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REY IS lON Nu!~GER. 4
SUPP) EME NT

Page l of 4

Page ES-1 of 2 - Revise the first: bul 1 et to read:

"o Improper pipe size, conf iguration and connect:ion methods"

Page 6 of 54 - Add the fol lowing sentence .td t6e iF) r'st,bu) ) et enti tied "231 . l
unders 1 zed d I s tr1 but i on heade'rs':

"Held) ng of sma 1 l er diameter pl pcs to larger diameter pl pes 1 n the
absence of proper connection f1 ttlngs c'ou) d Pause f low ir estr) ct) ons ."

Page 8 of 54 - After the first sentence of Sect)ol 3. 1 'entl tied "Unders) zed
,0) s tr i but ion Headers - Element 231 . l" insert the fol lowing:

"In performing the 1 r SER eva 1 ua t 1 ons on E )'emr!n t, Repor;t 231,. 0) ( 8) For SQN
the NRC raiSed an addi t)Onal pOSS)ble interpretatlOn Of COnCern
BNP-QCP-)0. 35-8- 1 6. The words "welding'eal 3 er' 1 arne ter pl pcs to 1 ar

'ger'iameterpipes" read. ln con)unct)on w) t) the wopds, ", . could restrict the
f low of water" were taken to address connect) on, methods of branch 1 1 ne s,
This prompted a review of TYA piping anti ke)d)ng standards (Ref., )72)
where the eva 1 uators dl scovered a we) d) ng deta i 1 that; al lowed a . header
pipe to be dri 1 led to the O.i); of a takeoff pl pe to perrnl t insertion of
the takeoff line. The takeoff pipe could the!n be inserted and Fi 1 let
welded to compete the coup) lng. Since 'thl's deth) 1 did not show any
mechanism by wh) ch insertion ) e!ngth would be 1.)m) ted, the presumption was
that it could be inserted to any depth. Th l s, arrangement woul d mean that
the take-of f pipe would adapt the conf 1 gurat1on s lmi 1 ar to a fv) 1

penetration the rmowe I l i n the header p i pe . In 4uch a c4se, both header
Flow and takeoff f low would be «estr ) c

ted.'To

determine whether or not th I s was the case the fire protection
drawings for each pl ant were rev) ewed ()!tef'. 1'77 ' '78, 1 79) . Spec 1 f 1 c
requirements 'for the 1 n s ta 1 1 a t Ion de ta 1 II ) h $ue".I t ) ion 'wer'e inot evident'.
This was then supp l emen ted by physical ) ns pect ) on of completed
insta1 l ations at SQM and BLM. (Ref s . 1 73 a!nd 1 74) . These f 1 el d surve'ys

'eretO aSSeSS whether SuCh inStal ) at)OnS aCtual 1 y, eX) Sted thrOugh
generic appl ication of the welding detai 1 'ln question. The surveys found
'none . In each plant, the take-of fs in question emp 1 oyed either thre adecl
fittings or used socket weld for ged f 1 tt)nlgs '(e.'g. „weldolets) .
Insertion of the nature alleged 1 s 1mposs )bi e 1 n either case . Threaded
F) tt)ngs wi 1 1 "bottom out" -and the forged Fl ttings have a machined
shoulder that ) llm) ts take-off pipe insertion 1engtlhs. Further, since
both types of 'weld f 1 t-ups are easier than the typic suggested 1 n the
detai 1, there 1 s 1 1 ttle )ncent I ve to use 1 t. On tlhe basis of the draw) r)g
rev i ews for each plant, the SQN and BLM pos I t 1 ve survey f) !nd ) ng s aind 'he
rationale that there 1 s 1 1 ttl e incentive to use thl s par tl cul ar detail,
the evaluation t eam concluded that addi t iona) surv!eys at HBN and BFN 'weke
not necessary to close thi s interpretation of the concern. Assum) ng the

II
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SUPPLEMENT
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page 20 of 54 - Add the follow1ng paragraph after the last paragraph on this
page:

"In performing their SER evaluation .of Element Report 231.04<B) for SQN,
the NRC paired the sub)ect of prompt reconciliation of design drawings
with as-built cond1tions. Hhether through FCR's or other change
documents, these 1ssues are treated in greater deta11 in Subcategory
Report 206.00 and are not directly part of the Concern IN-86-305-022. No
further revIew was therefore conducted."

Page 21 of 54 - Add the following paragraph as .the f1rst paragraph to
Section 3.5.1, "Background":

"TVA's initial commitments on the general sub)ect of enhanced fire
protection were made In early 1977 <Ref. 175) and later revised <Ref.
176). The later revis1on more specifically addressed the Diesel
Generators and Battery Room Ventilation Systems but does not mention
hydrogen generation or overall design adequacy 1n detail.
" Irrespective of the full history of the sub)ect,

Appendix 8, Page 2 of 23 - Revise SQN issue "a" to read as follows:

"a. Change In pipe size and welding of smaller diameter pipes to larger
diameter pipes could cause flow restrictions."

Appendix 8, Page 2 of 23 - Add the following sentence to the end of SQN
f'Inding "a":

"No flow-limitinq welded connect'Ions were found to exist in the SQN FPS."

AppendI,x B, Page 3 of 23 - Revise HBN 1ssue "a" to read as follows:

"a. Change ln pipe size and welding of smaller diameter pipes to larger
diameter pipes could cause flow restrictions."

Appendix B, Page 3 of 23 - Add the following paragraph to the end of HBN

finding "a":

"Based on review of drawing details for HBN and results of surveys
conducted't SQN, a sister station to HBN. as well as BLN there is a

strong presumption that no fielded connections of the type that could
restrict flow exist In the HBN FPS."

Appendix B, Page 4 of 23 - Revise BFN issue "a" to read as follows:

"a. Change in pipe sIze and welding of smaller diameter pipes to larger
diameter pipes could cause flow restricti'ons."

0 ~ 10 )') ~ ' y S eo ~ ~ v
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REVISION NuMBER; 4
SLIPPLEMENT,
Page 3 of 4

Append'ix 8, Page 4 of 23 - Add the following sentence to the end of BFN
finding "a":

"Based on the BFN drawing review and succesSfu'1 surveys at other TVA
units, there 'Is a strong presumpt ion that', welded connect)ons ~hich could
restrict FPS flow were not not used at BF'N."

Append)x 8, Page 4 of 23 - Revise BLN )ssue "a" to read as follows:

"a. Change in pipe s)ze and weld'ing of smaller diameter pipes to )arge'r
diameter pipes cou)cl cause flow rest'r)c't)c')ns."

Appendix 8, Page 4 of 23 - Add the following sentence to the end of BLli
finding "a":

"No flow-limiting welded connections, were found to exist Itn the Bl.N FPS."

Page C-12 of 12 - Add the following re.ferences:

172. TVA General Construction Spec)f)celt)dn 'G-59M, R21, Heldlng Standar'd
H.2-)0, RS, "Meehan)ca) Held Join) D~ta,)),Branch Connections,"
Detail BC-2 (07/11/85)

173. Bechteil Memo from S. Mab)e to L. Da!Ix>n/K. H)edner, "F)r!! Protection
System Halkdown, SQN Units 1 and 2,"'(0'4/06/t18)

174. Bechtel Memo from S. Mabie to L. Da!Ien/)'. H)edner, "Fire Protection
System - BLN," (04/ll/88)

175. TVA Letter to NRC„ J. E. Gil')elandl to R'. S. Boyd, "Sequoyah Un)ts 1

5 2 Fire Protection/Prevention Prclgrym )eeva)uat)on,'" (770128H0730).
(Ol/24/77)

176. TVA Letter to NRC, J. E. Gllleland t<) S. A. Varga„ "Response to,ASS
Fire Protection Review Questllons,'" (~r905)SHOl98), (DES "790313 ()36),
'(03/08/79)'

177. HBN Drawings;.

47H49D-1 thru 21, "Meehan)call Service Hater, A)r 5 Fire Protection"
47H491-1 thru 104, "Hechan)cal Service Air, Hater and Primary Water
Makeup"
47H492-1 thru 16, "Hechan)ca) Service Air, Delm)opera) ized 5

Pr)mary'ater

and Fire Protection (HPFP)"

'78.

