|Atten |8ases [Calcs Jcil. [Detaiifmented] Met jtion llowed [frror {frror f D | M { H |

) “ I Vo | : .

| P !

205.4 3 Fach cosputer prograa will be SN 0 | X ! X | Al - | -1

evaluated to detemine the | | | | |

. level of usage, | l l l
documeatation, and |

verification. Corrective | - | 1

actions will be taken in | i |

- accordance with established 1 {1

procedures, to resolve any | ' t 1

probless {dentified in the | | |

evaluation process. | ] : }

F2 Prepsre & procedursl) SN 06 X 3 Al-1-1

requirement for the ONF WS 04 1 7

Comouter System Library to {usx) [ I

periodically verify the (&FN) 1 1 1

distribution llsts for user's  (BLN) | | [ 1

' manuals. | | | | 1

| { l {1

2,0 (6 Finalize and document diesel Wi 0) 1 1 x | X X Afajer]

generator (DG) loading, BFR 01 § | I 11

1déntify any required LN 0 | ) ! | 1

changes, and perfom any i | 1 (|

additiona) analysis required | i | | | ‘ I 1 1

to show coroliance to oL | 1 i 11

regulations. | | | I I I A

| ] | | I I

- | | | ] I I

| | | | I T I |

l | . | 1 | I A |

1 | | | | | S |

¢ Defined in the Glossary Supplement.

: ~ ®¢ Defined in Tadble 1.
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TARLE 3
MATRIX OF FLEMNIS, CORRECTIVE ACTIONS, AND CAUSES REVISION NUMEER: S
SUBCATEGORY 24600 PAGE 42 OF 45
’ ‘ ] . CAUSES OF NEGATIVE FINDINGS & |
| TEOINICAL |
| PANAGEME KT EFFECTIVENESS DESIGN PROCESS EFFECTIVENESS ADEQUACY |
L 2 3) 494 sS4 61 21 81 910Nz aj el sl |
, |Frag- ] [Proce- JInade- | | Jinade- " [Engrg |Destgn}Insuf. ' Signifi- |
FIKDING/ |mented] Inade- | Inade-{dures |quate |Un- | Inade-|’ Jquate | Lack |dudgat|Crit/ Jvertf |Stds - caxeof |
CORRFCTIVF l0rgan-[quate [quate [Not  [Com [timely]tack [quate [Inade-JAs-b1t] of | not [Commit]Docu- [Mot Corrective]
ACTION [12a- | Q- [|Proce-{Fol- |muni- [Res of|of Hgt|Design]quate [Recon- Design|Docu- | Not [menta-{Fol- |Engrg |Vendor |_Actionse |
FLFM . CLASS *o ' ARFCTIVE ACTION CATD 1¢1ea Yteng  dures Qlowes fcationfissuesjAiten jBases {Calcs jcil. . jDetaiijmentedi Met: jtion Yowed JError lError | D | B I W
| ] | | | | I | | | | | L O
! ! | ! | | ] | I ] ! | | ! | 11
I 1 LR | ! | [ g ! } I
20,0 01 Perform plant modifications. Q% O} | 1 x | | x | | | | X | | AlAaja
! | ] ! | | ! } i i i
c2 Revise operator fastruction N 03 [ x| | x| | i | x| I | Al-1]-
) 20 reflect additional long- i i i i i i i i i i | {1
ters 1oads that may be | { | l } | 1 | | i ] 11
tricoed to keep 0G loading | | | { R | | | ] | 1 1
within acceptable limits. | | | | | | ! ! ! | i i i
| | | | { | 1 I ] | | [
i ] i | i i i i | i i g I 1
s Review DG calculatfon easure  SQN O i | = | ] x | | | R N S B N o plele.
© T 7 assomptions have been SN O [ R A I B | | | | | | | [
validated (including S 03 ] | | I SR | I | | ! A L bbb
sulti-unit operation W 0) ] | | | | | | | | | | | | | | 1
* Uaftations), gex ) ! | ] ittt I - Prrrr
| | | | | | | | | | I 1 I R R I
3 Update FSAR and associsied BFN 02 i ix i I S I | I I I | | | Al-]-
. docusents to reflect current  BFK 03 | | | | R N | ] | 1 S T N .
106 10ading and regulatory | | | | | | | | l i | |1
comitment. ! | | | [ | { p | 1 TR Hkieet Mol R R B
| | | i { | | | | O | | | | T T
wias | L I R H S Iy N e e Sy S | B I B 1T
| | | | | | | 1 1 1. 1 1 | 1 { 1 1
* Deffned in the Glossary Suvole-enl- i o . i ~

*¢ QOefined In Table Vo ) o o ) ) ) ) ) ) ) i .
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

Causes of Negative Findings - the causes for findings that require corrective
action are categorized as tfollows: ) .

1.

2.

3.

E.

6.

8‘

9.

10.

.

Fragmented organization - Lines of authority, responsibility, and
accountability were not clearly defined.

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

in the procedures established for design process control and in the

maintenance of design documents, including audits.

Inadequate procedures - Design and modification control methods and
procedures were deficient in establishing. requirements and did not
ensure an effective design control program in some areas.

. Procedures not followed - Existing procedures controlling the desian

process were not fully adnered to.

Inadeguate communications - Communication, coordination, and
cooperation were not tully effective in supplying needed information
within plants, between plants and organizations (e.g., Engineering,
Construction, Licensing, and Operations), and between
interorganizational discinlines and departments.

Untimely resolution of issues - Proplems were not resolved in a

timely manner, and their resolution was not aagressively pursued.

Lack of management attention - There was a lack of management
attention in ensuring that programs required for an effective design
process were established and implemented.

Inadequate desian bases - Design bases were lacking, vaque, or
incomplete ror design execution and verification and for design
change evaluation.

Inadequate calculations - Design calculations were incomplete, used
incorrect input or assumptions, or otherwise failed to fully
demonstrate compiiance with design requirements or support design
output documents.

Inadequate as-built reconciliation - Reconciliation of design and

Iicensing documents with plant as-built condition was lacking or
incomplete.

Lack of design detail - Detail in design output documents was
insufficient to ensure compliance with design requirements.

27190-R29 (12/21/87)
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12.

13.

14.

15.

16.

17.

Failure to document engineering judaments - Documentation justifying '
engineering judgments used'in' the des1gn proces¢ was ‘lacking or
incomplete. ‘ b

Design cr1ter|a/comm1tment$ npt 'met - Design cr1ter1a or licensing
commitments were not met, [ | T T 1 -

Insufficient verification documentation - Documéntét1on (Q) was'
nsufricient to audit the adequacy'of design and Installatwon. |

Standards not followed -~ Code or industry tanddrds and practices
were not complied w1th. Pl

Engineering error - There were errors on .oversights in the'. |
assumptions, methodology, or judgments used in‘the‘desiqn process.

Vendor error - Vendor design or\sumDIWed items MerP deficient for
the intended purpose. o I

Classification of Corrective Actions - corrective act1ons arP cla<s1f19d as

beionging £o one or more of the fol]ow1ng‘qr0ups o P I

7.

Hardware - ohvsical o1ant ¢hanges |

Documentation - affected‘QA records

Training - required pérsonﬂel!edbc&tibn?
Analysis - required désiqn‘caﬂcuﬂations{ etc., to resolve

Evaluation - initial <orreCt1Ve 'action plan 1nd1cated a 'need 'to!
@évaluate the issue before a d¢f1n1f1vb plan could be established.
Therefore, all hardware, procedure, etc., changes are not yet' known

Other - items not 115Led above | |

Peripheral Finding (Issue) - 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. L

/

=

27190-R29 (12/21/87) o
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Significance of Corrective Actions - The evaluation team's judgment as to the
significance of the corrective actions listed in Table 3 is indicated in the
last three columns of the table. Significance is rated in accordance with the
type or types of changes that may be expected to result from the corrective
action. Changes are categorized as:

] Documentation chanae (D) - 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 design
margin.

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 error and unforeseeable events. Changes in design
margins are a normal and acceptable part of the design and
construction process as long as the final design margins satisfy
regulatory requ1rements and applicable codes and standards.

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

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

27190-R29 (12/21/87)
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. Page A-1 of 5§

ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 24600

Attachment A — 1ists, 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 guoted 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):
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PLANT

LOCATIUN

WBN

BFN

WBN.

BLN

ATTACHMENT A v
EMPLOYEE CONCERNS FUR SUBCAFEGURY 24600

REVISION NUMBER: 5

PAGE A-2 OF 5
APPLICABILITY

3@

WBH  BFN BLR _ CONCERN DESCRIPTION*

“There are problems in design calculations, fin that some are never
prepared, some are Inadequate in scope and quality, and some are not
stored as quality records. There is inadequate interface and control
of design calculations, which impacts traceability of design
requirements.®  (SR)

An individual from BFN wrote NSK
asl
c20

control and quality of OE's ¢

St
s
several roughly ‘written pages de
and conciusion of three major ar

w
€ o
32
o
o
S
-
~
-
)
)
-
=-
©
®
<
o
-
c
o
o
-
o
E]

(1). Uesign Calculations
(2) NtRs, and

(3) HManagement Policies (SS)

" Inadequate management, control and status listing of ac & d¢
electrical loads, including diesel generator loads. This. fnvolves
inadequate control of, or preparation of, calculations for loads, and
inadequate management and control of load margins, including

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr electrical loads and mechanical loads [heat, BHP, etc.) that tramslate - - - - - -

into electrical loads.” (SR)

"Inadequate management, control and status listing of ac & dc
¢lectrical Toads, Including diesel generator loads. This fnvolves
inadequate control of ,or preparation of, calculations for loads, and
Inadeyuate management and control of load margins, fincluding

- electrical-loads and mechenical -loads {heat, 8MP, atc.) that translate
into electrical loads.”™ (SS)

" Inadequate management, control and status listing of ac & 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, fncluding
electrical loads and mechanical loads {heat, BHP, etc.) that
into electrical loads.” (SR)

transiate

electrical loads, including diesel generator loads. This involves.
,,,,,,,,,,,,,,,, inddequate control of, or preparation of, calculations for loads, and - - - - - - - -

inddequate management .and control of load margins, including

electrical -loags and mechanical toads (heat, BiP, etc.) that transiate

into electrical loads.” (SR)

related, not safety related, or sdafety significant pu} detcrminailon criteria in the ECTG Program manual °"dﬁffP)‘ffﬁ

CUNCERN
ELEMERT NUMBER
205.1 W1-85-100-043
(shared with 24500)
1-85-128-NPS
{shared with 24500,
20400, 20600,
80300, and 80500)
. WI-85-100-010
. XX-85-122-030
XX-85-122-031
XX-~-85-122-032
* SR/NO/SS Indicates safety
1 by TVA before evaluations.




CONCERN
ELEMENT RUMBER

205.1 IN-85-110-001
(Cont*d) (shared with 10400
. and 22100)

{h-85-110-004
(shared with 21200)

205.2 Wl-45-100-043
(shared with 24500)

1-85-128-NPS

{shared with 24500,
« 20400, 20600,

80300 and 80500)

205.3 W1-85-100-043
{shared witn 24500)

IN-85-110-004 .
{shared with 21200)

PLANT
LOCAT LUN

Wil

WUN

WUN

UFN

WUN

WEN

PYeC e, - o . o xan sren @ n

RTTACHMENT A

LAPLUYLL CUNCERNS Fuk SUBCAIEGURY 24600

APPLILKBILTTY
Sy WM GEH B

X

X X X X

See

205.3

X X X x
See Sew See
205.1  205.1  2us.l

X X X X
See See See
205.1  205.1  20%.1

X X X X
See See Seu
205.1  20s.1  205.1

X X X X

See See See
205.1  2205.1 205.1

1

REVISION NUMBER: 5
PAGE A-3 OF §

CUMCERN DESCRIPTIUN® )

“Potential For fallure of concrete anchors supporting critical pipe
supports of primary safety systems inside the Primary Containment (eg:
Safely Injection System, Component €ooling System, Main Steam System,
etc,) in NBNP Unit 1, due to lack of proper evaluation and
docummtation (design calcs.) of thelr lvad carrying capabilities.
Uesiyn calculations for most engineering pipe supports from
Bergen-Patterson and EUS have been intentionally destroyed per TVA
direction.® (SR)

“Lack of dawareness Ly TVA UE Management (names given) of requirements
tu document the load carrying capabilities of pipe supports for future
reterences  TVA Managewent fgnorant of requirements of desiyn
calcutations as permanent plant records.*  (SR)

*There are problems in desiyn calculations, in that some are never
prepared, some are inadequate in scope and qualily. and some are not
stured as qualily records. There s inadequate interface and contrel
of design calculations which fmpacts traceability of design
requirements, €l has no further fnfurmation. Anonymous concern via
letter.® (SR)

An individual from BFN wrote NSRS expressing his concern that the
control and quality of UL's desiyn effort 1s inadequate. The CI sent
severdl roughly, written pages detailing and swanarizing nis evaluation
and conclusion of Lhree major dreas:

(1) besign Calculatfuns
(2) NCR's, and
(3) Management Policies

NUlt:  The description of 1-85-128-KPS included here and in issue “c*
was developed from a review by the evaluation team of the expurgated
interview files for this employee concern. (5S)

“Iticre are problems in design calculations, In that some are never
prepared, some are inadequate in scope dnd quality, and some are not
stured as quality records., there is inadequate interface and control
of uvesiyn calculations, which dmpacts traceability of design
requirements.” (SR}

"L ack uf awareness by TVA UE Management (nases given) of requirements
to document the load carrylng capablilities of pipe supports for fulure
reference. TVA Manggement fgnorant of requirements of ANSI Ndb.2.Y
for retention of design calculations as permanent plant records.” (SR)

* SK/NU/SS indicates safety related, not safety related, or sofety significait per determination criteria in the ECTG Programn wanual and applied

by TVA before evaluations.