BFN Drawings:

47H490-1 thru '19. "Hechan)ca) Service Hater, Air 5 Fire Protection'"
47H491-ll thru 4!i, "Meehan)ca) Service Hater, A)r h Fire Protection'"

e
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179. BLN Ora~lngs:

3CWQ 449-RF-Ol thru 13, "Mechanical 'Nigh Pressure Fire Protection"

3RWQ 450-RF-01 thru 11, "Hechanlcal Nigh Pressure Fire Protection"

3BWQ 471-00-01 thru 74 "Hechanlcal Service Water, Alr and Fire
Protection"

30WO 598-00-0Z/10, "Hechanlcal Exposed Plplng"
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TVA EMPLOYEE CONCERNS
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REPORT NUMBER: 23100
REVISION NUMBER: 4
Page ES-1 of 2

EXECUTIVE SUMMARY

This suhcateqory report summarizes and evaluates the results of 16 Employee
Concerns Special Program (ECSP) element evaluations prepared under Engineering
Suhcateqory 23100, Fire Protection Design. Fire protection design has long
heen recoqnized as an industry-wide problem, not something specific to TVA.
Thn lonn evolrrtionary process of developinq existing criteria, and the
vaqueness of initial NRC guidance, have resulted in many changes in and
mndificatinns tn all U.S. nuclear power plants. Many of these changes are
tierl to the licensing time frame of the particular plant in question. As
such, issues presented'y this subject matter do not p'rovide a clear
perspective from which one can examine the impact of TVA's general management
effectiveness, etc. The TVA Revised Nuclear Performance Plan should,
nevertheless, improve TVA responsiveness to evolving NRC criteria such as fire
protection.

The element evaluations encompass the review of 41 fire protection design
issues relateri to TVA's four nuclear power plants: Sequoyah, Watts Bar,
Browns Ferry, and Bellefnnte. The issues were derived from the ll employee
cnncerns that cited presumed deficiencies or inadequacies in the fire
protection systems such as:

o Improper pipe size and configuration

n Improper use of water spray

o Ohstructions to water spray

n Lack of fire dampers

o Inadequate battery room ventilation

n Incorrect xpplicatinn ot qrrality assrrrance requirements

Af the 41 issrrr!s evaluated, 21 wrrn forrrrrl to require rro correct,ive action.
For eiqht issues, TVA had initiated corrective actions before the start of the
ECSP. Seven findings require new corrective action. In addition, five
nerioheral finrlinqs were rrncovererl, which also require corrective action. A

total of ll different corrective actions were identified to remedy the 20

issues with narrative findings.

Ter most probable antecedent conditions leading to the ll corrective actions
have been identified. Six of these are the consequence of the initial
vaqueness anrl evolving natrrre of NRC guidelines and criteria for nuclear power

plant fire protection. Three represent a failure to apply design criteria for
hattery room ventilation consistently, one reflects fragmented authority, and

one represents a failrrre to produce as-built documents in a timely manner.
Three of the ll corrective actions werr. jrrrlged Lo be significant. They

involve actual or poterrtial changes in hardware. They are:

2666D-Rlg ( 11/Og/87)
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o Comolete program to upqr ade fire protection systemS to conform to
NFPA 13 and NIRC guidelines

o Complete sprink'ler. obstruction review program

Investigate possible incorrect invalidation of nonconforming
condition reports (NCRs)

All three of thes» corrective actions were initiated by TVA and respond to
regulatory changes or actual deficiencies that were identified by TVA, all
before the start of the ECSP. On the basis Of the issues evaluated in this
subcategory and the corrective actions .completed or proposed„ the fire
protection systems do not now present a significant technical problem at
Sequoyah, Watts Bar, Browns IFerry,, or Bellefonte. nuclear power plants. This
findinq of present condlit Ions does not imply that at one time tlhese systems
may have presented a sign'Ificant technical problem. The evolving nature of
fire protection requirements, the different licensing time frames for each
plant during this evolutionary process, and the~ li'mited evaluative scopes o'f
the employee concerns program preclude an asSessment of TVA's, compliance at
any given time in the past.

The most reasonab'ly derivative causes identified herein are being compaked
with other evaluation resijlts and reexamined from a wider perspective in the
Enqineerinq category evaluation.

2666D-Rlg ( 11/09/87)
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Preface

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

The ECSP addressed over 5800 employuo 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
investig,ate all issues presented in the concerns and to report the results
of those investigations in a form accessible to ONP employee ., the NRC, and
the general pub]ic. The results of those investigations are communicated
by four 'ovels of ECSP reports: element, subcategory, category, and final.

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

Subcategory reports summarize the evaluation of a number of elements.
However, the subcategory report does more than collect element level
ova)uations. The ..ubcategory level overview of element findings leads to
an integration of information that cannot take place at the element leve].
This integrn(ion of 'information roveals tho extent to which problems
over lap more than one eloment and wi]1 therefore require corrective action
for underlying causes not ful)y apparent at the element level ~

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

Additionally, at the end of each subcategory report will he a Subcategory
Summary Table that includes the concern numbers; identifies other
subcategories that share a concern; designates nuclear safety-related,

,safety significant, or non-safety related concerns; designates generic
applicabi]ity; and brief]y states each concern.

Either the Subcategory Summary Table or another attachment or a combination
of the two wi11 onahle the reader to find Lhe report section or sections in
which Lhe issue raised by the concern is evaluated.
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0
The subcategories are t'hemselve.. s»mmnrized iln a s'eri'es of eight category
reports. Each. category report reviews the mdjora findings and collective
significance of the . ubcategor y reports~ in~ one of the following areas:

management and personne3 relations

industr,'lal safety

construction

material control

operations

quality assurance/quality control

welding

engineering

A separate report on omplnyoe concorns doalihg with specific contentions of
intimidaLion, harassment, and wrongdoing wi11 be reloased by the TVA Office
of the Inspector General.

Just as the subcategory reports in'«graLu 'thd information Col]ected at the
element lovel, the category reports integrate the information assembled in
all tho subcatngor y roport., witlhin the category„ addressing particularly
the underlying causes of those lproblums that run utross more than one
subcategory.

A final,report will Iintograto and asses6 the '-informmat'ion collected by a)1
of the lower level. roports prepared for the ECSP, including the Inspector
General's report.

For more detail on the methods by which iXTG employee concerns were
evaluated and reported, consult the Tennessee Valley Authority Fmp)oyoe
Concerns Task. Group Program Manual. The Manual spells out thn program's
objectives, scope, organization, and respo'n: i'hillities. It also specifir s
the procedures that were fo) lowod in tho i'nvosLigation, reporting, and
closeout of the issues raised by employ/.e l:onlcekns'.
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ECSP Gl.OSSARY OF REPORT TERMS=

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

Class A: Issue cannot be verified as factual

Class B: Issue is factually accurate, but what is described is not a

problem (i.o., not a condition requiring corrective action)

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

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

Class E: A problem, requiring corrective action, .which was not identified
by an employee concern,'hut wns revealed during the ECTG

evaluation of an issue raised by an employee concern.

collective significance ,an analysis which determines the importance and

consequences of the findings in a particular ECSP report by putting those
findings in the proper perspective.

concern (soo "employee concern")

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

criterion (plural
quality which

element or element
subcategory 1

cr~itoria a basis for derinins a performance, behavior, or
ONP imposes on itself (see also "requirement").

ressort an optional level of ECSP report, be3ow the
evel, that deals with one or more

issues'~mlo~ee

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.



TVA EMPILOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 23'100

FRONT MATTER REV: 2

PAGE iv OF viii

evaluator(s) the individual(s) assigned the respons/biliL'y. to assess a specific
grouping of employee conct ms.

~findin s include:; both statements oi: fact and tho judboonts made about those
facts during the evaluation process; negative findings require corrective
action.

issue a potential problem, as interpreted by tlhe ECTG during, the evaluatidn
process, rai.ed in one or more coiicerns,

K-form (soo "employee concern" )

evaluation judgment or decision may be based.

root cause the underlying, reason for a problem.

=Terms essential to the program but which roquire detailed definition have~bebn ~

defined in the ECTG Procedure ManuaJI (o.g., goiioricJ specific, nuclear.
safety-related, unreviewed safety-siignificant question).
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Acronyms

AI Administrative Instruction

AISC American Institute of Steel Construction

ALARA As Low As Reasonably Achievable

ANS American Nuclear Society

ANSI American National Standards Tnstit»t~

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

iAWS

BFN

BLN

CAQ

CAR

American Welding Society

Browns Ferry Nuclear l>lant

Bellefonte Nuclear Plant

Condition Adverse to Quality

Corrective Action Report

CATD Corrective Action Tracking Document

CCTS

CEG-H

Corporate Commitment Tracking System

Category Evaluation Group Head

'CFR

CI

CMTR

COC

DCR

Code of Federal Regulations

Concerned Individual

Certified Material Test Report

Certificate of Conformance/Comi>lienee

Design Change Request

DNC Division of Nuclear Construction (soe also NU CON)
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DNE

DNQA

DNT

DOF.

DPO

DR

ECN

ECP

ECP-SR

ECSP

ECTG

EEOC

EQ

EMRT

EN DES

ERT

FCR

FSAR

FY

GET

HCI

HVAC

INPO

IRN

Division of Nuclear Engineering

Division of Nuclear Quali,ty Assurance

Division of Nuclear Training

Department of Energy

Division Personnel Officer

Discrepancy Report or Deviation Report

Engineering Change Notice

Employee Concern. Program

Employ'oe Concerns Program-Site, Representative

Employee Concerns Special Program

Employee Concern: Task Group

Equa] Fmployment Opportunity Commission

Fnvironmental Qualification

Emergency Mndicnll Resp«nse Team

Engine oriing Design

Fmployoe Responso Team or Emergency Response Team

Field Chango Request

Final Safety Analysis Report

Fiscal Year

General Fmp)oyee Training

Hazard, Control Instruction

Heating, Ventilating, Air Conditio«iong

Installation Instruction

Institute of Nuclear Power Operations

Inspection Rejection Notice
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L/R

MGA
J'I

MSPR

MT

NCR

NDF.