27030-R12  (12/718/87)
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EMPLUYLL CURLERES FUR SUBCATELURY 24000
REVISION NUMUER: &

. AGE A-
CUNCERN. PLANT APPLICABILLTY PAGE A4 OF 5
ELEMENT NUMBER LUCATION S HiH UFN 8L - CONCERN DESCRIPT10K*
205.4 H1-85-077-N15 HUN X A X I “NKC identified the following concern from review of the QIC File:

*Inadequate verification/documentation of. quality-related design
Computer codes,'™ (3R)
213.1 H1-85-100-010 WU X

*Inadeguste wanagement ;. control anu status ‘listing of

X Irol and statugl n

See electrical Ioads. including diesel generator loads. Inis involves

P4 husdequate conitrol of, or preparation of, caiculations for loads, and
lnadcquate management and control of load margins, including

eiectricaj joads anu mechanical ivads (heat, BHP, etc.) that Lranslate
into electrical Ioads. (SR)

[

X de
< LC

} XX-85-122-030 SuN X “Inadequate manayement, control and statys 14

< Li
s Ling
electrical Ioads. inuluulng diesel yenerator loads. This involves
! fusdequate control of, ur preparation of, calculations for lvads, and
Inadequate wanagement and control of load margins, fncluding
elecirical lodds and wechanical luads (neat, BHP, etc.) that translate

into electrical loads.” (SS)

sting of ac & d¢

XX-85-122-031 BLN X *Inadequate menagement, control and status Msting of av & de
r lo

X i
See See electrical loads, including diesel generat ads. lhis invulve
2 205.1 {nsdequate control of, or preparation of, calculations for luads, and
. nadequate management and control of load margins, fncluding
electrical loads and mechanical lvads (heat, BHP, etc.) that Lranslate
JAnto electrical loads.* (SR)
XX-85-122-032 BFN X

gement, control and
»

<€
lncluding diesel ge lnls invulves
ol ofy or plcpalaﬁc‘m ons for lovads, and
- inudcquate md nagement and control of load marglns. including
I electricai Tvdds and mechanical lvads (hedt, BUP, etc.) that translate

into electrical loaus.™ (SR)

na
$

243eg Hl-&ﬁ!-ll)l)-()lg WHN X X X £ “In \Llanu.u'u "'d"d"".x.:'s' co “.ol and status ! t }g c. ac and d¢
el;ctrical IoaUS, iucluding diesel generator loads. This involves

’ . inLn electrical loads.* lSN)
XX-85-122-030 SN X X X X “Inadequate management, control and status listing of ac and uc
. electrical loads, including diesel generator loads, Ihls involves

inadequate controi of, or preparation of, caicuiations for ioads, and
inadequate management and control of Ioad wmargins, including
electrical lvads and mecnanfcal loads (heat BHP, etc.) that translate
fato electrical loads.* {3S)

) BR/NU/SS indicates sefely retated, nui adfely related, or suu.t,'r ant per determination criteria in Lhe TG Arogrem manual end '.
':; TVA before evaluations. 7 ) 7

"oy PN A ST TR ]
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CONCERN PLANY APPLICABILITY

ELEMENT  NUMBER LUCAT 10N SUN WsW  BFN - BLN i CONCERN DESCRIPTION*

243.0 XX-85-122-031 BLK X X X X *nadequate management, control and status listing of ac and dc

{Cont'd) 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
iato electrical loads.® (SR)

XX-85-122-032 BFN 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 wmechanical loads (heat, BHP, etc.) that translate
into electrical loads.* (SR)

Wi-85-100-002 WiN X X X X “Diese] yenerator maryins dre inadequate, TVA has added diesel
generaturs to Browns Ferry, Sequoyah and Watts Bar. Each time a
question {s raised, TVA must conduct another study. TVA adds diesel
denerators without upgrading licensing documents.® (SR)

XX-85-122-006 SuN X X X X *Jiesel generator margins dre Inadequate. IVA has added diesel
‘generators to Browns Ferry, Sequoyah and Watts Bar. Each time a
. . question s rafsed, TVA must conduct another study. TVA adds diesel
" generaturs without upgrading lcensing documents.” (5S)

XX-85-122-007 BFN X X X X *icsel yenerator margins are inadequate. TVA has added diesel
generators to Browns Ferry, Sequoyah and Watts Bar. Each time a
question 1s raised, VA wust conduct another study. TVA adds diesel
generators without upgrading licensing documents.* (SR)

A

o

~

~85-132-5(1-01 SUN X X X X “piesel yenerator maryins are inadequate. TVA has added dlesel
-t generators to Browns Ferry, Sequoyah and Watts Bar, Each time a

question {s raised, TVA nust conduct another study. TVA adds diesel
. generators withoul upgrading lcensing docunents.® (SR)

¢

»

* SR/NO/SS indicates safety related, not safety related, or safely siyniticant per determination criteria in the ECTG Program manual and applied
by TVA before evaluations. )

27030-R12  (12718/87)
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TVA EMPLOYEE CONCERNS REPORT NUMBER: 24600
SPECIAL PROGRAM REVISION NUMBER: S
Page B-1-of 34

ATTACHMENT '8

SUMMARY OF ISSUES, FINDINGS, AND
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 B8 by using the element number and
applicable plant. The reader may relate a corrective action description in
Attachment B to causes and significance in Table 3. by using the CATD number
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.

0107A-R67 (12/18/87)
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ATTACHMENT B |
SWHARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 24600

REVISION NUMBER: 5
Page B-2 of 34

b. Some design calculations are inadequate
in scope.

22370-Re/ZIIUIJ

b'

TVA that some electrical calculations were not

avajlable. This discrepancy was also confirmed at

Senunvah in Nnvpmhpr 1988 lnn" 91\ where ﬁx!cu=a~"’")

could not be retrieved to support voltage levels,

c]u.\.;puuu: maximum cable iengths and. diesei generator
oads.

Issues Findings Corrective Actions
AARRARARARRA N R AR A b
“‘225223.02;1" - Calculations Preparation and Updating
SeH SQH SQu
-, Ee‘ns‘dﬁs‘ign calculations are never a. INPO evaluations at Bellefonte (March 1984) (Ref. 41) 3. A1l engineering disciplines are .implementing I
prepared. and Watts Bar (Hay 1985) (Ref. 42) first identified to the Essential Calculatfon Programs.

Their |

programs and the review of calculations that

support modifications to safety systems
within the ,pré-restart phase of the Design
Baseline and Verification Program will be
completed by plant restart,

(CATD 205 01 SQH 02)

The lack of calculation documents tdnsunnort the plan

design bases was not limited to the ET“‘% n

discipline. As part of the essentia

program, the Sequoyah nechanicai group'il‘e“m ‘:gs&ij

\.au.uulluns for & mwcr of pldm’. ‘SYSTems lnC
main and auxiliary feedwater, chemic}l cleanin

*D

pembers were advised by TVA that some
flable’ fo—rrefiew. —- B

were not aval

The reports and documents revieued also identified

deficiencies in the scope of some design caiculations.
The Gilbert/Comnonwealth (G/C) and NRC reviews of -

c discipline is indexing

ons in accor%ance
PP Wiy U PR £ AL -
Icacnras 1ull g5 e

jrag.\ The Cipil

J ficati;n for
s&g needed for =~

b. AN engineering discipiines are implementing
the Essential Calculation Programs. Their-
oations to saf

Sequoyah plant modifications made to the auxiliary
feedwater system Sincga "“-‘“"*““ 4fv;.nn. \.ncu X3 00
Toads for field routei

torsional- shear stres

indicated deficjencle in the of som
calculations reviewed nciudiﬂste for gab

and containment elect ca. pe t

IRTIALLY GOMPESED
e = ot

fajlure to systematic t
ns
io <

tray supports. The S rgen Lundy L) report

by evaluation team mes
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Issues

ATTACHHERT B
SUMMARY OF ISSUES, FINDINGS, AKD CORRECTIVE ACTIONS
FOR SUBCATEGORY 24600

Findings

REVISION NUMBER: 5
Page 8-3 of 34

Corrective Actions

Element 205.1 - SQH (Continued)

c. Some design calculations are inadequate
in quq)ity.

NOTE: In issue “c,® quality is defined
as compliance with procedures as
opposed to technically error-free
calculations.

WBN

a. Some design calculations are never
prepared.

22370-R20 (12/21/87)

C.

WBN

3.

Y

Ueficiencles related to the quality of design
calculations (clear statement of purpose, listing of
assumptions and indication of unverified assumptions,
reasonableness of approach and results, etc.) were
documented in both the G/C and SSL reports. Examples
fnclude the steam generator access platform desiyn,
cable tray support loads, short circuit and station
battery calculations.

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

The lack of calculation documents to support the plant
design bases was not limited to the efectrical
discipline. A pre-INPO design evaluation (Ref. 134)
performed April 15-17, 1985 documented civil/structural
and pipe support calculation deficiencies. The INPO
evaluation also found that some mechanical calculations
were not revised and updated when the design was modified.

TVA DNE has established a program to {dentify, revise or
create, and update those calculations required by each
discipline to support safety systems used for safe
shutdown (essentia) calculations)and others needed to
support plant reliability and availability (desirable
calculations).

Ce

WBH

1

See Corrective Actions for lssue “b* for
this element.

TYA has comuitted to: l
v ldentify all essential calculations
v Locate all existing talculations

() Comgare existing calculations with the
11st of those identified as essential

0 Prepare and issue any nlssin? |
calculations in sccordance with NEP-3.1, '
*Calculations.”

o Check existing calculations on a sample
basis for adequacy

o Complete the essential calculation
program for each discipline before fuel
loading of each unit

o Establish a schedule for developing
?onessential calculations prior to fuel
oad

(CATD 205 01 W8H 01)

In sddition, TVA provides the following
responses:

o Documented criterfa for the
classification of essential calculations ~
are spelled out in policy memoranda
issued by each Branch.
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SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 24600

Findings

- REVISION HUMBER:. 5
Page B-4-of 34

Corrective Actfons

Element 205.1 - WBR (Contfnued)

C.

d.

; zzam—az‘zl/an :

Hote: In Issue "b," quality

's defined as compliance

with procedures as opposed to
technically error-free calculations.

Ther 1s {nadequate control of design
calculations.

1
1or

There s inadequate. interface
coordination with design calculations
{e.g., Branch/project, NUC PR/DNE).

C.

d.

the scope and quality of some electriCAI calculations
reviewed including those for the auxlliary

oo o Bh o AEa o o a

power system and the.diesel generaior joad study.

ul tions prepared during early design phase of

r plant were not treated by design eagineers

plant support documents equally as important
put or design output documents.

- D O
= ﬂﬂ' (]

c
H
ne
n

The lack of adequate coordination between branch and
project for electrical design changes was documented in

several reports (Refs. 42, 57, 60, and 85) and resulted
l;\ elnrtrlcxl lcxd "a!""!’!‘c... that did not I‘Aflﬂl"

(A3 %1 “e GG IVe T <

current design.

that mav be affec:ed bv, or that. support changes .in,
design output documents. Addltionally, EEB is in the
nwuarnacee af {e haaoab mumandiiane —a ia

Process Oy laSUlng neéw orancn plU\.CUUl es to lnlplu'vc
electrical calculation preparation and control.

c.

d.

Verification of technical accuracy will

erformed in accordance with NEP-3.1
with existing calculations checked on a
sample basis.

Essential calculation lists will receive

fadependent review {n accordance with

individual Branch policy as detailed in
8ranch policy memoranda.

Detailed essent{al calculation
completion schedules are provided in-
Branch policy memoranda.

'4!"

Correétive action is scheduled for
cospietion prior to unit 1 fuel load.
(CATD 205 OF.uBN 02)

this

See Corrective Actions for lssue “a* for
this elegent. 1

See Corrective Actions for lssue a' for )

element

il

_Ho further corrective action required. ===~
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SUMMARY UF ISSUES, FINDINGS, AND CURRECTIVE ACTIONS
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Findings

REVISION NUMBER: 5
Page 8-5 of 34

Corrective Actions

Element 205.1 - WBN (Continued)

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

g. TVA management is 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
deletions of loads).

§. Electrical load calculations are
inadequately prepared and controlled.

{ 22370-R20 (12/21/87)

g. TVA

f. Reports and audits (Refs. 42, 50, and 60) document the

Yack of a program to systematically collect, microfilm,
and store approved calculations prepared prior to the
mid-1970s and defficiencies in retrievabllity of
calculations.

rocedures (EN DES-EP 1.14, OEP-16, NEP-3,2)
and FSAR cormitments demonstrate TVA management's,
awareness of ANSI N45.2.9.

h., NSKS Report 1-85-992-SQN reported that the inadegquate
. management, control, and Status listing of ac and dc

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

all electrical calculations.

f. the TVA corrective action plan provides l

H

the following statements:

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

o Personnel involved in the préeparation
or storage of calculation documents
have recefved trafning or will be
trained in apglicable Huclear
Engineering, branch, project, and RINS
procedures.

o The ongoing EA audit progrﬁn will
assure that calculation-related
activities are effectively controlled.

(CATD 205 01 WBH 03)

Nane required.

To address this finding, TYA has committed
to the long-term electrical calculation
program that TVA has purchased from SAL.
This program includes: electrical
procedures, standards, guides, and
Eractlces; computer software that has

een QA'd for nuclear applications; and
inhouse employee training program on
procedures and perfarmance of
calculations. Essential calculations
will be prepared prior to fuel load using
the S8L program.

{CATD 205 0} KPS 04)
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-Corrective Actions

.

Element 205.1 ~ BFN

never prepared.

a. Some design calculatfons are

TVA DNE has es

BFN

3. An Institute of Huclear-Power Uperations (INPO)

evaluation at Watts Bar (05/85) (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
veltage levels, acceptable maximum cabie jengins, and
diesel yenerator loads.

The lack of calculation documents to support the plant

design bases was not limited to the electrical

discipline. A pre-INPO design evaluation {Ref. 134},
2

r 7
performed 04/15-17/85, documented civil/structural and
pipe support calculation deficiencies. The -iiPU
evaluation also found that some mechanical calculations
were not revised and updated when the design was modified.

ablished a program to identify, revise or

t
create, and update those calculations required by each

discipline to support safety systems used for safe
support plant relfability and avajlabjlity (desirable
calculations). When completed, the essential calculatfon
program, which is a restart condition for each BFN unit,
should provide reasonable evidence and assurance that
adequate calculations do exist for safety-related plant

features.

BFN

a.

All engineering disciplines are
implementing the Essential Calculation
Programs. Their programs and the review
of caiculations that support
modifications to safety systems within

the pre-restart phase of the Design

Baseline and Verification Program-will be
completed by plant restart.
{CAIDs 205 GY 8fi O3, 02, US)
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Findings

REVISION NUMBER: 5

Page B-7 of 34
Corrective Actlons

Element 205.1 - BFN {Continued)

b.

Ce.

d.

(-8

22370-R20

Some design calculations are inadequate
in scope and quality.

Hote: In Issue “b," quality

1s defined as compliance

with prqocedures as opposed to
technically error-free calculations.

There is {nadequate control of design
calculations.

There {s inadequate interface
coordination with design calculations
{e.g., Branch/project, NUC-PR/DKE).

There are no procedures to maintain
calculations current.

il
%

P
«g

(12/21/87)

b.

Ce.

d.

€.

The S&L Browns Ferry electrical calculation program
assessment report (Ref. 61) indicated deficlencies in the
scope and quality of some electrical calculatjons
reviewed including those for the auxiliary

power system and the dlesel generator load study.

Some calculations prepared during early design phase of
the Browns Ferry plant were not treated Ly design

engineers as permanent plant support documents, equally
as important as design input or design output documents.

The lack of adequate coordination between branch and
project for electrical design changes was documented in
several reports (Refs, 57, 61, and 85) and resulted in
electrical load calculations, that did not reflect current
design.

Both past and current TYA engineering procedures (EN VES-
tP 3.03, OEP-07, NEP-3.1) require review 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
electrica) calculation preparation and control.

-

b.

Cs

de

e,

H

See Corrective Actions for Issue "a” for
this eledent,

Prior to restart, each engineering
discipline s establishing criteria for
classifying calculations as essential,
desirable, or obsolete which are
{dentified in their Essential Calculation
Program.

(CATD 205 o1 BFN 01)

Calculations are being reviewed for
unverified assumptions, reasonable
method/approach, etc., and are monitored
in calculations logs in accordince with
engfneering procedutres (NEP-3.1). This
i3 to be accomplished before restart.
(CATD 205 0% BFH 01)

No further corrective action required.
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findinys

REVISION NUMBER: 5
Page B-8 of 34

Corrective Actions

Element 205.1 - BFN (Continued)

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

g. TVA management is not aware of
requirements of AISI i45.2.9 Tor

retention of design calculations as

" permanent plant records.

f. Reports and audits (Ref. 52, 56, and 61) document
the lack of a program to systematically collect,
microfilm, and.store approved calculations prepared prior

to the mid-1970s and deficiencies in retrievability of
calculations.

g. TVA procédures (EN DES EP-1.14, OEP-16, NEP-3.2) and
FSAR comituents demonstrate TVA wanagement's

_ awareness of ANSI N45.2.9. =

f.

Calculatfons will be stored in accordance
with the microfilm storage system

(RIMS). Storage, retrievability, and
retentfon of calculations are addressed
in NEP-1,3, “"Records lontrol.” Ajl
calculations issued as part of the
Essentiai Caiculation Program will be
issued as QA records in accordance with
NEP-1.3. Calculations generated prior to
1976 will be entered into RIMS and into

the Calculation Cross Reference

‘Information System {CCRIS) calculation

status tracking control log.
{CATD 205 0} BFii 03)

None required. However, ONE is providing.
training and placing additional contrels
on performance of engineering work to

- ensure.that’ the essential calculations ~ -

are performed, are technically adequate,
and are maintained current. Thls
activity includes utilization of lmﬁroved
Erocedures and verification, throug
ngineering Assurance (EA) technical
audits, to ensure that the procedures are
{mplemented as {ntended and the products
are technically adequate, Storage and
retention of the microfiim record (RIMS)
is currently addressed in KEP-1.3..
(CATD 205 O BFN 04)
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Findings

REVISION NUMBER: §
Page B-9 of 34

Corrective Actions

Element 205.1 - BFN (Continued)

h.

1.

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.

22370-R20 (12/21/87)

h. The issue that ac and dc electrical loads and margins are
not being kept current has been substantiated (Refs. 41,
42, 47, and 61). However, TYA DNE has established a
program to identify, revise or create, and update those
calculations required by each discipline to support
safety systems for safe shutdown {essentia) calculations)
and others needed to support plant reliabflity and
availability {desirable calculatijons).

i. The issue relating to {nadequate preparation and
control of electrical load calculations was found to be
true. However, review of TVA's current commitments and
corrective actions (Policy Memo PM Bb6-02) 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,

he, Browns Ferry is comiitted to these

i

actions:

1. completion of electrical calculations
required for restart of BFN, in
accordance with the TVA procedures on
calculations; from the minimum set of
electrical calculations required to
support the desiyn for TVA's nuclear
plants. After restart, these
calculations will be evaluated under
the S&L program and will be revised
and/or superseded as applicable.

2. Maintenance of BFN electrical
calculations in accordance with
established procedures for electrical
changes.

Performance of the remaining
calculations in the long-term
electrical calculations program
{Sargent & Lundy progranm).

3

Action "1” {s to be completed prior to

. restarty action "2" {s tu be a continuous

efforts and action "3 {s to be inftiated
but not completed prior to restart.
(CATUs 205 01 BFN 01, 05)

(CATD 205 01 NPS 04)

&
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Page B-10 of 34 ~

Corrective Actions

Element 205.1 - BLN

a. Some design calculations are
never prepared.

zzazo-ne:/zusn

-y -

BLN

a. An Institute.of Huclear Power Uperations (1NPO)

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 not be retrieved to suppor
d

voltage levels, acceptable maximum cable lengths, an

diese) generator loads.

[4
9

The lack of calculation documents to support the plant
desiygn bases was not limited to the electrical
discipliné. An INPO evaluation (Ref. 41) for Bellefonte

documented pipe strass calculation deficiencies,

TVA ONE hias established a program to identify, revise or
create, and update those calculations required by each
discipiine to support safety systems used for safe

shutdown (essential calculations) and others needed to

support. plant relfability and availability (desirable
calculatfons). - - - - - .

BLN *
3. TVA has comitted to:

o Identify all essential calculations

[+]

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

o Prepare and {ssue any missing
calculations in accordance with I
NEP-3.1, “Calculations.”

o Check existiny caicuiations on a
sample basis for adequacy

(-]

Complete the essential ¢

=22k e L

le
program for each.discipline

»

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

{CATDs 205 01 BLH 01, 06)

In addition, TVA provides the following
responses:

o Documented criterfa for the
classification of essential
calculations are spelled out in policy

wmemoranda issued by each Branch.

- fuel loading of eachunit - -~~~ - - -~~~
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Findings

Page B-1] of 34

Corrective Actions

ermy w .
H

REVISION NWMBER: §

Element 205.1 - BLN (Continued)

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

Note: In Issue "b," quality

Ts defined as compliance

with procedures as opposed to
technically error-free calculations.

c. There is inadequate control of design
calculations.

7

»

22370-R20 (12/21/87)

b.

Ce.

The Bellefonte Electrical Evaluatfon report (Ref. 48)
indicated deficlencles in the scope and quality of some
electrical calculations reviewed including those for the
auxiliary power system and the diesel generator load
study.

Some calculations prepared diring early design phase of
the Bellefonte plant were not treated by design engineers
as permanent plant support documents, equally as
foportant as design input or design output documents.

-

b,

Ce

o Yerification of technical accuracy
will be perforzed in accordance with
NEP-3.1 with existing calculations
checked on a sausple basis.

o Essentfal calculation lists will
receive independent review in
accordance with {ndividual Branch
policy as deteiled in Branch policy
bemoranda.

o Detafled essential calculation
completion schedules are provided in
the Branch policy memoranda.

Corrective action is scheduled for
cospletion prior to Unit 1 fuel load.
(CATD 205 01 BLN 01)

See Corrective Actions for lssue “a® for
this element.

See Corrective Actfons for Issue “a* for
this element.
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Issues . Findings Corrective Actions
Element 205.1 - BLH (Continued) '
d. There is inadequate interface d. The lack of adequate coordination between branch and d. See Corrective Actions for Issue "a® for
coordfnation with design calculations project for electrical design changes was documented in this element.
{e.g., Branch/project, HUC PR/DNE). several reports (Refs. 48, 57, and 85), and it resulted '

in electrical load calculations that did not reflect
current design.

.....

oth past and current TVA engineerin

e. There are no procedures to maintain e

[+

e n e. ring procedures {EW DES- e. Ho further corrective action required.
calculations current, £P 3.03, UEP-07, HEP-3.1) require review of calculations
that may be affected- by, or that support changes in,
design output documents. Additionally, LEB is in the
process of issuing new branch procedures to improve.
electrical calculation preparation and control.
f. Some design calculations are not f. Reports and audits {Refs. 48 and 50) document the f. BLEP project procedure on calculations
stored as quality records. lack of a-program to systematically collect, microfilm, (BE1 3.1-1) is currently being prepared.
and store approved calculations prepared prior to the It will address the storage and control
mid-1970s, as well as deficiencies in retrievability of of hard copy files, the issuance of
calculations. calculations, the assignment of retrieval
e ... numbers, and the assignment of unique - - - -~~~
. identifiers. Storage and retention of
’ the microfiim record (RIMS) i currently
addressed in NEP-1.3. All calculations
issued as part of the Essential
Calculation Program will be issued under
these procedures. The project procedure
will be issued and training provided to
all personnel, including managers.
. In addition, the DNE Engineering

Assurance organization conducts periodic

audits. Profect compliance with these

....... LRt e

. procedures is included in the audit scope.
: {CATDS 205 O} BLN 03, -04)

g. HNone required.

" 'g. TVA managesent s not aware of g. TVA procedures (EN DES-EP 1.14, 0EP-16, NEP-3.2) and
. requirements of ANSI-N45.2.9 for - - - - - T FSAM commitments demonstrate TVA management’s awareness. - - - - - - - - o - 0 o o oot ot mn
retention of design calculations as of ANSI M45.2.9..

permanent plant records.

r — - - -

zzszo-nze/zwn
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© SUMHARY OF ISSUES, FINDINGS, AHD CORRECTIVE ACTIONS REVISION NUMBER: 5
FOR SUBCATEGORY 24600 Page B-13 of 34
Issues Findings Corrective Actions
Element 205.1 - BLN (Contfnued) '
h. Ac and dc electrical Yoads and h. The tssue that ac and dc electrical loads and margins are h., To address this finding, .TVA has committed
margins are not kept current not being kept current has been substantiated (Refs. 41, 1. to the long-term electrical calculation
and calculatfons are not reviewed 42, 47, and 48). However, TVA DHE has established a grogran that 1VA has purchased from S&L.
as changes occur (additions or proyram to identify, revise or create, and update those his program includes: electrical
deletions of loads). calculations required by each discipline to support procedures, standards, guides, and
safety systems for safe shutdown (essential calculations) ractices; computer software that has
and others needed to support plant reliability and . been YA'd for nuclear applications; and
availability (desirable calculations). inhouse exployee training program on
procedures and performance of
i. Electrical load calculations are 1. The issue relating to {nadequate preparation and calculations, Essential calculations
inadequately prepared and controlled. control of electrical load calculations was found to be will be prepared prior to fuel load using
true. However, review of TVA's current comitments and the S8L program, .
corrective actions (Policy Memo PH 86-02), and of the new (CATUs 205 01 BLH 01, 02, 05, and 205 Ol
procedures {NEP-3,1, -6.1) Indicates that BLN has an ips 04)

adequate program for future preparation and control of
calculations, and for their revision.