NPP

NPS

Labor Relations Staff

Modifications and Additions Instruction

Maintenance Instruction

Merit Systems Protection Board.

Magnetic Particle Testing

Nonconforming Condition Report

Nondestructive Examination

Nuclear Performance Plan

Non-plant Specific or Nuclear Procedures System
I

NQAM Nuclear Quality Assurance Manual

NRC

NSB

NSRS

NU CON

Nuclear Regulatory Commission

Nuclear Services Branch

Nuclear Safety Review Staff

Division of Nuclear Construction (obsolete abbreviation, see DNC)

NUMARC Nuclear Utility Management and Resources Committee

OSHA

ONP

OWCP

Occupational Safety and Health Administration (or Act)

Office of Nuclear Power

Office of Workers Compensation Program

PHR

'QA

QAP

QC

QCI

Personal History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures

Quality Control

Quality Control Instruction
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QCP

QTC

RIF

SQN

SI

Qualit;y Control Procedure

Qual i t;y Technology Company

Reduct:ion in Force

Radiographic Testing

Sequoyah Nuclear Plant

Surveillance Instruction

SOP Standard Operating, Procedure

SRP

SWEC

TAS

T&I.

TVA

TVTLC

UT

VT

WBECSP

WBN

WR

Senior Review Panel

Stone and Webster Engineering Corporation

Technica'.I Assistance
Staff'rades

and l.abor

Tennessee Valley A»l:hority

Tennessee Valley Trades and I.aboc Council

Ultrasonic Testing

Visual Testing

Watts Bar Employoe Concern Special Program

Wat.t.s Bar Niucl ear I'Ia»t.

Work Request or Work Rules

Workplaiis
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1 . INTRODUCTION

T»is suhcateqory report summarizes )r)rl evalu>)tes the results of the ECSP

element evalrrations prepared under Engineering Subcategory 23100, Fire
Protection Desiqn. The elements evaluate presumed deficiencies and
inarleauacies in the fire protection systems, such as:

o Improper pipinq s.ize and confirlrrration

o Use of water spray on electrical panels

o Ohstruction to sprinkler head water spray patterns

n Lack of fire dampers

o Inadequate provisions to prevent hydrogen accumulation in battery
rooms

o Improper application of quality. assurance requirements

Emoloyee concerns provid'e the basis for the element evaluations. These
concerns arn listed by element nr)mher in Attachment A. The plant site where

the concern was oriqinally idnntifi»rl is,)Iso listr d.

Tlrr. rvalr)at.i()ns arr. summarizrul in l.l)u h) I ~ rr)(:r! r)t LhlS rr'.l)OI L as lul luws:

r) ">ection 2 -- sr)rrun)rizrs, hy >>Ir>n)>!nt, the issues stated ur implied ir)
t,he r.mployee conor!ms ".nrl addr.!sar:s Lhr. rletermirnatinn of gor)r.ric
appl icat)i 1 i ty

Section 3 -- outlines the process followed for the element and

srrhcatrqory evalrrations anrl cites documents reviewed'

S>ection 4 -- sr)mmarizos, hy ulr!mr!nt, Lhr. findings and identifies the
neqative findinqs that must he resolved

n Section S -- highlights the corrective actions required for
resolution of the neqative findings cited in Section 4 and relates
them to element and to plant site

n Section 6 -- identifies causes of the neqative findings

n S>r.ctinn 7 -- assesses Lhe siqr)ificance of the negative findings
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o Attachment A -- lists, by element, each employee concern evatuated
in the subcategory.. The concern's number is given a'long with
notatinn of an>~ other element or category with,which the concerh i'
shared,, the plant. sites to which 'it cniil<l Ii» applicable are

noted,'he

concern is quoted as receive<I by TVA, and is characterized as
safety related, not safety related, or safety significant

o Attachment B -- contains a surmary of the element-level
evaluations. Each issue is listed, I)y element number and plant',
opposite its corresponding findinqs and corrective actions. -The
reader may trace a concern from AtttaChmen(, A- to an issue in
Attachment B by using the element number and applicable plant. The
reader may relate a corrective act,ion desCription in Attachment'8 'to

'ausesand siqnificaince in Table 3 by u'sinlg the CATO number which
,'ppearsin Attachment B in parentheses at the end of the corrective

action description.

The term "Peripheral finding"'n the issue coluiiin referS to a.

finding that occurr'ed durinq the course of evaluating a concern'but
did not stem directly from a employee concern. These are classified
as "E" in Tables 1 and 2 of this report

o Attachment C -- lists the referenCes cited in tlie text

Related fire protection issues are found in sijl>category rI.ports: 17100,
"Iechanical; 24600, Incorporation nf Reqiiirninenl:s, Cnn'mi tnients, an<i Experience
in Design; and 30600, 1Fire Protection.

Sll'~'WRY AF, I SS<lf S/hFNFRI C API'I. I CAI'lLI TY

4l
The 11 employee concerns listed in Attaclimerit A fbr each of the six elements
and fnur plants hav» been examined, a»<I tllie ~l)otal(>ntia~l I)robletns 'raised hy the"
concerns have tieen identified is >I snr)arate'CsuCs.'he'ssues,. presented in
Attachment B, were reviewed in 16 element ev'aluation's. Some concerns raided~
multiple issues. In others, the issur was appllicable to other'plants, and was
treated as a separate issue because any corr'ective action was initiated by a
different organization.
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?. 1 Generic Applicability

The generic aoplicahility of the six elements to each of the four plants is
summarized below:

Element

231. 1 Unders i zed D i s tri but i on
Headers

231.? Electrical Panels Not
Protected from Sprinklers

231..3 Sprinkler Head Spray
Pattern Interference

Applicable To:
SQN WBN BFN BLN

Yes Yes Yes Yes

No Yes No No

No Yes No No

231.4 Lack of Fire Dampers in
Additional Diesel Generator
Building

231.5 Adequacy of Battery Room
Ventilation. System Drsiqn

?31.6 Fire Protection QA

Desiqnation

Yes Yes No No

Yes Yes Yes Yes

Ye" Yes Yes Yes

Elements ?31.1, 231.5, and?31.6 were identif le<i as heinq applicable to all
four plants, and the concerns were evaiu<lted accnrdinqly.

Flement 231.? was rletermined tn hr. applicahl» only to WBN because the concern
identifie~i specific WBN electrical, panels that were not protected from
sorinklers. The element was not made applicable to the other plants because
the WAN concerns did not result in any corrective actions or findings of
unacceptahle desians.

Flompnt ?31.3 was also applicable only to WBN hecause of a reference to
snecific WAN sorinkler head locations. The element was not made applicable to
the nther three plants because it was found that the concern had already been
a<idressed at WBN by an existing inspection program (Ref. 58) required by
Tcchnical Snecification 4.7. 11.2.C.3. It was assumed that similar technical
specificatinns existrd for .the other plants. A TVA letter to NRC (Ref. 58)
also identified that the sprinkler deficiency problems were "addressed by TVA

and the NRC at Brnwns,Ferry and Sequoyah Nuclear Plants during the plant
licensinq. process." The letter also identified that "a program has been
implemented at Bellefnnte Nuclear Plant to address sprinkler deficiencies."

Element 231.4 was applicahle to SQN and WBN because only these plant sites had
the Additional Diesel Generator Building identified in the concern.
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2.2 Summar'y of Issues

The 41 issues evaluated under this subcateqdryl, organizedi by e1lement, )re
sumnarized below:

o 231. 1 Un<1ersized Distribution Headers - Welding sma1ll pipes toli,,:,, i
pipinq by an independent authority is recommended (alll plants)., At
Sequoyah and Watts Bar, high pressure fire protection system pipinq
sizinq and confiquratinn are not in accordance with Nation )1 Fire
Protect,ion Association (NFPR) r»quire)ne'nts..

o 231.2 Electrical Panels Not Protected from 3 rinklers - 6900-volt
Shutdown boards, ai: Watts Bar are not protectt.'d from fire protection
water spray andi will f alii if the water spray system is actuatedi
(Note that one concern identified the 6900-volt swiitchgiear for the
reactor coolant pumps [RCPs3. Because the RCP switchgear is in
another location not subject to sprinklers, this issue was assumed
to relate to the 6.9 kV shutdown boards.),

o 231.3 Soir inkl.,r Iieads ~Sr~a Pattern Interference - There are
obstructir>ns at, Watts Bar vihich will compvoinise, the effectiveness of
the fire protection syst»)n water spray.

o ?31.< Lack of Fire. Bavneirs in liililitinnal i)insol f'nnerator.>liiililin
- Ther» are no fire (lalnP< r S in th(! Airl(litinna !)ies(.l (i(!n<!rotor
!3uilding !.»tween the enaine room.an(l; Lh» !,an room at .'><.(l))uyat),)))d

Watts Bar; thi s s i tuat iinn cnu if! ))er<ni t,th(! spr(.<ld of ) ir<s ~

o 231.5, Adieou~ac T ot Batter~Boo)n Vent'i la't.idn 5 stem Desi n - Th(!
. desion of the battery roon h<.atinq sn(i vrntilatinq syst»))) is

inadequate. Uydrnnen col)l<i )ccuinulat(s, '.sl)(!cial'ly ir'att)!ry room
fans faile<l. Eleictric h'at< rs <.oui<I i<;nit» Lhis hydrnqen.

o 731.6, Fire Protection ~!A l)rsinnatin'n ,
'<(('aquirements f'r li)ni,ted ))A

~oua il>y assurancorfo> firo protoction a?stein< were rontrailict.d t>y

enqineering drauilnqS. At B»11»fouL», sucl) r»quiirements wer»
improper 1 y app 'I i e d.