ANARRARRAANRAAANAR

Element 205.2 - Calculations Control and Interface Requirements
RANRARRRAAARARANAR

SQH SQN SQH -
a. There 1s inadequate control of a. The reports and docume fs. atdl, 59, 62, and 85) &, Prior to restart, each engineering
design calculations. reviewed by the evalu Z upgort qpcern that discipline 1s establishing criteria for
some calculations prepa & thela, ave~g classifying calculations as essential,
Sequoyah plant were ot treated”by eers desirable, or obsolete which are
as permanent projectfplant s t ddc eq aqtiffed in their Essential Calculation
important as designfinput o gn output doc -
Consequently, theyAgre not rolled in t
- and manner as design 1Npudide t oc
b. There §s inadequate interface b. The lack of adequate coordination betwZea=hranc
coordination with desfgn calculations project for electrical design changes was doc ;
(e.g., Branch/project, ONP/OE). several reports (Refs. 42, 57, 59, and 85) and result® dred

in inadequately prepared and controlled electrical load
calculations. eng 04
* accouplished~belg

{CATD 205 02 SQK U

22370-R20 (12/21/87)
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SUMMARY UF ISSUES, FINDINGS, AMD CURRECTIVE ACTIONS REVIS]O : 5
FOR SUBCATEGORY 24600 Psge é_¥4ﬂg¥u§§ °
Issues Findings Corrective Actions
Element 205.2:- SQ-{Continued) '
c. There are no procedures to ¢. Both past and current TVA engineering procedures (EN DES- c¢. None required.
mintain calculations current. EP 3.03, OEP-07, NEP-3.1) require review of calculations

that may be affected by or that support chanyes in design
output documents.

uBN WBH w8
{See fiement 205,1, issues *"c,* *d," and *e*) (See Element 205.1) (See_Element 205.1)
BFN ' BFN BFN
(See Element 205.1, issues ®c,” "d,” and "e®) (See Element.205.1) [See Element 205.1)
BLH BLH . BLH

{See Element 205.1)

Element 205.3 - Calculatfons Record Retention

L S N .
SQN . SQN SQR
a. Some design calculations are not a. INPU evaluations at Bellefonte in March 1984 (Ref. 41) a. A lower-tier procedure (SQEP-AI-10) is
stored as quajity records. and at Watts Bar in May 1985 (Ref. 42) found that some written to supplement the Nuclear
electrical calculations were not available. This same —-Engineering Procedures that contvol
deffciency was confirmed at Sequoyah where calcudlations calculation records. This procedure.
could not be retrieved to support voltage Jevels, cable ---addresses coliection, filing, and storage
lengths, and diesel generator loads. In the transcript _ requirements for completed or approved
of the HRC investigative interview {Ref. 78), the " “calculations in more detail. The
. concerned individual discussed the informal preparation __retention, storage, and retrieval of
. and lack of a quality records storage program for design.calculations will be enforced by
calculations prior to the mid-1970s. The Sargent & Lundy - -'the implementation of the engineering
SQN electrical calculation program-assessment report discipline's calculation program, by
(Ref. 59) in April 1986 also concluded that “the majority = audits of cajcuiations performed.by
of calculations, excluding Engineering Assurance,. by training and by
S T e s T T T T (mplementation of the lower-tier
_grocedure. . . . S

“(CATV>205 03 SQN O1)

3 -'2/2]/87) S ' ' ’ 7
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FOR SUBCATEGURY 24600

Findings

REVISION NUMBER: S -

Page 8-15 of 34

Corrective Actions

Element 205.3 - SQX (Continued)

b. TVA management is not aware of the b.
requirements of ANSI N45.2.9 for
retention of design calculatjons as
permanent plant records

those necessary to support restart, were prepared
informally by TVA during the design period and were not
maintained 1n a manner, as required by today's standards,
that would allow easy retrieval over the life of the
plant.” The HRC faspection of Sequoyah's design control
practices in February 1986 {dentified the lack of some
calculations to support original design. The Sequoyah
mechanical group identified missing calculations for a
number of plant systems as part of the program to
identify essentlal calculations. Also, some Civil
calculations were not available for review by evaluation
team members.

In August 1974 TYA comitted to Regulatory Guide 1,88,
RO, which endorses ANS] H45.2.9-1974. Thg earliest
version of the Engineering Records procedure referenced
provisions of the standard in September 1974. Thus, TVA
m:nagement was Indeed aware of the requirements ANSI

N 5‘2.90

Although retention requirements were reflected in
department procedures, the absence of some calculations
and the difficulties in retrieving many calculations
point to a problem in implementing an effective records
program. Because a similar problem does not appear to
have occurred with design output documents such as
drawings, the evaluation team belfeves that calculation
records retention problems resulted from a lack of clear
procedures, especially a definition of “final®
calculations, and from a lack of management attention to
these issues, rather than from ignorance of ANSI N45.2.9
requirements.

WBN WBN

(See Element 205.1; issues *f* and “g")

(See Element 205.1)

BFN BFN

(See Element 205.1; issues “f" and “9")

{See Element 205.1)

" BLN BLN

(See Element 205.1; issues “f* and “g")

22370-R20 (12/21/87)

{See Element 205.1)

t

The Sequoyah Civil discipline is indexing,
and categorizing calculations fn accordance
with its program for isplementation of the
essential calculation program. The Civil
group §s preparing written justification for
those essential calculations not needed for
the restart phase,

(CATD 205 01 SQN 01)

b. HNone required.

There is direct evidence ‘that sufficient
management attention has been placed on
engineering practices and to enforcement of
requirements for the retention, storage, and
tetrieval of design calculations. Th%s
evidence can be witnessed by the emphasis
placed on the implementation of the
engineering discipline's calculation
Erpgram, by the audits performed by
ngineering Assurance (EA) of calculations,
by training in accordance with the Nuclear
Engineering Procedure (NEP) 1.2, “Training,"
and by the fmplementation of Sequoyah
Engineering Procedure (SQEP) Administrative
Instruction (Al} 10, “Processing and Control
of Calculations.*
{CATD 205 03 SQN-02)

WuN -

(See Element 205.1)
BFH
(See Element 205.1)
BLN
(See Element 205.1)
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FOR SUBCATEGURY 24600 ’

REVISION NUMBER:.S
Page B-16 of 34

Issges . Findings Corrective Actions
AREREARERRRRRRRRER . 1
. ...512252:.39222.* - Verification/Documentation of Quality Kelated Design Computer Codes
sQu : SQM SQN

a. VYerification and documentation
of quality-related desiyn compuier
programs are inadequate.

a. The current TYA practices and procedures (HEP-3.8)
for verification and documentation of
computer programs used in safety-related design on SON

provide a system that addresses the essential elements of
the governing standards and regqulations, However, the

v BURL YL g vHE

following observations were made in evaluating this

r rey

3ysicm.

o The formal TVA program for computer program
documentation is recent {197Y) relative to d
activities for SUN. It {s not apparent that
considerations for this documentation have b

adequately addressed.

~ o The system has recently undergone considerable

a.

oryanizational change with-the establishment of the

Engineering Computer Hethads Branch (ECB} to
centralize DHE computer activities. Procedure
- - - upgrades have- also recently occurred, and additional
: procedure changes are apparently fn process.
o Although recent changes to certain procedures provide

upgrades to, address computer program verification, the
_ . composite set of procedures governing DNE computer

activities lack sufficient description of requirements
and elements necessary to effectively implement the
system for computer program verification and-

. ) ’ ‘documiéntation. Program elements such as reporting,

Engineering Computer Program Library functions. for

documentatfon control, and controls for release of

computer. programs. into groduction status, are examples

of areas where additional coverage could be of benefit. s

A couplete 1ist of computer'programs used

{past and present) for the generation of
design output on SQN wil) be established t

TVA

n

v
wiiSsuvas uy

The process will include a survey of

Anma

all OiE urge
information on computer programs used to
generate or handie design-output.

adessdinas o immas

2 -~ 2 A~
nizations, to provide

Each identified computer program will be

avaluated to determine the 1aval af ucana

L1494

-

GULCrsmrrin LHU JuiLl VI Uauyy

documentatfon, and verification. Corrective
actions wiil be taken in accordance with
established procedures (ECB EP 28.01,
NEP-3.8), to resolve any problems identified

in the evaluatfon process. °.

£€8 wi1) have the lead responsibility for
this corrective action, and will coordinate
activities with tie discipline branchies.

(CADs 205 04 S@n 01, 02)
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SWHHARY UF ISSUES, FINDINGS, AND CURRECTIVE ACTIONS
FOR SUBCATEGURY 24600

Findings

REVISION NUMBER: S

Page B-17 of 34
Cortective Actions

Element 205.4 - SQN (Continued)
b. There is inadequate control of

quality-related design compiter
programs.

il

c. Peripheral finding.

=
T

, g .
d. Positive peripheral finding.

22370-R20 (12/21/87)

Ce

d.

b.

the requirements of the ?overnlng procedure
EP 3.23 and ECB EP 28,01). However, TVA nglic
reports document deficiencies regarding thg lac

computer program verification documentatign for certain
programs: /

CORAD
STPISUTP
QADISOTP
Various computer programs for the SQN computerized
cable routing system and the TVA “Quality Assurance
Evaluation Report - Sequoyah Nuclear Plant
Computerized Cable Houting System,™

(-3~ - -]

In addition to the cases noted in b. of lack of Cs
verification documentation, the documentation fife for

one computer program veri{ficatfon (RESPONSE), was of
insufficient legibility to be considered an adequate QA
record.

As an additional finding, documentatjon such as user d.
manuals and error reports, necessary for proper control

of the computer program activities in the design process,

was in general conformance to the requirements of the
governing procedure, {(Mith the exception of those cases
identified in b.). Mo ma{or deficlencies were identif{ed

in a review of user manuals {Ref. 137) content other than

a few aduinistrative anomalies (i.e., no sign-offs on
revisfon/signature sheet, program not identified as
*safety-related QA“).

The 1VA corrective action plan will
resolve the deficiencies identified in
various reports, including:

eitlgnl?nd' Ap
disc nes. rop
actiog will be 1glti SN
identified. Any CAQs will be
in NEP-9.1.

{CATD 205 04 SyN 03)

the other
ctive

UNE/ECB will generate a legible microfilm
copy of the RESPONSE computer program
verification documentation, as a
replacement for the existing record
copy. In addition, Procedures will
include the requirement for the DNE
Computer System Library to verify the
legibility of microfilm coples of
computer system documentatjon (existing
and future submittals).

(CATD 205 04 SQH 05)

Procedure NEP-3.8, "Computer Software
Systen Development, Qualification, and
Control," includes adequate coverage of
such elements as error reporting and DNE
Computer System Library functions for
documentation and production library
controls. Training on the NEP-3.8
requiresents will be provided to DNE
personnel.

{CATD 205 04 Sqi 04)




ATTACHUENT B

»

calculation verification program (DCVP), does not

presently include measures- to confirm the existence of
computer program verification fur those cases where a
computer program was utilized in generatii,u_‘an essential

SUMHARY OF ISSUE(S”.( ls’ lljgléﬂg&.m?llg‘zggﬁRECHVE ACTIONS gf;lgSé(_)l;ist‘lg;Bg%: 5
Issues Findings Correct!ve Actions
‘Element 205.4 -~ SQN (Continued) :
e. Peripheral finding. e. In addition, the SQN restart program for review of the e. See Lorrective Actions for Issue “a® for
essential calculations, referred to as the-design this element.

calculation. . . .
£/ ent user's
f. Peripheral finding. . As an additions) finding, the accuracy (c"r-rilt'.'oof'TE.HnuigdluH‘wq m}gﬁ"— will
the lists used for distribution of contro I!; c!mof' mahum_ uliliireRulireldBt for the
the computer program user manuals is queshionable, dﬁ n DNE Computer System Library.ts.
the many TVA personnel shifts occurring sfince the T oeriodicaRy verigy (he distefbx (60
organization/revision of the lists. F PR L, sts. "‘"1 a ~ H}}S
- . ALAITU CUY U oI D0 P e it e -«
WBN -NBH WBN
a. VYerification and documentation a. The current TVA practices and procedures (MEP-3.8) for a. TVA committed to generate a complete list
7777777 of quality-related desian computer ~ verification and documentatian of computer programs used - - - - of computer prograams-used {past-and -~ -
programs are inadequate, in safety-related design on WBH provide a system that present) for the generation of design
addresses -the-essent{al elements of the governing - output.  The process will include a
standards and regulations. However, the following were survey of -al) DNE organizations to

I' : 2237D-R2'/21/87)

noted in evaluating this system: T provide information on computer prograums
used to generate or handle design output,

o The formal TVA program for computer program

__verification/ documentation is recent {1979) relative £ach identified computer program will be

to design activities for WBN, It was not apparent evaluated to determine the level®of .
-—-that adequate-consideration had-been givem to -~ - - usage, documentation, and verification.

retrof itting this documentation. Also, it was not Corrective actions will be taken in
~apparent that the Tack of required computer program accordance with established procedures to
__verification documentation is isolated to those cases. resolve any problems identified in the

already docuuented in TVA nonconformance reports. evaluation process.

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

branches.
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Corrective Actions

Element 205.4 - WBR (Continued)

Y

B
"~

2

22370-R20 (12/21/817)

o TVA has recently {1984) undergone considerable

organjzational change with the establishment of the
Engineering Computer Methods Branch (ECH) to
centralize Livision of Nuclear Englneerinz (DNE)
computer activities. Procedure upgrades have also
recently occurred, and additional procedure changes
are in process.

The documentatjon of the computer program
verifications reviewed by the evaluator was, in
general, in conformance with the requirements of the
ﬁxggegtagoverning Nuclear Engineering Procedure

However, TYA nonconformance reports document
deficfencles 1n computer program verification/
documentation for various computer programs.