The first three»len)ents for uhich Li»! issu<'.s .)re sunBnarized above (»1<.'ments

231. 1, ?31.2, and 231.3) deal with pr<.sumed design. deficiencies in the main
power plant (Reactor Bui'Idinge Auxiliary Building, and Control Oui.l(llinq).
Element 231.4 deals with similar priesun)ed (let'iciunc'irs in the A(lditional
Oiesel Generator Buildings. F 1 »)n(.nt 231.5 H<.ll)Lds to,the battery roo)ns in
both the main power plan1L and the Diesel Gener)star L3uildings. Finally„
.element 231v6 deals with OA requ'irements.
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Of the 41 issues identified, 38 were valid - that is, factual. Twenty of the
3R ronuired corrective action. Of these 20, TVA had identified eight and
initiated corrective actions before the start of the ECSP, and five were
neripheral. findinqs identified during the ECSP. Eighteen of the 38 issues
that were valid required no corrective action; the existing conditions are
acceotahle. Only three of the 41 issues could not be verified as valid. Two

of the three were the result of a TVA decision to evaluate a Watts Bar concern
at- Browns Ferry and Bellefonte. The third was the result of the concerned
individual's lack of knowledge about a specific sprinkler system.

Each issue evaluated for each element is stated fully in Attachment B, which
also lists the corresponding findings and corrective actions that are
discussed in Sections 4 and 5 of this report.

EVALUATION PROCESS

This siihcateqory report is hased on th» informa!.ion contained in the
applicable element evaluations prepared to address the specific employee
concerns related to the issues defined in Section 2. The evaluation process
in qeneral consisted of the following steps:

Element Evaluation

a. Defined issues for each element from the employee concerns, and

reviewed the workinq and 'expurqated fi'les relatinq to each employee
concern.

h. ?eviewed current requlatory requirements and TVA criteria documents
related to the issues to develop an understandinq nf the design
basis.

'>~viewed applicable desiqn documents and conducted f:icility
walkdowns, as appropriate, to develop desiqn understanding and to
verify implementation status.

Reviewed applicable PSARs, FSARs, and Safety Evaluation Reports
(SERs) to understand scope and basis .of NRC review, to determine
reaulatory compliance, and to identify any open issues or TVA

commitments related to the design.

Reviewed any other documents applicable to the issues and determined
tn he needed for the evaluation such as correspondence, element
«valuations for other plants, procedures, test reports,
nonconforminq condition reports (NCRs), engineering change notices
(ECNs), and evaluation reports.

Suhcateqory Evaluation

f. !jsinq the results from steps a through e above, evaluated the issues
for each element and documented the findings.
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g. Tabulated i.ssues, findings, and correct.i,ve,actions from the element
evaluations in a plant-by-plant ar ranqe<nent (see Attachment B).

h. Prepared Tables 1, 2, and 3 to per<nit ccnnparison and identification
ot'ommon

and unique issues, f.indingsi, aind corrective actidns among the
four plants.

i. Classifierl the finrlinqs and cnrrectiv<! <<ctions f'ro<n the element
evaluatinns usinq the ECSP d<,i initi<n).'.

j. On the basis of ECSP guidelines., analyzed the causes an() collective
signifiicance of the findings from the element evaluations.

k. Provided add'itional .judgment or information that may not be qpparer<t at
the eleimenit level.

The evaluation process for each elemient and issue, including specific references
to relevant documents {see Appendix C)„ is detailed in the following sectiions.

3. 1 ilndersized Oistribution Headers - Element 23'I. 1

Concern BNP-QCP-1 0. 35-8-1 6 was raised about IBLW hi<t a lSo relates to the Fire
Protection Suppressiion System (FPSS) f liow capacity in mall dia<net»r piping
take-offs from larger diameter headers for all Four plants. Assuming the header
(i.e., the "larger diameter pipes" referr<!d to in the concern) is adequately
sized, it presents essentia1lly an infinite capacity,tn the hranrh (i.e., the
"smaller diameter pipes" ) lines. Nl<ether or not ihe branch lines. have adequate
capacity depends upon thq number an<i size <)f sprinklers each l ranch lin<. must
serve. The Bat iona 'I F i re Pr'otect ion Assoc i at ion (,'lFPA ) Code es tab l I shes ijip!
size/service desiqn para<rieters tn <.nsurr. that these conditions <ll <! <net Tt! ls
concern, therefore, becoines nne nf con<pliance with 'lFPA code pipe sizin<l
ren«irements.

The sizinn nf sor inkl<!r system <iistrih«tion',h<!a<le'1 "., <n, aCCO< dane» with NFPA co<i<!
r<!quiremrnts <nay h<. a»comp l ish<«l hy «n<! nf two <i«!tt<o<ls: "Pipe sch»<lulis iletho<l"
(NFPA 13. Section 3-4, Ref. 19 ) or the "Hydraulic Calculation Method" {Nfi'PAi,
Chapter 7). The Pipe Schedule Method allowS fOr conservative sizing on the bas,is,
of restrictive- tables, limitations on orifice size (1/2-inch only), and sprinkler
quantity to pipe size ratios. The inherent coinservatism of the Pipe Schedule
'lrthod allows for acceptable siziing in the absence -nf documented calculatiionis. i

Both SQN and 'ABN initiallly ii<se<i the pipe sch»<lule method.

':lith the advent of 10 CFR 5O.48 (Ref. 14) and Appendix R (Ref. 16), TVA found i,t
necessary to retrofit certain por tions of the 5(}N arid ilBN FPSS protecting satety-
related equipment to <neet new separations criteria requirements. In the process
of making these <nodifications, TVA employed-, the <nore accurate hydraulic calcula-
tion method to verify the previously used pipe, schedule. method. Therei'ore, in the
process of making changes to the FPSS for separations purposes on each plant, TVA
also brouqht the pipe .sizing aind its <nethodpiogy info conformance. This, proc».s,

0
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which coincidentally also resolved the concern, was documented with the NRC
and rrviewed hy an independent insurance company or reliable authority as
indicated helow.

3.1.1 SON Evaluation

The SON Fire Protection System was initially designed'n accordance with NRC
Branch Technical Position (BTP) APCSB 9.5-1 (Ref. 18) and sized using the
NFPA-13 Pipe Schedule Method based on ordinary hazard occupancies. The NRC
evaluated the SON 'FPSS against NFPA-13 and NFPA-15 (Ref. 53), as well as BTP
APSCB 9.5-1, and in the SER (Ref. 10) found that:

"Fixed water spray systems and sprinkler systems are designed according'o the requirements of,NFPA Standard No. 13, 'Standard for Installation
of Sprinkler Systems,'nd NFPA Standard No. 15, 'Standard for Water
Spray Fixed System.'"

The NRC further concluded that:

"Our conclusion, given in Section VII, is that the Fire Protection
Proqram at the Sequoyah plant was adequate and met General Design
Criterion 3. However, to further ensure the ability of the plant to
withstand the damaging effects of fires that could occur, we required and
the applicant has committed to provide additional fire protection system
improvements. These additional fir> protection features have been
comoleted for Unit 1 and will he cnmpleted for Unit 2 prior to Unit 2
fuel load."

In addition to the NRC evaluation, Sl)N lras been inspected l)y specially trained
personnel workinq fr r the insurance underwriters, American Nuclear Insurance
of Farminotnn, Connecticut (Refs. 11 and 1?). This independent review, called
4 "Candidate Inspection," inc in<les > i)hvsica I walkdown of the ij'nit. A finding
o.'eneral comoliance with llFPA requirements is a prerequisite to obtaining
ornperty insurance. SON was issued Policy Number 5001 based on such an
inspection confirming compliance with NFPA. Part of the requirements for
retaining such coverage is a reinspection every 6 months with a finding of
oeneral compliance and with adjustments/improvements made by TVA in any areas
suqqested. In an October ll, 1986, telephone conference with V. Dudley, TVA
Nuclear Insurance Program '<anager, the evaluator established that the
insurance has never been cancelled and is in effect at thi's time.

In response tn 10 CFR 50.4A and Appendix R, a retrofit effort, initiated by
SON-OCR-O-2133 (Ref. 1), .necessitated a series of walkdowns on a phased basis
as described in H. L. Ahercrombie's memo of December 7, 1904 (Ref. 3). The
first phase included compliance with NFPA-13 criteria inhere fire suppression
capability was required to meet Appendix R separat.ion requirements, while the
second phase continued the effort to the remaining, plant areas containing
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safety-related equipment,. These remaining lareIas'eithe'r do <'<ot'ontain
Apoendix R requiired equipment or Appen<lix R~ r<<quirements were <net by fire
barriers without dependence upon suppression s'ystIemC.

'n

Oecemher 19, 1984, TVA issued Special Rejj~or't 84-08 (Ref. 4) to the NRC
advisinq that portions of the FPSS ". . ., do n'ot'comply w'ith the literal
reauirements of NFPA Standard 13„ as conLnitte<4 ttI ih the Fire Protection
Proqram submitted and the SER Supplement I."'ollowing this report, ECN L6319
(Ref. 6) was issued in January 1985 to cont~inu~e tIhe compliance efforts. In
his memo of February 14, 1985 (Ref. 7), ~ ). P. Vineyard expanded and clarified
these efforts to include the following activities:

"(1) The 'As Constructed'ocation of the modified or added heads will be
located on dhrawi ngs wh'ich currently. show the 'As Oesiqned'ocation
of spr.inkier heads.

(2) 'As Constructed'ocations of sprink'ler'iping which is adde<l or
relocated will be inclu<ln<l in c >lculation parkages as sketches.

(3) Calculations will be performed toI prhvide a des'ign basis for the
sprinkler heads being moved siqnificantly„or added.

(4) Modifications to sprinkleir piping . inch<.s and larger will be slnown
on desiqn drawings."

This memo was explicit in that nnly th<. "mo<lifi~d/a<Id<!d heads" would have
their adequacy conf irmed hy hy<lraul ic ralcu1latinns «n<l reco!<Ine<<d<!d that the
scooe of OCR 2133 he expanded to:

1) Perform hv<lraul,ic calculations to ront ir<n th» IlPFP'S a<lequacy usinq~
"as cnnstrurte<l" drawinqs arul to

2) Provi<le Ouality Assuranc~ lev<!1 iocuin<.ntat,ion of sucll ldequacy.

,1. P. Vineyard followed this l>P with > n<emo nn MarrlI 28, 1985, 'to ll. i,'. Rankin
(Re'f. 8) in which he advised that,, «s a result nf a<idiItional walkdowns and
calculation work,, "... the present piping cannot proI<ide the required
flow/pressure den>ands." This memo confirmed the need to perfor~n the hydraulic
calculations.

Revision 1 of S<)ll Special Report 84-08 to,the l'lRC (R'ef,. 9) was filed shortly
thereafter (May 17, 1985). This revised Special Report also ". . . determined
that there were potential hydraulic deficiencies assoc'iated with the sprinkler
system" and concluded with the commitment that'".' . roving fire watches will
continue until the sprinkler systems are modified to correct hydraul>c
deficiencies or untIil TVA can, justify that deficiLnc~ieS dO not exist under
current system conf iquration and level of cdrr<')sion 'build up."
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Phase 1 of the SON separations/fire protection compliance program is
complete. In the attachment to its August 12, 1906, letter on this subject
(Ref. 15), the NRC concluded:

"(Closed) Special Report 327 and 328/84-08, Sprinkler System
Modifications. TVA's special reports, dated Oecember 19, 1984 and
May 17, 1985, identified a number of modifications required to bring the
auxi liary bui lding automatic sprinkler systems into compliance with the
requirements of NFPA-13, Automatic Sprinkler Systems. These
modifications required relocating approximately 418 sprinkler heads,
removal of approximately 400 sprinkler heads and the installation of
approximately 226 additional sprinkler heads. Also, the sprinkler
systems for Units 1 and 2 elevations 734', 749'nd 759'ave been
provided with additional flow paths to assure adequate pressure and flow
are available to these areas. The system for each unit area, i.e., a

system for each unit, is now supplied from the original four-inch feed
main and a new six-inch feed main. The two feed mains to each system are
provided with preaction valves. The two valves to each system are
activated simultaneously by the smoke detector system within each area.
All sprinkler system piping has been installed to meet TVA Class G piping
supoort requirements for pressure retention following a seismic event.
The insoector conducted a plant tour to review the new system
installation and, modifications. These modifications appear to 'bring the
systems into compli'ance with NFPA-l3 and the NRC guidelines. Therefore,
this item is closed."

Phase continues the NFPA-13 corno l i ance activity into the remaining plant
areas containinq safety-related and other equipment is in progress. The plant
restart effort has priority over the rontinuation of the program into
remaininq fire protection system areas. Internal TVA documentation indicates
a concerted effort tn close this, issue out entire'ly. The NRC is also
monitorinq oroqress in the Phase 2 orogram.

Watts Bar Concerns IN-85-010-004, IN-85-534-001, and IN-85-534-002 cite
specific cases of sorinkler system sizing unique to WBN, as well as the more
<>generic issues nf the NFPA code compliance. Two investigative reports
(Refs. ?1 and 22) relating to the WBN concerns found that the issues were not
valid for several reasons specifically relating to WBN. These reasons were
based on the "Hydraulic Method" pipe sizing used on WBN and would therefore
aoply to the qeneric NFPA sizing concern for SI)N, since SgN also originally
used the "Pioe Schedule" methods and then hackfitted to the hydraulic method.

3, 1.?„WRN F.valuation

The WBN hinh pressure fire protection system llPFPS was initially designed to
comply with the requirements of the NRC Branch Technical Position (BTP)
APCSR 9.5-1 and sized'sinq the NFPA-13 "Pipe Schedule Method" based on
ordinary hazard occupancies. The NRC evaluated the 'ABN HPFPS against BTP

APSCB 9.5-1 and documented its conclusions in an SER (Ref. 28). The SER
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concluded that (1) the fire water supply system meets the applicable
guidelines and is acceptable; and (2) the water .uppression system, which
includes sprinkler'systems designed to the requirements of NFPA-13, ineets tl)u
applicable guidelines for pipe sizing and is aicceptable. The NRC did identifyi
ohstructions to providing proper sprinkler system coverage, which TVA agreed
to resolve. However, this condition is not dir»ctly relevant tn Lho»mploy(.»
concerns regardiing the adequacy of pipe sizes.

In addition to NRC reviews and inspections (Refs., 29 and 30), WBN has also
been periodically inspec'ted by certified fire prote'ction experts employed by
MM Protection Consultants (Refs. 23, ?4„ and 25). These inspections are in
preparation for obtaining fi're insurance which will, in turn, be preceded by
additional inspections by the insurance underwriting compan.y. Fire insurance i

will be in effect at f'uel loacl. The inspections by fire, protection
consultants and insurance underwriters supply an additional level of review
for compliance with NFPA standards and fire insurance company specifications.

TVA found it necessary to retrofit certain portions of the MBN
HPFPS,'rotectingsafety-related equipment .to meet'he new requirements of 10 CFEAR 50,i

Aopendix R. These modifications were implemented through ECN 5216 (Ref. 26)
and ECN 3867 (Ref. ?7). To support the l=CN design changes, the HPFPS pipe
sizes were based on the criteria contained in th(~ "Hydraulic Calculation
Method" of NFPA-13, and superseded the original "Pipe Schedule Method." iThis i

was verified hy the NSRS reports (R(ifs. ',?1 and 22). System tests were
required to verify that the finw rat<.'s and pr»s"ur»s were in cont'ormance with
anolicahle req»irem(.nts. No confirmation nt such tests was attempt»<i hy the
ECTG team.

'moloyee Concerns IN-A5-()10-()04, ill-'(5-5,34-()01, used EN'-B5-5,34-()02 c il,»
specific cases of sprinkler syst.em sizing unique to Ni)N,, as well as th» <((ore
qeneric issues of the '(FPA code cnmpliiance. Two investiqative reoorts (Refs.
21 anrl 22) concluded that Emplloyoe Concerns IN-')5-534-00ll and -()02 wer» not
valid, hecause eith»r the ex<lmpl<~ citerl was not found or (h<z us» of the
"hydraulic calculation method" justified conditions that would not meet the
requirements of the "pipe schedule method." Employee Concer'n IN-85-010-004
also appears to address conditions that would not satisfy the "pipe schedule
method" requirements, but would he justified by the use of the

"hydraulic'alculationmethod" criteria. E)qprnding upnn the actual implementation,. the
NSRS conclusions appeare(1 to he vali(l to, the FCTG evaluators.