In addition, DNE Engineering Assurance (EA) audit
87-06 (12/15-19/86), Sargent & Lundy {S&L) Report on
Watts Bar's Electrical Calculation Pro?ran {06/03/86)
and a Problem Identificatfon Report, PIR GENNEB 8601
(Ref. 55), also document deficiencies in
verification/documentat ion.

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 KEP-3.8,
*Computer Software System Development, Qualification,
and Control.”

The use of unverified and undocuwented personal
corputer software for varfous calculations was
identified by TYA. It was not apparent {f these are
isolated cases or significant concerns that would be
applicable elsevhere.

tne TVA corrective action plan will
resolve the deficiencies identified in
varfous reports. Corrective actions will
be taken in accordance with established
procedures to resolve any problems
fdentified in the evaluation process.
(CATDs 205 04 KPS 01, 02)

PC software will be evaluated to the same
procedural requirements as other level 1
and level 2 software since NEP-3.8 also
applies to PC software.

(CATD 205 04 KPS 03)
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Corrective Actions

Element 205.4 - WBN (Continued)
b. There is inadequate control of

quality-related design computer
programs.

BFY
a. Verification and documentation

of quality-reiated design computer
programs are inadequate.

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 manuals i

questionahle, d
to the many recent TVA personnel shift¥ that hav '&'!"-

ent user's
'TE ‘f?ﬁd include
distributio
iis as a proce ral re for th
DN Lorauter S b.u%{ g
§ . (da8 205 ofws

occurred. The evaluator was advised b cognizan
personnel that a review and updating o hﬁi sts S
currently in progress. )

BFH

a. The current TVA practices and procedures (NEP-3.8) for

verification and documentation of computer prograus used

in safety-related desfyn on 8FN provide 2 system that

addresses the essential elements of the governing
standards and regulatfons. However, the following were

noted in evaluating this system:

BFn

a

" o The formal TVA program for computer progrem
verification/ documentation is recent (1979) relative -

to desiyn activities for BFN. It was not apparent
""" that adequate consideration had been given to
retrofitting this documentation..

apparent that the lack of required computer program

,,,,, verification documentation §s isolated to those cases -

already documented in IVA nonconfornance reports.

0 TVA has recently (1984) undergone considerable

Also, it was not

~organizational change with thie estab)ishment of the —

Engineering Couputer Hethods Branch (EC8) to
““centralize Division of Nuclear Engineering (DNE)
computer activities. .
recently occurred, and additional procedure changes
are in process. - :

Procedure upgrades have alse--- -

- 0" -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. -

_usage, documentation,

TVA committed to gener ete
of computer progran used (past 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 generate or handle design output.

enerate a samal
i

' Each identifled conputer program will be

evaluated to determine the level of

and verjfication.
Corrective actions will be taken in
accordance with established procedures to-
resolive any probleams identified 1n the
evaluation process. - - -

EC8 wil] have the lead responsibllity for
this corrective action, and wil
coordinate activities with the discipline
branches.

" The TVA corrective action plan will
_ resolve the deficiencies identified in .

various reports. Corrective actions will
be-taken-$n-accordance with established -
“procedures to resolve any problems
identified in the evaluation process.
(CATDs 205 04 NPS 01, 02) ) o




g - » > - - -

Amc&a ' .

SUHMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACT{ONS REVISION NUMBER: 5
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Issues Findings Corrective Actions'
Element 205.4 - BFN (Continued) !
However, TVA nonconformance reports document PC software will be evaluated to the same
deficiencies in computer program verification/ procedural requirements as other level 1
. documentation for various computer programs, and level 2 software since HEP-3.8 also
spplies to PC software.
In addition, DNE Engineering Assurance (EA)} audit (CATD 205 04 NPS 03)

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

k3

c. Positive peripheral finding.

Y 223m-R20 (12/21/87)

b.

87-06 (12/15-19/86), Sar%ent and Lundy (S8L) Report on
Browns Ferry's Electrical Calculation Program
(07/02/86) and a Problem Identification Report, PIR
GENNEB 8601 (Ref. 55), also document deficiencies in
verification/documentation. ’

o Documentation necessary for proper control of the
computer progran activities in the design process,
such as user manuals and error reports, was generally
in conformance with the requirements of KEP-3.8,
“Computer Software System Uevelopment, Quailification,
and Control.*

o The use of unverified and undocumented personal
computer software for various calculations was
{dentified Ly TVA. It was not apparent {f these are
{solated cases or a significant concern that would be

applicable elsewhere. . .
In evaluating TVA's control of computer e, HE/ 1 iy rent user's
the evaluation team noted that the accur ﬁne}TE an n include
of the lists used for distribution of co ie er c ( Istribution
of the computer program user manuals is duestionable, dye ists as a procedural, requirement for the
largely to the many recent TVA personnel[shifts tha «DNE Cpfiputer SyspemAibrary
occurred. The evaluator was advised by dpgnizant 1 _{CAT 5 04 KPY 0 -
personnel that a review and updating of these lists Is +
currently. in progress. ; -
As an additional finding, corrective action plans are c. HNo further corrective action required.
already in place to resolve the deficiencies and concerns
noted in the BFN Element Evaluation 205.4. Computer
programs where there were problems with
verification/documentation for various design
calculations were identified. However, it is not
necessary to update these calculations unless a need to
do so is fdentified by the required
verification/documentation process for the computer
programs.
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Page B-22 of 34

Element 205.4 - BFN (Continued)
d. Positive peripheral finding.

2237D-R20'Zl/87)

d. As an additional finding, ECB's raply to‘DNE's.assurance

audit 87-06 contains the corrective action plans for the
‘deficiencles {dentified in the referenced audit. As part
of its reply, ECB states:

“In addition, £CB-is taking the following steps to
resolve the {ssue regarding inadequate verification and

documentation of quality-related design cowputer software:

*o Performing a generic evaluation of all level | and 2
software sysiems for adherence to {A proyram

requirements.

"o Haintaininy- and updating the DIE software inventory to
contain current descriptions and status on software
systems used by DNE,

"o Preparing, or assisting in preparation, and reviewing

the following documents governing computer software: . . .

(a) ONP Standards, (b) DNE procedures, and (c) ECB
--Branch Instructionse - - - oo R

*o-Providing additional resources and emphasts on the DHE
Computer System Library which includes the control and
“distribution of DHE'S computer systems and associated
_documentation.. . __
"o Staffing to provide DHE support and direction for
meeting software system quality assurance
“reguivements.® 0 T T T oo e o

d. Mo further corrective action required.

¢
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Corrective Action;

Element 205.4 - BLNK
a. VYerification and documentation

of quality-related design computer
programs are inadequate.

22370-R20 (12/21/87)

BLN

a. The current TVA practices and procedure (NEP-3.8) far
verificatfon and documentation of computer programs used
in safety-related design on BLH provide 4 system that

addresses the essentia
standards and regulations.

elements of the governing
However, the following were

noted in evaluating this system:

]

The formal TVA program for computer program
verification/ documentation was inftiated in 1979,
after design activities for UBLN were underway. It was
not apparent that adequate consideration had been
given to retrofitting this documentation. Also, it
was not apparent that the lack of required cosputer
program verification documentation s isolated to

those cases already documented 1n TVA nonconformance
reports.

TVA has recently (1984) undergone considerable
organizational change with the establishment of the
Engineering Computer Methods Branch (ECB) to
centralize Diviston of Kuclear Engineering (NE)
computer activities. Procedure upgrades have also
recently occurred, and additional procedure changes
are 1n process.

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

BLH

TYA comitted to generate a complete list
of computer programs used {past 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 generate or handle design output.

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

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

The TYA corrective action plan will
rasolve the deficiencies identified in
varfous reports. Corrective actions will
be taken fn accordance with established
procedures to resolve any problems
identified in the evaluation process.
{CATDs 205 04 NPS D1, 02)
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Elesent 205.4 - BLH (Continued) !
) However, TVA nonconformance reports document PC software will be evaluated to the sawe
defictencies in computer program verification/ procedural requirements as other level 1
documentation for various cowputer programs. and level 2 software since NEP-3.8 also
applies to PC software,
In addition, UNE Engineering Assurance (EA) audit {CATD 205 04 NPS 03)

87-06 (12/15-19/86) and a Problem Identification
Report, PIR GENNEB 8601 {Ref. %5), also document

. e 20V o7y 4330 GOCuUmMEnt

deficiencies in veriflcation/documentatlon.

' 0 Uocumentation necessary for proper control of the
coumputer program activities in the design process,
such as user manuals and error reports, was generally
in conformance with the requirements of NEP-3.8,
“Computer Software System "nvnlnnmnt Nualific

and Control .

o The use of unverified and undocumented personal
computer softwara for various calculations was

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

isolated cases or a significant concern that would be
applicable elsewhere. -
b. There is inadequate conirol of b. in evaluanng TVA*s control of computer Frograrulsy
quality-related design computer the evaluation team noted that the accur rectness) ution Vlists and include

rograms. of the lists used for dlstribution of cojitffo i erjigd erification

P “g of the computer prograis user manuals is iTE'n':‘AK“" T PO Iy aent
largely to the many recent WA personnell shifts that IEK 7' mmFTrF
sccurved. - The, evaluator was advised by fognizant FXA CATD 205 U4 nr:l'vﬂ- & anlkd
personnel that a review and updating of Rhese 1ist ﬂ'ﬁ E R

N
currently in progress.” SER &'\-Q._L 4 -XIC?
. - e o e me el v u

m———

b.

DRE/ECB will verify the current user's

te
es

2237D-R2'/ZI/87)
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1ssues Findings Corrective Actions
Element 205.4 - BLN (Continued) . :
c. Positive peripheral finding. c. As an additionat finding, corrective action plans are ¢, Ho further corrective action required.

d. Positive peripheral finding. d.

R

o

22370-R20 (12/21/87)

P wpasipanre. & W o

already in place to resolve the deficiencies and concerns
noted in the BLH Element Evaluation 205.4. Computer
programs where there were problems with verification/
documentation for various designh calculations were
identified. However, 1t is not necessary to update these
calculations unless a need to do so is identified by the
required verification/documentation process for the
computer prograns.

EA Audit finding 87-06-04 noted that during
iuuplementation of corrective actions to NCR SQH ECB 8501,
RO, (similar NCRs were written for BFN and W8H), new
conditions adverse to quality were identifjed which were
not documented on the appropriate PIR/SCR forn. In
response to EA Audit 87-06-04, CAQRs were written for
BFN, SQN, and WBN, No CAQR was written for BLN since PIR
BLN ECB 8605 {Ref. §5) is a CAQ document and it
identified these conditions prior to EA Audit finding
87-06-04. .
As an additfonal finding and a positive note, ECB's reply
to DNE's EA Audit 87-06 contains the corrective actton
plans for the deficiencies identified in the referenced
audit. As part of its reply, ECB states:

*In addition, ECB is taking the following steps to
resolve the fssue regarding inadequate verification and

documentation of quality-related design computer software:

d. Mo further corrective action required.
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Element 205.4 - BLN (Continued) " '

“o Perforuing a yeneric evaluation of al) level 1 and 2
software systems for- adherence to (A program

requirements.

"o Maintaining and updating the DNE software faventory to
contain current descriptions and status on software
systems used by DHE.

"o Preparing, or assisting in preparation, and reviewing
- the following documents governing computer software:
(a) ONP Standards, (b) DNE procedures, and {c) ECB

Branch Instructions.

o Providing addit
Computer System

- distribution of

documentation.

onal resources and ewphasis on the DHE .
Library which includes the control and
DRE's computer systems and associated

. "o Staffing to provide DNE support and divection for -~ - - - - - - - - - - oo
meeting software system quality assurancé
N requirements.® )

i B
1 22370-2/21/87)
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Corrective Actions

ARNARARARARARNRRANE

Element 213.1 -~ Inadequate Hanagement, Control, and Status Listing of AC and UC Electrical Loads oo,

ARARRAAAARRRARRAAR
SQN y

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

Tvped

i 22370-R20 (12/21/87)

SQN

a. The {ssue regarding ac and dc electrical

loads and margins,: has been substantiated
as & valid concern. However, actions
have been taken by TVYA to correct the
problem,

Specific to the diesel generators, calculation SQN-E3-002
has been 1ssued to document the diesel generator loads.

v

TVA has comuitted to and is in the process of updating
the ac and dc load Vists for all electrical systems. the
load 1ists for each system will be incorporated as part
of the calculation for the respective system. Updating
loads contained {n calculations 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. Additionally, the evaluation team concurs with
the list of required calculations identified by SEL and
adopted by TVA,.

SQH

4. Sequoyah {s o-gxl

1. CompletionVpfyelectr

2

3

required fo
accordance

Haintenance of SQN\elyctrica®

calculations in accyrd
!w

Sequoyah procedures oA the r
plan for electrical
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" 1
Elewent 213.1 ~ SQ4 (Continued) )
b. Electrical calculations for loads are b. The issue relatiny to Inadequate preparation and control  b. See Corrective Actions for Issue “a* for
inadequately prepared-and controlled. of electrical load calculations was verified to be a this element.

valid concern. However, review of TVA's comaitments and
corrective actions and of the new procedures indicates
that SN has an adequate program for preparation and
control of calculations, and for their revision.

WBN WBN WBN
(See Element 205.1, issues "h" and *{") {See Element 205.1) {See Element 205.1)
BFH ’ L1 BFH
(See Element 205.1, issues “h" and "i"} {See Element 205.1) (See Element 205.1)
BLR BLH 8LN

(See Element 205.1, fssues *h® and *i*) (See Elewent 205.1) S tseeBleent20s.)

22370-’320’2!/&7)

-
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Corrective Actions

AANRRARRNANRAARAAN

Element 243.0 - Diesel Design Margins, lnadequa%e Diesel Generator Margins

ey
SQH

a. Dfesel generator capacity/margins are
" {nadequate.

22370-R20 (12/21/87)

SQi

a. Diesel generator capacity margin is adequate for restart
of Unit 2 with four diesel generators available and Unit
1 in cold shutdown. However, modifications must be made
to the load configurations per ECK L6715 (Ref. 75), an
oﬂerating procedure (A01-35) require updating to reflg
the additional lony-term loads that may be tripped. /

3
2

1YA has committed, prior to Unit 2

restart, to complete ECN L6715 (Ref. 75)
which {mplements the design changes

required to verify the unverified

dsguzption of the diesel generator (DG) |
siculation, 1In addition, after the

ure of the ECK, the calculation will
ngiewed to ensure all changes

%y to validate the unverified
have been made. These
D]d ensure that edequate OG
peration of Unit 2 exists.

ATD 243 00 SQN 03) to
al Operating
(NQffsite Power® to

NEP-3.I. "Ca
"Review Plen fo

for DG loading and ™Ry
is revised when necess®
preventing recurrence o
The former action is to be
prior to restart of Unit 2 an¥

rt.
CAIDs 243 00 SQH 01, 03)

SQN to revise DXE DG calculation

ITHIS ITEMFBOMPEETED
DATE:_7-30-83
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Element 243.0 - SQX (Cantinued)

b. Diesel generator (DG) loading and margin b. Diese) generator loading and margin records had not been  b. See Corrective Actions for Issue “a* for

records are inadequately maintained,

resulting in a-new study every time a
question 1s raised regarding current

loads and margins.

¢c. Diesel generators we
updating licensing d

re without
ocu

added
iments.

d. -Because of {nadequate capacity,
diesel generators were added.

a. Diesel generator (DG) capacityl

. margins are inadequate. . .

zza‘m-a‘m/an

adequately maintained. To rectify this, TVA has ‘this elemént.
implemented a program to identify, update, and maintain

.the minimum calculation set. These calculations will be

controlled per Nuclear Engineering Procedure on

calculations.

c. The fifth 0G is not presently included in the SQH c. Hone required.
iicensing documents and fs not a licensing fssue until it
is to be put into operation.

such that they are enveloped by the loads used in the

{mpledent the aforementioned
previous voitage anaiysis.

finalized DG loading, document these
modif ications as part of the’
corrective action and perfora the
required design changes per

engineering change nutlce (ECN) 6633.

o Perform a new voltage/frequency
analysis should the finalized UG
L . . _loadina not be bounded {completely.
enveloped) by the loading used in the
R e - - -previous voltage/frequency analysis.

CATD 243 00 WBN Ot} -

d. The fifth diesel generator is being added to {ncresse d. Home required.
plant availablllty when one of tha f0ur DGs is taken out
-of service, not for additional capacity.

WBH WBH

a. TVA has performed calculations which show that the DG a. TVA has committed to complete the

. loading can be maintained within the capacity/capability: - - - following actions prior to Unit 1 fuer
of the 0Gs if plant madifications, currently in the form load:
of unverified assumptions, are implemented, However, the
current DG calculation is not final and is subject to o Finalize and document .the DG loading
further revision. Furthermore, the current DG as part of the EEB-WBEP long-term
calculation has loads in excess of those used in'the calculation prograa.
previous voltage study; therefore, a new voltage study
will be necessary if the current lvads are not reduced o Identify any modification required-to

(»
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Corrective Actions

Element 243.0 - WBN (Continued)

b. DG loqdang and margin records are
inadequately maintained, resulting in
a new study every time a question

is raised regarding current loads
_and margins.

~t

¢. DGs were added without updating
Ycensing documents.

d. Because of inadequate capacity,
DGs were added.

BFH :

a. Diesel generator capacity/margins are
inadequate.

22370-R20 (12/21/87)

b. DG loadinyg calculations were {nadequately maintained.
Retrfevable calculations prior to calculation
285-D5-555RP, RO (05/14/84) are not available. However,
since that time, this calculation has been twice revised
and subsequently superseded by WB EPVAR 8608001
(10/01/86), which reflects the current design approach.
Furthermore, the current calculation (WB EPVAR 8508001}
conforms to and has been controlled by HEP-3.1,
*Calculations.” In addition, new protedures and
programs, as discussed {n Watts Bar Element Evaluation
205.1, are now beinyg fuplemented to ensure that all
required electrical 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. VA first notified the
NRC, by letter on 02/16/85 (Ref. 81), of its intent to
add a fifth DG and {ncorporated the design into the FSAR
via amendwent 57, which was submitted to the HRC on
01/31/86 (Ref. 19), .

d. The ADGU was not added to iIncrease the auxiliary power
system (APS) capacity. BN design criterla explicitly
state that the purpose of the fifth diesel yenerator {s
to increase plant avatlability by functioning as a swing
DG that can replace any one of the four primary DGs. The
FSAR and design drawings support these design criteria.

8FN

a. 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 demonstrated to be
adequate for restart of unit 2 with four diesel
generators avallable and units 1 and 3 in cold shutdown.
Similarly, DG capacity and capability has not been
demonstrated to be adequate for three-unit operation with
eight DGs.

b,

Ce

d.

BFN

4.

s

See Corrective Actfon for Issue "a* for
this element.

None required,

None required.

The BFN calculations to demonstrate
diesel generator adequacy for unit 2
restart includin1 unit 1 and 3 loads
necessary for unit 2 restart are bejng
performed and will be complete before
unit 2 restart.

the calculation to support the
s{oultaneous operation of all three units
will be performed before the third unit
1s restarted.

(CATD 243 00 BFN 01)
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Corrective Actions

b.

. Elesent 243,0' - BFN (Continued)

Diesel generator (DG) loading and maryin
records are inadequately mafntained,

SRER=CSE L) =2 nsasie

resulting in 3 new study every tipe_a

question is raised regarding current
loads and margins.

Dfesel generators were added without
updating licensing documents.

P o o aa_ s

se of fnadequate capacity,
1 generators-were added.

Peripheral finding.

NRC will review the calculations. The
calculations include transient analysis
and will indicate automatic load
sequencing voltage and frequency
responses of the generator. The results
of the calculation will be.used to

Saseassna
evaluate compliance with manufacturer

specifications for safety related loads.

In addition to analysis, restart testing
will be performed and NRC will be
informed of the results of these tests.
{CATD 243 00 BFN 03)

Diesel generator‘léading and wargin records had not been b. See Corrective Actions for Issue “a* for
adequately mafntained. To rectify this, 'TVA has this eiement,
implemented a program to identify, update, and maintain :
the minimum calculation set which includes a DG load
study.
Licensing documents (the FSAR) do-reflect the current ¢. None requireds- -
standby diesel generator system design,
Diesel generators were added to BFN because of inadequate d. Hone required. o
capacity. However, ‘this was done before operating )
lcenses were fssued (Ref. 138), el

. As an additional finding, the FSAR does not reflect e. CAQR BFF- 870088, Revs 0, has been written
current DG loading, nor is the extent of compliance to to correct FSAR statements including
Safety Guide 9 (Ref. 8) clearly stated. The extent of diesel generator loading statements. The
compliance to SG-9 is also ambiguous in the reviewed cormitment to Safety Guide 9 is defined
standby diesel generator system.desfgn criteria. by statements in the FSAR section 8 and

. as clarified by the response to-AEC
question 8.2 (03/25/11).

l 77777777777 . Design Criteria (BFN-50-7082 RO) for the

evaluated to determine if TVA's. = = = .

comitments to Safety Guide 9 have been
adequately incorporated, A CAQR will be
initiated if the commitments to Safety

-
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ATTACHMENT B
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 24600

?lndlngs

REVISION KUMBER: 5
Page B-33 of 34

Corrective Actions

Element 243.0 ~ BFN (Continued)

BLN

a. Diesel generator capacity/margins are
inadequate. :

22370-R20 (12/21/87)

[y

BLN

a. Diesel generator margins are Indeterminate because formal
DG load calculations are lacking. A review of the APS
load list and the qualffication test results indfcates
that the DG capacity may not be adequate. Furthermore,
current design complignce with Regulatory Guide (RG) 1.9
(Ref. 7) 1s not doctls « Both the FSAR and the
standby ac APS design chiteria were found to commit BLN
to full compliance with RG 1.9, RZ.

Guide 9 did not get adequately
{ncarporated into the diesel generator
design criterfa, This action will be
tracked {n trOl.

Ihis s to Le done prior to restart of
each unit.

{CATD 243 00 BFR 02)
BLN

a. Dlesel generator loading calculations
will be completed and maintained in
accordance with Electrical Branch policy
wemoranda and will have the common loads
assigned to the proper generator.

Existing preoperational test scoping -
documents and test instructions will be
revised., A preop test will be performed
that will require loading in established
sequences for LOP and DBE with voltage
and frequency response to meet the
requirement of KG 1.9, R2. The loading
table {n the FSAR will be revised to
reflect the calculation results. PIR
BLHEEBB70] has been written to revise
FSAR to comply with RG 1.9, R2.

If 1t is found that significant loads are
added after the preop tests, an analysis
of greop test data, vendor qualification
test and characteristic of the added load
will be made to determine what, if any,
additional testing is required. If it is
found that under certain conditions,
loads may exceed generator capability,
operator actions to selectively remove
optional loads will be incorporated into
plant procedures.

This is to be done prior to fuel load of
each unit.
{CATD 243 00 BLN 01}




Issues

ATTACHMENT 8 .
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 24600

Findfngs

REVISION NUMBER: 5
Page B~34 of 34

A

Corrective Actions’

Element 243,0 - BLN (Continued)

b.

Ce

d.

Diesel generator (0G) loading and margin b.
records are {inadequately maintained,
resulting in a new study every tise a
question 1s raised regarding current

loads and margins.

Diesel generators were added without C.
updating licensing documents,
Because of inadequate capacity, d.

diesel generators were added.

There 1s currently’no formal UG calculation. In fact, it b.
appears that there never has been one. This situation

has increased the difficulty of determining whether
additional loads can be added safely. Furthermore,

because there is no UG calculation, the basis for any

loading judgment 1s not defined. This basis would

include such factors as assumptions, references, lists of
design inputs, etc.

Diese) generators have not been added to the BLN design, c.
nor {< there any plan to add additicnal diesel generator
units.,

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

design, this issue is not applicable to BLA.

See Corrective Actions for Issue "a" for
this eleaent.

None required.

None required.
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ATTACHMENT C
REFERENCES

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 I1I, "Design Control*

Criterion 1V, “Document Control*

Criterion V, “Instructions, Procedures and Drawings"
Criterion XVII, *Quality Assurance Records"

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

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

Regulatory Guide 1.88, "Collection, Storage, and iaintenance of Huclear
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 Capacity for
Standby Power Supplies," Rev. 0

Safety Guide 9, “"Selection of Diesel Generator Set Capacity for Standby
Power Supplies,” (03/10/71) :

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

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

ANSI N45.2.11-1974, "Quality Assurance Requirements for the Design of
Hluclear Power Plants"

ANSI/ASME NQA-1 (1986 Edition) "Quality Assurance Program Requirements
for Nuclear Facilities;" Supplement 35S-1, "Supplementary Requirements
for Design Control” (Reference only - not a TVA commitment)

" IEEE 279-1971, “"Criteria for Protection Systems for Nuclear Power

Generating Stations"
v
I
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14. IEEE 308-1971, “Criteria for L]ass IE Power Systems for Nue]ear Power
Generating Stations"

15. IEEE 308-1974, "Criteria for L]ass 1E Power Systems for Nurlear Power
Generating Stat1ons“ o o

16.  IEEE 387-1972, “"Standard Criteria for Diesel Generatdr Units‘Aob]iéd‘as‘
Standby Power Supplies for Nuclear Power Generating Stations“

17.  IEEE 387-1977, “"Standard Criteria for Diesel Generator Units Applied as
Standby Power Supplies for Nuclear Power Generating Stations"

18,  IEEE 730-1984, "Software Qua11ty As suraﬂcelPlans,“‘(Reférence only - not
a TVA commitment) S ¢

19. Safety Analysis Reports (SARs)

%equoyah Final Safety Ana]ys1s RepOrt (FSAR) updated throuqh Amendment 3
04/86) . |1 ]

Watts Bar Final Safety Analys1s Report (FSAR) uodated throuqh
Amendment 57 (01/31/86) ‘

Browns Ferry Final Safety Ana]ys1s Report (FSAR) Amendmpnt 3], and
Updated FSAR (UFSAR), througn Amendment 4 (08/86) = . . : “

Bellefonte Final Safety Andlysxs Report (FS AR) uodatpd Lhrouqh Amendment
27 (06/20/86) o

20. TVA Topical Report, TVA- TR)S 1A, "Guality Assurance Program Des¢r1pt1on
for the Des1gn, Construct1on, and Operation of TYA Huclear Power
Plants," Rev. 9, (04/]7/86) o

21.  TVA NQAM, Part IV, Seutjon‘z,‘“UesignfSérvicés;" (12/31/84)

22. Sequoyah Nuclear Plant Quality ASsurance ianual (SQN QAM)
SQN-QAP-111-1.3, "Preparation, Review and Records of qu1qn
Computations," Rev. 1 (03/08/70) o

23.  TVA Nuclear Performance Plans‘(NPP)-

Corporate NPP, Volume 1, Rev. 4 :(03/87)
Sequoyah NPP, Volume 2, Rev. 1 (03/87)
8rowns Ferry NPP, Vo]ume 3, Rev. 1 (06/87)
Watts .Bar NPP, Vo]umé 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: Engineering
Volume 3, Section 4.0, Category: Design

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

EP 1.14, Rev. 10, *“Engineering Records - Retention and Storage,"
. (05/13/83)

EP 2.01, Rev. 6, “Safety Analysis 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," (04/24/84)

EP 3.10, Rev. 7, “Design VYerification Methods and Performance of
Design VYerification," {04/25/85)

Development, Review, VYerification, aintenance, and
Use," [B42 350326 502], (04/01/85)

EP 3.23, Rev. 3, “EN DES Computer Activities Requiring (Quality
Assurance - Computer Usaae, Computer Program
Documentation, and Computer Resident Data,"
(01/03/84) /

‘ EP 3.21, Rev. 2, "Auxiliary Power Load Information System -
@

\

|

\

|

EP 3.24, Rev. 1, “Developing and Maiﬁtaininq-Control Power Data
| Bases," [B42 850326 5031, (03/20/85)

EP 4.04, Rev. 9, “Squadcheck Process," (04/24/84)
25. TVA Office of Engineering (OE) Procedures Manual:

QEP-06, Rev.
‘0EP-07, Rev.
0EP-10, Rev.
OEP-11, Rev.
0EP-16, Rev.