3. 1.3 RFN Evaluation

Previous evaluations of similar concerns at MBN and SQN were reviewed before
assessment at BFN. The approach to arldressinq the concern on E3FN deviates in
two ways from that employed at W()N and, SQN. First, only one of the four

'oncernsaddressed by the SQN report applies to l3FN and it is not a question
of system rlesiqn criteria. Rather, it is simply an indication of a need

,'for,','onfirmatoryevaluation by an independent. authority. It would, therefore,
appear unnecessary to document the evolution nf the present fire protection,
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system desiqn as was done for St)N. Second, t.h» commitments made in the Browns
Ferry t<uc'lear Performance 'lan (BFNPP) which specifically relate to FPS
installation adequacy are not evident in the S(}N Nuclear Performance Plan.

The RFNPP was transmitted to the NltC on August 28, 1986 (Ref. 34). The
purnose of this document is clearly stated in the introductory paragraph as
fol 1'ows:

"This Browns 'Ferry Nuclear Performance Plan (BFNPP), Volume 3, in
combination with the revised Corporate Nuclear Performance Plan (CNPP)
describes specific actions to correct past problems at BFN. This repor t
not only responds to NRC's specific request for information under
10 CFR 50.54(f)'n TVA's specific activities but also presents an
inteqrated plan for addressing NRC's general interest in the safe
operation of the plant. The revised CNPP and the BFNPP provide a

complete account of the actions which TVA is taking to improve its
nuclear program for BFN. These plans serve as the basis for restart o,
RFN

In the BFNPP, specific commitments are made regarding the review and
,justification for the design of the FPS. These commitments are concisely
staterl in a listinq of all commitments in Attachment IV-2 of the BNFPP as
follows:

o Commitment 81: "A detailed review of >11 fire protection
surveillance instructions to ensure they are technically accurate
and verify cnmpli ance with T<>chnical 'iprci ficat ions is ongoing and
will he completed prior to met.<trt of any unit."

o Cnmmitment 82: "All Four nf the rvaluation reports which identify
deviations from NFPA cotfrs for fire protertion equipment and systems
will be completed prior to restart. The plan for implementation or
,justification for exceptions will he completed prior to restart of
unit 2."

n Commitment 83: "The BFN fire protection review, to 'be completed
prior to restart, will address the program, procedures, facilities,
and equipment at BFN related to fire protection."

Commitment 81 is heinq implemented by ltFN site personnel (Ref . 39). The BFN

T»chnical Specifications (R»f. 31) express the 1-imiting condition for
operation (paraqraph 3.11.9) and require the FPS to be capable of supplying
the hydraulic loads intlicated in Table 3. 11.A. The surveillance requirement
fnr FPS hydraulic performance specifies that verification testing take place
every 3 years to ensure compliance with the limiting conditions.

Commitment 82 descrihes an independent study of,the,BFN FPS by a qualified
enqineering'consulting firm. The study is being documented in several
reports, four of which apply to nuclear safety-related systems or areas. One
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report is related to all preac:tion spr inkier syst:ems. The other three reports
relate to the carbon dio'xide, detrctinn/llano, )n<l fire pumps. Exceptions to
National Fire Protection Assoc:iaLinn (NFPR) sL<)nd<lrds are being idu»til iud u»d
determinations made as to correc'tive actions necessary to enhance
effectiveness and reliability of,the fire protection systems. The study is
heinq implemented hy a qiualifiied fire. protection enqineering consultant firm,
Professional Loss Consultants„0ak Ridqe, Tennessee, under contract TV-67414 A

(Ref. 40). As indicat;ed in the coinmitment, the program will implement
modifications, or just;ify exceptions, to NFPA codes. before unit 2 is restarted
(unit 2 is scheduled t:o Ibe the first of three to restart).

An additional FPS evaliuation- stuiJy is expressed 'in iCommitment 83. This
proqram is termed a, "broader" effort which is intended to.review the
evaluation descrihed in iCommitment 82 (by 10 percent sample yerif ication) .

The evaluation will allso be extended to include a review of the FPS in
nonsafety-related areas (Ref. 39).

3. 1.4 BLN Evaluation

As with BFN, the only concern relevant to BLN relates to the need for a

confirmatory evaluation iby an independent authiority. To confirm this, the BLN

desiqn and review process was evaluated.

Excessive flow restrictiions due to chanqes in pipe size c: an be prevented by
satisfying the NFPA design requirement:s. The BLN FSAR, Section 9. 5.,1
(Ref. 41), states that t'e fire protection sprinkler systems are designed'n
conformance with applicahle rnquiremnnLs of NFPA 11.

System tests serve- as a finial check for »nacceptahle flow restrictions which
may have resulted from the design and construction process. The
oreoperational test, proqram ensures that systems important to safety perform
in accordance with their desiqn criteria. Section 14.2.li oF the BLN FSAR

(Ref. 42) provides the comnitment Lo perform a preoperational test of L'hei Fire
orotection system. The test objective includes 1'. i. .~ verification of
specified pressure and flow to designated suppression systems <~nd hose
stations." TVA Oivision of Enqineerinq Oesicin is corrrnitted to review the
preoperational test, instructions and approve the test results.

The BLN fire protection syste<ns .vill he reviewed during the routine NRC

licensinq orocess required before an operating 1'icense is issued. Conformance
tn NRC Branch Tnrhnicnl Po",it'inn 9.5-1 wi11, ho «stablished. A nuclear
insurance company review wi11 he conducted 'independent'ly.'and for a different)
purpose before an operating p'lant insurance policy iis,granted., (Ref. 17I,')

3.2 Electrical Panels Not P'rotected From S'ink ler's -'llemi nt 231.2

The concerns in this element relate to protect,inq the. 6900 V shut~lo~~n boards
from the water sprays of thee fire prot;ection system.
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The evaluation team reviewed the concerns from fire protection, seismic
aualification, and failure analysis viewpoints.

3.2.1 Fire Protection System

The flow diagrams, Drawings 47W850-2, Rev. 32, and 47W850-5, Rev. 22
(Refs. 45 and 56), and the piping drawings, Drawings 47W491-82 and -83 (Refs.
46 and 47), describe the presence of the fire protection sprinkler system in
rooms 757.0-A2 and 757.0-A24 (shutdown board'ooms A and B, respectively).
NSRS Report I-85-116-WBN (Ref. 43) confirms this presence:

"A visual inspection of the . . . )6900-volt shutdown board room] area .

. determined that there are varying, numbers of fire protection
sprinkler heads located over the 6900-volt shutdown boards that would
spray on the hoards if activated."

The report then adds:

"No spray shields were observed between the sprinkler heads and the
6900-volt shutdown boards; either horizontally providing direct
protection from overhead spray or vertically providing adjacent sprinkler
spray protection."

NSRS Report I-85-116 WBN states "the area fire protection system in question
ris j of the preactinn, air supervised, single head activation (fusible link)
tvoe." The flow diagrams (Refs. 45 and 46) and piping, drawings (Refs. 46 and
47) confirm this'ormally, preaction fire protection system piping is not
charaed with water downstream of the preaction valve. The dry piping is
oressurized with air to ensure the absence of leaks. Should a leak develop, a

supervisinq alarm will be actuated by a loss in pressure (Ref. 48). To charge
a preaction system with water, one or both preaction valves must be opened in
one of two ways:

o Automatically by a signal from two ionization-type smoke detectors

n Manually by'releasing the preaction valve hydraulic pilot pressure

Oneninq the preaction valve will supply water up to the sprinkler heads. The
individual heads are temperature-activated and. will open only if sufficient
heat is oresent directly below the sprinkler head to melt the fusible link.
VERS Report 1-85-116-WBN,correctly recognizes this in stating:

" If the sprinkler system (is] activated, it would be the result of a fire
in the [shutdown] board directly below the activated sprinkler head and
the board would be presumed as [already] operationally lost."

The NSRS report also indicated that the shutdown. board rooms contained "little
combustible material," thus adding to the assurance that any fire that
activated a sprinkler head is probably in the shutdown board itself.
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3.2.2 Seismic Qual ification

The piping drawinqs (Refs. 46 and 47) show that the fire protection system
piping in the 6900 V shutdown board rooms is classifiedl as TVA Class G. This
pipinq conforms to ANSI( 831. 1 and is designed for seismic loading (Ref. 49).
This is confirmed by NSRS Report 1-85-116-WBN, which notes that "the fire
protection spray system piping tis] seismically qualified.,"

The sprinkler heads themselves arie also seismical'ly qualif'ied. A TVA

memorandum (Ref. 50) states that: "the sprinklers were allowed no leakage
following 120 hours of 5 g, steady-state vibrat,ion at 35 Hertz." The
memorandum stipulates this acceleration exceeds the seismic loading postulated
for WBN and, therefoire,, "the sprinkler heads cain be considered seismically
qualified for the inteiided service."

3.2.3 Failure Analysis

NRC Branch Technical Position (BTP) CMEB 9.5-1 (Ref. 51) gives a cjualified
endorsement of the uise of fixed water suppression systems for extinguishinig
electrical fires.

"Experience with major electrical cable'ires shows that water wil'1
promptly extinguish such fires...ince prompt extinguishing of the fiirei
is vital to reacts>r safety, fire ind water damaqe to safety systeins is
reduced by the more efficient ipplication,of, water from fixed systems
sprayinq directly on the 1ire r«ither than hy manua'1 application of fire
hoses.

This is not to say that f ix~d water systems should be installed
,everywhere. Equipment that iinay he damaqerll by water should be shieldeId dr
relocated away from the f ir e hazard andi the watier."

BTP CMEB 9.5-1 provides virtua'lly no othe~ relevant guidance. Section C.7.e
does not mandate or orohibit f ixed water suppressfoni systems in switchgear',
rooms containinq safety-relaited equipment. For f ixed water extinguiShing
systems, Section C.6.c(3) mere'ly refer:, to "'appropriate standards such as NFPA

13, 'Standard for the Installation of Sprinkler Systems,'nd NFPA .15,
'Standard for Water Fixed Systems'" (Refs. 19 an) 53). However, these codes',
provide no quidance as to whien electrical switchboards should be protected
aqainst water spray from sprinkler systems. i The Natiional Electrical'ode
(Ref. 54; Article 384) require. that only switchhoards or panelboards in
normally damp nr wet locations or outside ofi a ibuiid'ing be enclosed in a

weatherproof enclosure or caibinet.

As described above, the fire suppression System in each 6900 V -shutdOwn board
room is a seismically supported, dry-pipe, preaction system with normally
closed, sprinkler heads, which are opened only by heat: from a fire in the
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affected room. Each room is served by a separate preaction, fire suppression
system. Mater is supplied to each system by either or both of two, normally
closed, oreaction valves, which in turn derive their water supply from
seoarate fire mains (Refs. 46, 47, and 48)'.

The probability of an unintended discharge of the sprinkler system in a 6900 V

switchboard room is very, low. To charge a preaction system with water at
least one preaction valve must be actuated either automatically or manually.
Because automatic actuation of the preaction valve is controlled by a normally
closed, energize-to-open, solenoid-operated, two-way valve, the preaction
valve will not open inadvertently on loss of electrical power. If a preaction
valve did actuate, water would be supplied up to the sprinkler heads. Opening
of a preaction valve would result in a supervisory .alarm, alerting the plant
operators. The heads would open only if their fusible links melt. Thus, it
is unlikely that a sprinkler head would be open at the same time that a

preaction valve was inadvertently actuated.

It is also unlikely that water would be released from the fire protection
system piping or sprinkler heads by a seismic event, because both the piping
and the heads are seismically qualified.

Even if fire protection water should be inadvertently released, water spray
from sprinkler discharge would occur in only one of the 6900 V shutdown board
rooms. Assuming that water spray enters the shutdown boards, electriCal
faulting (i.e., shorts and grounds) would affect only one of the redundant
Class lE electrical system divisions., The consequences of water intrusion
would be no more severe than a fire .in a shutdown board room, i.e., total loss
of the unit 1 and 2 boards and their connected loads. The redundant 6900 V

shutdown boards in the unaffected room would remain available to supply power
to the redundant safe shutdown equipment.

3.3 Snrinkler Neads .",pray Pattern Interference - Element 231.3

Emoloyee Concern I-85-534-004 was raised in the summer of 1985 and covers
obstructions to fire protection system spray patterns. These obstructions
were created 'by the presence of HVAC ductwork and walls either beside or below
the fire protection system sprinkler heads. These ducts and walls, often
erected after the fire protection system was installed, precluded satisfactory
distribution of fire protection water from the sprinkler heads should the fire
protection system be activated.

TVA recoqnized thi.s problem at least 2 years before EC I-85-534-004 was
raised. Nonconforming Condition Report (NCR) M-110-P (Ref. 57), .issued on
February 28, 1983, stated:
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"Sprinkler syst'ems are not installed in accordance with Natipnal Fire
Protection Association Standardl':3 [(NFPA 13)], as required, by TVA

conrnitments to the NRC. (See letter from J. E. Gilleland to R. S. Boyd,
dated April 18, 1977.)... Spacing and clearance of sprinkller heads,
inspector test pipes, and pipinq does not,comply with NFPA 13."

The corrective actions taken are described in TVA's Fi,nal Report to the NRC bn

NCR W-110-P (Ref. 58):

"During the months of April and May 1983, an inspection team consisting
of personnel from TVA's Divisions of Engineering Design (EN DES),
Construction (CONST), and Nuclear Power (NUC PR) conducted a walk-dov'~n Of

'he

(WBN] spirinkler systems . « . Existing discrepancies... were
identified and corrective actions were determined« 'These corrective
actions include the relocation of sprinkler heads and piping,, the
addition of heat collectors and baffles, and replacing of damaged

sprinkler heads. These action.; are being implemented under engineering
change notice (ECN) 3867.

"Subsequent to the system walk-down, additional sprinkler obstruct,ions
have been created by the insta'llation of pipe and duct insulation,
hanqers, and missile barriers [wallsj. To address these obstructions and ~

any new obstructions resulting from the continuing construction process,,
the followinq actions are beinq taken:

"l. A second vialk-down of the sprinkler system was conducted in October
and November of 1'983, by the sa<ne,orqaniz>tipnS invO'lyed in shel
first walk-down. All new deficiencies identified during the second
walk-down are heing corrected hy. Field,Chanqe Requests (FCRs).

A drawinq (47A491-1B) def ininq the acceptance criter'ia for sprinkler i

obstructions has been Iissued. This drawing wil~l be used for field
evaluation of potentia1l obstructions. These evaluations will cover
construction activities after the;start, of the second walk-down and

will be made. on a continuing basis as the construction process
continues. Any def.iciencies identif~ied during,the evaluations wi 11

he correctedl i<Inmediateiy by FCRs.

"3. Notes defininq, the criteria for instialling heat collectors and
baffles have been added to the fire protection mechanical piping
drawin<ps (47W490-ser i es, 47W491 -series, 47W492-ser ies) . These
criteria will be followed when relocating sprinkler heads under ECN

3867 and the FCRs for items 1 and 2."

ECN 3867 (Ref. 59) was issued on May 25, 1983, to "modify existing plant IHPFP

sprinkler oipinq (and] head locations to correct for NAPA 13 fire coverage
violations outlined ir< NCR W-llO-P.'-'his FCN was .closed January 13, 1984

(Ref. 60).
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sp ankle de cece
On March 26, 1984, TVA held a meeting to define responsibility for inspections
and corrections of fire sprinkler systems until the completion of WBN unit 2.
A TVA memorandum (Ref. 61) summarizes the results of the meeting:

"Ouring the meeting the following agreements were reached:

"1. NUC PR will assume responsibility for outstanding Sprinkler
Obstruction Notices (SONs) on unit 1 and common sprinkler systems.
This responsibility will include evaluating each SON to determine if
and when the sprinkler obstructions are to be corrected,
implementin'g any modifications, and conducting follow-up testing if
required.

"2. EN OES and CONST will discontinue sprinkler surveillance
inspections. NUC PR will conduct a final walkdown for the unit 1

and common sprinkler systems prior to unit 1 fuel loading and will
be responsible for dispositioning any sprinkler obstructions
identified.

The applicability of NCR W-110-P to plants other than WBN was not addressed in
the WBN element evaluation. As indicated in Section R. 1, an evaluation of the
other plants was not conducted, because a TVA letter to NRC (Ref. 58)
indicated that the other plants already have implemented programs to evaluater' fiinis.

"3. At an appropriate time between. fuel loadings for units 1 and 2, EN

OES and CONST will conduct a walkdown of the unit 2 sprinkler
systems. Any identified sprinkler nbstructions will be the
responsibility of EN OES and CONST to disposition. At th»
conclusion of this walkdown, a decision will he made jointly with
NUC PR on the need for a continuing surveillance inspection effort
on the unit 2 system."

Shortly after this meeting, NCR W-110-P was closed (Ref. 62).

Finally, requirements for continuing inspection of the fire sprinkler systems
throughout the operating life of the plant are set forth in the Watts Bar
Technical Specifications (Ref. 63). Section 4.7. 11.2 states:

"Each of the . . . required Spray and/or Sprinkler Systems shall be
demonstrated OPERABLE . . . at least once per 18 months . . . by a

visual inspection of each sprinkler head/spray nozzle area to verify the
spray pattern is not obstructed."

These continuing inspections are tracked by the construction organization's
Commitment Tracking Record.
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3.4 Lack of Fire Damper s ii~ the Additional Diesel Generator Buildin

For both SQN and WHIPS the diesel generator (OG) designs (Refs. 64, 67, and 75)
are essentially identical fir om a fiire protection point of view. The
evaluations of the concern iresulted in identical findings.

At both plants, the building housing the OG sets 1 through 4 consists of Four
adjacent arrangements of rooms sepal ated hy fire walls. Each arrangement
contains a DG room and associated rooms for the air intake, air exhaust;, and
electrical boards that make up one DG system. The building is
compartmentalized for fire protection, and fire dampers are installed in ducts
penetrating walls and in floor gratings from the OG rooms to the air intake
and exhaust rooms. The rooms containing the OG set< and,electrical boardS li
through 4 are equip~ped with C02 fire fighting systems and require fire
dampers released by C02 pressure for maintaining the gas concentration„ or

by fusible link.