“Design Input,“ (04/26/85)
“Calculations," (04/26/85)

"Review," (04/26/85)

"Change Control," (04/26/85)

"Design Records Control," (04/26/85)

OCOO0OO
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26. TVA Division of :Nuclear Eng1neer1ng (DNE) ! Procedures Manua]

NEP-1.2, Rev. 1 "Tra1n1nq," (01/19/87)
NEP-1.3, Rev. O "Records. Control," (07/01/86)
NEP-3.1, Rev. 1 "Calculations," (09/27/87)
NEP-3.2, Rev. 0 “Design Input," (07/01/86) - : .
NEP-3.8, Rev. O "Computer Software Sys. Development, Qua11f1cat1on,
: . & Control," (02/13/87) L
NEP-5.1, Rev. O “"Design Outpyt " (07/01/86)
NEP-5.2, Rev. 0O "Review Qutout,” (07/01/86)
NEP-6.1, Rev. O "Change Control," (07/01/86)
NEP-4.1, Rev. 0. “Procurement, " (07/01/86)
27. EEB Engineering Procedures S ¢

EP 22.25 (Info. Sysﬁem‘- Aux. Pwrh); [B42 850702 502],' (07/01/85)
EP 22.28 (Info. Sysﬁem‘- Codtr@] PWP.); EB42 8507025051, (07/01/85) '
28. SQN Site Procedures: 3 I o

Sequoyah Enaineering Project (SDEP) - Project ﬂanual Rev. 0: 'Sec¢tion
VII, "Project Specific Requirements (Var1dncps/Exnans1ons)," (09/27/35)

Sequoyah Unit 1 Tech. Soec 3/4.8.1, Amendment 12, "Au4111ary Powar |
Systems (APS)," (03/2 5/32) Uy TR

Sequoyah Huclear Plant, "Design Baseline and Verification Program "
Rev. 0, (05/01/86) ‘ o -

SQEP 9, Unissued Rev. 0, ﬁRevinw Plan fbr*FIPCCriCaIQCHanQesL"‘(1?/09/86)‘

SQEP 11 - Rev. 4, "Procedure for Ident1fy1nq and Asspmbl1ng Change
Documentation,” (08/18/86) @ | ! Lo

SQEP 12 - Rev, 2, "Procpdure for Evaluating lnq1nepr1nq Change flotice
and Field Change Notice Documents," (07/23/86)

SQEP 13 - Rev. 0, "Procpdure for Trans1t10nal Desqu Chanqe Control,™
(07/25/86)

SQEP 15 = Rev. 0, "Procedure for ONE Interface with Chénge Control Board
(ccs),"” (05/15/86) j o

SQEP AI-10 Rev. o, "Proceﬁsing and Control of Ca]cuiationé,"‘(04/29/87)

-
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29. BFN Site Procedures:

8rowns ferry Engineering Project (BFEP) - Project Manual, Rev. 4
(09/29/86)

Browns Ferry Nuclear Plant, "Design Baseline and Verification Program,"
Rev. 0, (822 860714 017], (05/01/86)

BFN Site Director Standard Practice (SDSP) 9.1, "Processing Drawing
Discrepancies,® Rev. 1, (09/22/86)

BFN Site Director Standard Practice (SDSP) 9.2, “Conf-igquration Control
Drawings," Rev. 1, (05/09/86)

30. WBN. Site Procedures:
"Watts Bar Engineering Project Manual, Rev. 1, (01/09/86)

Watts Bar Nuclear Plant, “Design Baseline and Verification Program,"
Rev. 1, (07/21/86)

31.. Bellefonte Engineering Project Manual, Rev. 4, (09/29/86)
32. Design Criteria:

SQN-DC-V-11.1.1 Rev. 0, *Design Criteria for the Additional Diesel
Generator," (05/16/80) '

1/B-DC-40-28.1 Rev. 0, "Design Criteria for the Additional Diesel
Generator,” (01/19/81)

WB-DC-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)

b ‘ BFN-50-7082, “Standby Diesel Generator System," Draft C, (01/16/87)
33. Division of Engineering Design (EN DES) Electrical Design Standard
DS-E-2.2.2 “Performance and Equioment Application Criteria - Medium
Voltage Auxiliary Power System Standard," Rev. 0, (12/01/82)
34. TVA OE General Design Criteria, N4-RPD775A, Rev. 5, "Bellefonte Nuclear

| Plant General Design Criteria for Standby AC Auxiliary Power System,"
: (805 860703 503], (06/30/86)

|
‘ ]
\
.
N .
- -
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35. ECB-EP 28.01, "OE Compwter Activitids Requiring Quai1ty Assurance -
Computer Usaqe, Computer Program Oocuméntat1on and’ Comoute# Resident
Data," Rev. 0, (07/01/85). ‘

36, Office of Engineering, Spuc1al Engineering Proredure, OE SEP 85-03, !
"Establishment of Minimum Set of Electrical Calculat1ons,“ (843 850617
908] (06/17/85) ‘

37. TVA Office of Engineering]nrocedure; 0£-01 2000, "CdeUter Facfitities
and Equipment - Administration'and Controi," (09/27/85) P

38. TVA Records Description Handbook,\1985\

39. Abnormal Operating Procedure 35, Rev. 7, "Loss of 0ffsite Power,"
(10/22/86) o :

40, INPO Review (WBN-1984), Flnd1nQS,‘OC 1.1, "Some calcu]at10n< ‘have not
been performed and some needed design ¢r1ter1a have not been ' ! !
established;" 3.1, "A number of design ca]cw]a?1ons ‘have not been !
updated to r@flect the actual desngn" P

41. INPO Report, "Construct1on Project EvaﬁuatIQn Bellefonte Ndclbaﬁ PIant
units 1 and 2, Tennessee Va]]ey Authormty,“ (03/84) ‘

i

42. INPO Report "Evaluation of Yatts Bar Muclear Plant Constructxon
Project, Tennessee Valley Authority," 006!65) S I

43, TVA memo from Beasley to Those Listed, \IHPO‘clnal Drafr "design
Calculation," [B0OS5 851211 001], (l2/11/65) o

44.  TVA ‘NSRS Report i-84-33- BrN ‘"Envéstﬁqétibn‘of‘BFNP:Pibinq ana ' Support
DES’I(;I‘I," (06 ’07/8‘)) \ | | | | i i i i i

45. TVA NSRS Report I~85_132-$QN, Diesel Génerator - Loads, (03/06/86)

46. TVA NSRS Interim Report I- 85-992 aQN "Control of AC and DOC Eléctrical’
Loads," (03/17/86) . L

47.  TVA NSRS Final Report I1-85- 992~son WCdntror of AC and OC ETlectrical
Loads," (04/07/86) | |

48. OE Bellefonte Electrical Fva]uatIOn (BEE) Repoxt [TAS 850122 001},
(01/22/85)

49. Engineering Report, SCR wausssasss (845 850920:258]; (Q9/15/85)
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50.

51.

52.

53.

TVA Quality Assurance Evaluation Report, "Evaluation of Computerized
Cable Routing Systems - Final report,* [842 861229 006], (12/29/86)

TVA Quality Assurance Evaluation Report, "SQN Computerized Cable Routing
System" [No RIMS Number], (10/28/86)

TVA Quality Assurance Evaluation Report, "8FN Computerized Cable Routing
System," [No RIMs Number], (10/28/86)

TVYA Significant Condition Reports (SCRs):

SCR BFN EEB8511, Rev. O,

SCR
SCR

SCR

SCR

SCR

SCR

SCR

SCR
SCR
SCR
SCR

BFN

BFN

BFN

BFN

BFN

SQN

SQN

GEN
GEN
GEN
WBN

EEB8528, Rev. 0,

EEB8529, Rev. 0,

EEB8601, Rev. O,
EEB8DO5, Rev. 9,
EEé8607, Rev. 0,
EEB8H29 Rev. 3,

EEB8646 Rev. 1,

“APS Calculations Do Not Reflect As Constructed

Conditions," [B43 850801 901], (07/24/85)

"Failure to #o]low Procedures for
Calculations,” [843 851031 912], (10/28/85)

"Fajlure to Identify the Minimum Set of
Calculations Necessary to Document Systems,"
(843 851101 921], (10/28/85)

"Inadequate Documentation of Cable Lengths Used
in Calculations,” {843 360115 940], (01/15/86)

“Tnaccurate Transformer Loading Assumptions
made in £lectrical Calculations,” (02/11/86)

"Calculation Was Aporoved Yithout Interface

Review," [B43 860214 937], (02/10/86)

Subject: Violation of Voltage and Frequency
Jariance

Subject: Violation of Voltage and Frequency

. Variance

EEBS606, [B43 861120 9051, (11/07/86)
NEB8706, [B45 870128 851], (01/26/87)

ECB8601, Rev. O,

(842 860203 004], (01/27/86)

EEB8641, Indicates that the FSAR does not correctly reflect the
implemented automatic/manual control for the diesel generators during
loss of off-site power, [843 860421 905]
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54.

55.

56.
57.
58.

59,

60.

SCR WBN EEB8538, >1gn1f1cant condiitions report’ re]ated to diesel
generator load1ng (843 850830 902], (08/28/85) j ‘ Lo

SCR BFN EEB 8604, Rev. O, “"0E Calculation Determines DGS‘3A; 38 dnd'3C
Are Overloaded," [B843 860914 905], (02/12/86) ‘ .

SCR BFN EEB 8630 Rev. 0, "UnanalyZed Load1nq of the DG%,
(843 860703 914], (06/24/86) |

TVA Nonconformance Reports (NCRs):

NCR SQN ECB8501, [B45 850422 259], (04/11/85) - o

NCR. GEN ECBB501, (B42 850313 004], (03/13/85) = f \ '

NCR GEN NEB8501, Rev. rs4s 860512 8517, (05/13/86)

NCR WBN ECB8501, [B42 850408 0013, (04/08/85)

NCR BFN ECB8501, [B42 850415 0011, (04/10/85)

NCR BLN EC88501, (842 850412 0021, (04/10/85)

TVA Problem Identificatioﬁ Reports (PIRS): =~ 3 3 P
PIR GEN NEB8601, [B45 860‘%10? 852], (03/11/86) o .
PIR GEN NEB8611, (845 861230 851], (12/29/86)

PIR BLN ECE8605, Rev. 0, {842 861016 005], (09/22/26)

PIR BLN EEB 8520 Rev. 0, "Pracess Loads ilot Prooerlv Ana]yzed for Impact
on DG Loading," [843 851001 910], (09/26/85) ‘ ]

TVA report, M. Bender, et alo, "Assessment of Enqmneannq Design Control
for the Browns Ferry Numlear Plant,"! [No-RIMS. Number], (09/85) = L

Office of Quality Assurance (OQA)}Aud1t;Dev1@t1on‘Repont 051-A-84-0006,
(0QA 8408015031, (07/02/84) | | T T

Division of Quality Assurance, Dev1a11on Renort POE- A 85 0003-003, (Mo
RIMS numper], (03/28/85) ‘

Sargent and Lundy Final Report | "Sequoyah ‘Nuclear P]ant, Nuclear Plant
Electrical .Calculation Progrdm Assessment,™ [No RIMS number] (04/08/86)

Sargent & Lundy Final Report, "Watts Bar Nuclear P]ant, Nuclear Plant
Electrical Calculation Program Assessment,” [No RIMS number] (06/03/86)

T78-216
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61.

62

63.

64.

65.

66..

67.
68.
69.
70.

.

72.

73.

74,

Sargent and Lundy Final Report, “Browns Ferry Nuclear Plant, Nuclear
Pilant Electrical Calculation Program Assessment," (843 860710 001],
(07/02/86)

Gilbert/Commonwealth Report 2614, “Technical Review of SQN SNP
Modifications for TVA," (03/03/86)

SQN Supplier Evaluation Data Sheet, Control Data Corp., [L10 860612
809], (06/12/86)

TVA Supplier Audit B5V-47, Control Data Corp., [L19 860618 800],
(06/18/86)

TVA Supplier Audits 83V-17 and 92V-25, Control Data Corp. (Various
correspondence and data provided by TVA Transmittal 148)

Specification 7500, Rev. A, “General Motors iodel 999 System Generating
Plant," (06/68).

TVA Contract No. 76K61-86181, Specification 2411, "Qualification Testing
Procedure for Delaval Engine Generator Set," Rev. 1, (06/30/77)

TVA EN DES Calculation TI-ANL-1698, “Installation and Verification of
MONSTER Version 2.0A,“ [NEB 841231 235], (12/28/84)

EN DES Calculation, TI-ANL-170, "Implementation of RELAP5/MOD2"
(845 850529 235], (05/27/85)

DNE Computer System Inventory Current Through 9/12/86 (Draft - Provided
by TVA Transmittal 140)

TVA DNE Computer System Library Files for Computer Programs: SPIPE,
TPIPE, CONAN, FAAST, STP, CH1224, Cable Routing, RESPONSE, HEATING,
BASEPLATE II, SPRINKL, FLANGE, BIGIF, FRAP-T6, 'BBWOLF, CIP

TVA OE Calculations:

D286S-0GLDS 50 Rev. 1, without Appendices," Diesel Generator Load
Study," [843 860326 903], (03/26/86)

BFEP-E1-85033, Rev. 1, "Appendix R - Design Load Study for APS,"
(822 861002 201], (10/01/86)

DNE calculation: Diesel Generator Load Margins SQN-E3-002, Rev. 2,
[B43 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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76. Letter from J. M. Taylor, NRC, to S. A. White, TVA, "NRC Reoorts
50-327/86-27 and 50-3 28/86 27 " [L44 860506 542], (04/2?/86)

75. Engineering Change Notice, ECN L6715, (09/86)

77.  Letter from J. M. Taylor, NRC, to S. A. White, TVA, "SQN Units 1 and!2,
Procurement Inspection, September 15-19, 1986, September 29-October 3,
1986," [A02 861023 019], (10/21/86) E ‘

78. Letter from 8. J. Youmgblood NRC, to S. A. White, TVA w1th the
attached transcript of the 1nvest1uat1ve interview conducted iby: the NRC:
on 02/21/86 at the First Tennessee Bank Bu11d1nq in Knoxv1lle L
(845 860714 832], (06/23/8b) ool

79. Letter from R, Gridley, TVA to J. Nelson Grace, VRC "NRC 0IE Region II
Inspection 50-327/86-27 and 50-328/86-27 - Response to Def1c1enc1es and
Unresolved Items," [L44 860729 8011, (07/28/86)

80. Letter from R. Gridley, TVA to J. Nelson Grace, NRC “BFN Units 1, 2
and 3 - Significant Cond1tlon Report (SCR) BFN £EB 8%11 dated Lo
July 24, 1985, (L44 861117 8031, (11/17/86) ¢ I

81. Letter from Shell to #RC (Adensam), Notifies HRC of f1fth diesel
addition fdr WBN, [NEB 850220 609], (02/16/35)

82. Letter from Y. S. Flauthey, TVA, to Carmen Chnaupetta, &L‘, '"Eleetrica}‘.
Calculation Program," {ilo RIMS numben], (05/30/86). . . [ R

83. TVA memo from J. P. Fenton to J. 9. YWebber, "Saroent & Lundv Enaqineers
Proposed Services for :lectr1ca1 Caldulat1ons Proqram,"‘=g43 1860827
901], (08/27/36) ‘

84, TVA memo from W. C. Drotleff 'to Those Listed, "rrans1t10n to Division of
Nuclear Engineering Procedures“w[BOS 860410 008], (04/]4/86)\ o

85. TVA memo from Chandler to Beaslev, “"Audit Deviation Reoort
051-A-84-0006-001," [84! 851126 936], (11/26/85) SRR R O

86. TVA memo from J. F. We1nhold 'to!W.' S. Rauaghley and D‘ w‘ Wilson, "Office
. of Engineering (0E) Engineering Assurance Audit 86-17 - E]ectr1ca1
Design Project (SQEP)," . [805 860428 005], (04/23/86) R

87. TVA memo from E. G. Bea<ley to F. W. IChandler, *Audit Deviationl/ Report
051-A~-84-0006-D01, Inadeguate System to: Ensure Calculations Are Updated
to Support Design Change Made after Plant Operation,* [805 85 1107 003],
(11/07785) Co
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101.

TVA memo from E. G. Beasley to J. A. Crittenden, "Evaluation Report
POE-A-85-0003-Control of Design Interfaces," [BOS5 850531 008], (05/31/85)

TVA memo from E. G. Beasley to T. W. Roberts, "0E QMS Audit 85-30 - EC3
Methods, Planning, and Development Group," [BO5 850614 002], (06/14/85)

TVA memo from E. G. Beasley to T. W. Roberts, "OE QMS Audit 85-31 - ECB
Technical Services Group,“ [BOS 850729 001], (07/29/85)

TVA memo from E. G. Beasley to Quality 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 QMS 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 QMS 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-D03," [B842 860110 004], (01/10/86)

TVA memo from Coonéy to Beasley, "Office of Quality Assurance Audit
Report No. 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," {B0O5 860916 001], (09/16/86)
TVA memo from J. F. Weinhold to S. B. Johnston, "Division of Nuclear
Engineering (DNE) Enaineering Assurance (EA) Audit 87-06 - Engineering
and Computer iethods Branch (EC8)," (805 370129 004], (01/29/87)

TVA memo from J. F. Weinhold to E. Chitwood, "0ffice of £ngineering,
Engineering Assurance Audit 86-16, Browns Ferry Engineering Project,
Electrical Design Project,” (805 860414 003], (04/14/86)

TVA memo from J. A. Crittenden to R. W. Cant;ell, “"OE Response .to
Deviation POE-A-85-0003-003," [L19 860114 861], (01/14/86)

TVA memo from.,R. W. Cantrell to R. J. Mullin, "OE Response to Deviation
POE-A-85-0003-D03," (BO5 860129 001], (01/29/86)

TVA memo from W. Zobel to D. T. Clift, "Computer Code COROD,"
[B45 860505 235], (12/24/86) (TTB 185-4)
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115.

TVA memo from T. W. Robert° to J. P. Vineyard, "Sequoyah Nuclear P]ant
Units 1 and 2 - NCR SQNECB8501 - Verification of Computer Cable and ‘
Raceway Programs and Data," [B42 851021:004], (10/21/85) =

TVA memo from Kirkebo to Those Listed, ﬁDesign ¢a1cu1ations,“ o
(B0OS 860307 006], (03/07/86) : Lo : .

TVA memo from Key to Chandley, "“Sequoyah Nuclear P]ant - Des1qn
Calculation Review," [844 860729 012}, (07/29/86) = -

TVA memo from Chandley to K1rkeho I"SQN - Revxew of Ex1st1nq
Calculations," [B44 860814 014], (08/14/86) : o

TVA memo from:C. A. Chand]ey to Those Listed, "Pol1cy Mémorandum (MEB) -
Mechanical Calculations - MPM 86-04," [B44’ 860625 002], (06/25/86) ‘

TVA memo from C. A. Chandley to Those Listed, "All Nuclear Plants -
Design Calculation Review," [B44 870522 OOI], (05/22/86) '

TVA memo from Raulston to 1hose\L1$ted "Design’ Calculaf1on
Verification," [B45 860909 258], (09/09/86) ‘

TVA memo from J. A. Raulston to J. 1Al Kmrkao, ”Des1qn Calculatlons,
(845 860619 252], (06/19/86) ' ' 1.'

TVA memo from J. A. Raulston to Those Listed 1"0e51qn Calcu]at1oni
Verification," (845 861010 259], (10/10/86) @ L Lora

TVA memo from Barnett to K1rkpbo "Design ¢alcg1ation§,f
(841 860811 013], (08/11/86) S

TVA memo from R. O. Barnett to Those Listed, "Policy Hemorandum PM 06 02
(CEB) - Civil Discipline P011ry for Des1gn Calculat1ons,"
(B41 860616 011], (06/16/86) = | ‘

TVA memo from R. 0. Barnett to Those Listed, “P011Ly Memorandum PMi 86-02
(CEB) Rev. 1 - Civil Dlsc1pl1ne‘Po]1cy for Des1qn Lalculat1on&,' o
(841 861202 002], (12/02/86)

TVA memo from Johnson to BarnPtU YSQN < Policy Memorandum PM 86 0
(CEB) Civil Discipline Policy for 0es1gn Calculat1ons,";
(825 860819 499], (08/19/86) Lo

TVA memo from Johnson to Hernandez; "SQN -iImplementation of Sequoyah
Civil Discipline Ca]cu]at10n Action Plan," [B25 8611]7 304], (11/]3/86)
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126.

127.
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TVA memo from.Raughley to Those Listed, "Policy iemorandum PM 86-15
(ECB) Electrical Calculations Checklist,” {B43 860811 903}, (08/06/86)

TVA memo from W. S. Raughley to Those Listed, "Policy Memorandum
PM 86-02 (EEB) - Electrical Calculations," [805 860508 902], (05/08/86)

TVA memo from W. S. Raughley to Those Listed, "Policy Memorandum
PM 86-16 (EEB) — Control of Electrical Calculations," [B843 870212 903],
(02/11/87)

TVA memo from Beasley to Those Listed, "Design Caiculation,”
[B05 851211 001], (12/11/85)

TVA memo from D. W. Wilson to R. L. Gridley, [B25 860613 023] Subject:
SQN-E1ectrical Calculation Program

TVA memo from C. G. Peterson to Bellefonte Engineering Project Files
"BLN, Minimum Set of Calculations," with attached matrix,
[B821 860916 004]), (09/16/86)

TVA memo from R. W. Cantrell to Those Listed, "Bellefonte Nuclear Plant
- Electrical Evaluation Plan," [DET 840918 001], (09/18/84)

TVA memo from R. W. Cantrell to Those Listed, "Bellefonte Muclear Plant
- Electrical Evaluation Report," [TAS 850122 001], (01/22/85)

TVA memo from S. ‘8. Johnston to Those Listed, "Develooment of an
Accurate DNE Software Inventory," {B42 3861128 001], (11/28/86)

TVA memo from S. B. Johnston to A. P. Capozzi, "Division of idluclear
Engineering (DNE) Engineering Assurance Audit 87-06, Engineering and
Computer Methods 8ranch (ECB)," {842 870226 005], (02/26/87)

TVA memo from R. C. Weir to Those Listed, "BroWns‘Fe¥Ey, Sequoyah, Watts
Bar, and Bellefonte Nuclear Plant - A1l Units - NCR - GEN NEB8501,
Rev. 1," (845 870317 252], (03/17/387)

TVA memo from J. P. Stapleton to E. P. Schlihqer, "Browns Ferry Nuclear
Plant - Units 1, 2, and 3 - Engineering Report for CAQ Report SCR
GENECB 8601 Rev. 0," [B22 86 0514 001], (05/14/86)

TVA memo from J. P. Stapleton to R. L. Lewis, "Browns Ferry Nuclear
Plant - Unit 3, SCRBFNECB 8601," [B22 860723 009J, (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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137.

138.

139.

140.

TVA memo from M, L. Rayfiejd:tO\Those Listed,. "Watts Bar Nuclear Plant -
Program Description for the Watts Bar Desian Baseline and Licensing |
Verification Program, (B26 860721 014],'(07/21/86) = = = | I 17|

TVA memo from J. P, Stapleton to Those Listed, (T.‘L; Bfothe#s,‘eﬂ al),
"8rowns Ferry Nuclear Plant - Baseline Program Plan, Revision O, duly 7,
1986," [B22 860714 017], (07/07/86) -

TVA memo from Stapleton to Those Listed, "Browns Ferky Nuclear Plant -
Design Basis Effort to Support Restart," [B22 080515 010], (05/15/86)

TVA memo Raughley to Raw]ston, "Watts Bar Nuclear Plant Units 1 and 2 -
10 CFR 50.55(e) - Revised Final report SCR WBN EEB8538,"
(843 860423 918], 04/23/86 b b

TVA memo from J. R. Lyons I to J. W. Coan, "Watts Bar Nuclear Plant -
Pre<INPQ Design Evaluation," [B49 851106 0011, (11/06/85) ' | | !

TVA memo from H. L. Abercrombie to W. R, Brown, Jr., "Sequoyah Nuclear
Plant (SQN) - Employee Concerns ITask lGroup' (ECTG) Element Report 205.04
SQN-Engineering Category - Corrective Action Plan (CAP)," = =~ =
(S03 861217 8041, (12/19/86) A

- Quality Assurance Program," (06/20/72), located in BFN

TVA memo from J. R. Parrish to Those Listed, “Browns Ferry Nuclear P]an”
0EDC-QPM 3-73, R1

Meetings with DNE Personne] at Xnoxville, Tenn. (10/07/86 and 10/08/86),

BLT 060

Supplement 4 to the Safety Evaluation by the Directoﬁaté of Licensinag,
U.S. Atomic Energy Commission, in the matter 'of 'TVA 8FWP Units 1, 2,
and 3, Dockets 50-259, 260, and 296, (09/10/73) S
Bechtel calculation, "Diesel Load Study," 2-£9-451, Rev. 3, (03/14/87)
TT8-331 R A e B A

Teleconference between T. Sarveﬁ, Bechtel, aﬁd 0. Ldvé]éssb TVA,
(05/06/87), 10M 971 - R A A
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