The "additional" or fifth OG buildiing is a complete'ly separate structure. It
does,not contain a C02 fire protection system. An aqueous film-forming foam
(AFFF) fire suppressioin system i<'rovided instead.: The equipment in the air
intake and air exhaust rooms above the fifth 06 room is ann integral part of
the OG system in a single fire zone and must be operational with the DG. The
failure of either the DG or the air equipment would cause the fifth DG system
to fail. Fire dampers, and compartmentalization between the DG and the fan
room in the fifth OG bui'Idinq is„ tli>erefore, not required. A fire in the
fifth DG building would not af'feet IDG systeins 1 through 4.

TVA General Desiqn Criteria (GOC) (Ref. 65, 66, 76, and 77),paragraph 4.6
reauires a fire protection system-that prevents fire spreadiing from per iplheral
rooms to the fifth DG room. For MAIN, the h6ating, ventil'ating, and air flow
diaqram (Ref. 79) and heatinq and ventilating (H5V) mechanical drawing
(Ref. 80) show no fire,dampers at tlhe floor qratinq of the air intake and
exhaust rooms-to the fifth OG room. These drawings are, therefore,
inconsistent with the TVA Genera'I Design Criteria. The HVAC design meets this
criterion for rooms on the level of the OG seti room> where fire dampers are
installed at wall penetrations, of ducts. However, there. are no fire dampers
at the floor qratinqs of the air intake and exhaust rooms,.

For SQN, an HLV flow diagram (Ref. 70) shows fire dampers at the floor grating
of the air intake and exlhaust rooms to tt>e fifth OG room. However, an HIIV
mechanical drawing (Ref. 71) ref'lects the present condition of the plant with
deletion of the fire dampers per FCR 3532 (ref. 72). There is a 22-month time
period between, the revisions of the two conflicting drawings. Per telephone
confirmation of .'September 15, 1986, both drawings aire the latest revision.
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3.5 Adequacy of Batter Room Ventilation S stem Desi n - Element 231.5

3. 5. 1 Background

The TVA Nuclear Safety Review Staff (NSRS) Investigation Report I-85-993-NPS
(Ref. 103) was initiated in December 1985, prompted by a letter from a
cnncerned individual (CI). The CI referred to a May 1979 NRC resident
inspector's identification of inadequate battery room ventilation, which, to
CI's knowledge, had never been corrected. Neither the CI letter nor the NRC

inspector's concern was identified in the NSRS report. This report traced the
efforts to resolve the ventilation concern and the changes in design ma'de

since 1979. It further recommended a hydrogen survey in the battery rooms
while equalizing, the battery charges. This survey was subsequently performed
for WRN in the battery rooms and confirmed the absence of hydrogen pockets
(Ref. ql).

The element evaluations discussed below reviewed the past history and then
undertook an independent review for all four plants. The reviews covered the
following areas:

o Battery and electrical equipment locations, and the ventilation
system design

o Hydrogen qeneration rates, and monitoring ind inspection systems in
use to track potential hydroqron neneration

n Hydrogen, pocketing and its preventive measures

It was found that the National Electrical Code Handbook (Ref . 100) Section
480. R imooses no special requirements nn ttie type of fixtures or other
~lectrical equipment used in properly ventilated battery rooms. Proper
ventilation of the rooms will prevent hydrogen ignition, assuring that the
rooms are not hazardous locations subject to the National Electrical Code
(NEC), Article 501 (Ref. 102). Electric resistance heaters are, therefore,
acceptable i'n the battery rooms. This is also consistent with IEEE
Standard 484 (Ref. 98). NRC's Regulatory Guide 1. 128 limits hydrogen
concentrations to less than 2 percent, an amount well below the lower
flammahility limit nf 4 percent. Thus, the hydrogen will not be able to burn,
regardless. nf the iqnition sources.

3.5.2 SON Evaluation

Ratter Locations and Ventilation S stem Desi ns. Except for the OG

batteries, all SON batteries are ocated in dedicated rooms with redundant
emergency powered class 1E exhaust fans sized for about five air changes per
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hour in the 250 V and 24/48 V battery rooms (Ref. 83). The Light Mater
Reactor Hydrogen Manual (Ref. 99) reports typically ten aiir changes per hour
for battery rooms.

The exhaust ducts of vital batt;ery rooms I through IV protrude approximatelyi
1 foot from the ceiling in order to accommodate a motorized exhaust damper and
a tornado damper (Ref. 90). Eight 3/4-inch-diameter holes are drilled in ithe
exhaust damper frames near the ceiling for minimum ventilation in case of
tornado or exhaust damper closure. These holes a'iso scavenge potential
hydrogen pockets near t: he ceiling during normal operation. The vital battery
room V exhaust duct protrudes approximateiy 4 feet from the ceiling to
accommodate two motorized dampers but 'has no scavenging holes. The exhaust
ducts for the 250 V and 24/48 V battery rooms are routed hor'izontally on tihei
ceiling with lateral inlet grilles (IRef. 95). Air flow interruption caused by
f'ailure of the coimmon indoor fans for the 250 V and 24/48 V battery rooms 'is

'nnunciatedin the main control room, and automatic switchover to standby fans
takes place.

The DG batteries I througlh IV are 'located under steel vent; hoods, each
exhausted by a 1,000 cf'm indoor exhaust fan on emergency power (Ref. 96). A

motorized fail-closed-design damper closes automatically. upon fan shutdown.
The fifth OG building does not have a dedicated hood and fan for the

battery'he

large OG bays have dual area ventilat'ion -systems that operate during DG

operation or by manual initiation.

All batteries are of'he sr.aled type wi,th safety vents that prevent an outside
soark or flame from ignitinq gases within tne cellls.

Hydrogen Generation. The rate nf hydrogen <leo<„ration depends uuon tire
charqinq'state of the battery and the current thrr)uqlh the electrolyte. Per
TVA EN DES calculation (Ref. 88), the hiqhest 125 V vital battery hydrogen
aeneration rate is based on the ninhest, voltaqe that can be set at the charger
and on the charging current capacity. This calculation method applies
orinciples of Storage Batteries (Ref. 101). Appliication cif the full 300
amoeres charqer nameMpate current (Ref. 104) tci a fully clrarged battery isi
unrealistic because of the charger/battery voltage/amperage 'limitations.
Using- the free room vo'lume (4,252 cu ft;) shown For vital t>attery rooms I
throuqh IV'n the earl'ier TVA EN OES calculation (Ref. 93), it would take i68i
hours to build up an averaqe ? percent hydroqen concentrat;ion. This is half
of the 4 percent lower flammability lirrrit in air and considered safe per IEEE;

Stanrlard 484 (Ref. 98) and NRC Requlatory Giride 1„128 (Ref. 94). Complete
loss of. ventilation is further assumed for this analysis.
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The free vital battery room V volume is about 35 percent larger than the free
volume of rooms I through IV; the battery capacity is about 15 percent higher
than that of the vital batteries I through IV (Refs. 93 and 95). The time
required for buildup of an average 2,percent hydrogen concentration would
therefore be longer than 68 hours.

The 250 V batteries are of comparable capacity to the vital batteries and are
installed in rooms of about twice the free volume as the vital battery rooms
(Ref. 93). Aqain, 68 hours time for a 2 percent average hydrogen buildup
would he conservative.

The 24/48 V free battery room volume to total battery capacity ratio is
approximately the same as for the vital batteries I through IV and, thus, the
hydroqen buildup time comparable.

Per Balance of Plant Specifications (Ref. 105), Section E4.57.2, the battery
voltage and charger voltage and amperage are checked every 12 hours. Any
overcharging of batteries with associated hydrogen generation would be
detected by this surveillance. This specification, however, does not give
acceptance criteria for battery and charger parameters to prevent
overcharqinq. Also, the specification is marked up to change the surveillance
frequency to once every 7 days.

The technical specification for the vital battery systems (Ref. 107) Section
4.8.2.3.2, requires a 7-day battery and charqer parameter surveillance
interval. However., hiqh voltaqe alarms for the 125 V vital battery chargers
are provided, and the battery current and bus voltage are indicated in the
main control room.

Averaqe hydroqen concentration in the five very large DG bays is of no
concern. Natural air circulation through the large ceiling grates would
dilute the concentration even without fans operating.

Hvdrooen Pocketina. While SQN is not committed to NRC Regulatory Guide 1. 128

of hydroqen pnrkets in a battery room. This regulatory guide modifies IEEE

Standard 484-75 to limit the hydrogen concentration to less than 2 percent by
volume at any location within the battery area.

Attached to a TVA memo (Ref. 91) are the results of a WBN hydrogen survey for
the two 250 V battery rooms and the 125 V vital battery room III at points of
low air currents. This survey showed no detectable hydrogen after several
days of battery charging. The mechanical HVAC drawings of the surveyed rooms
for SQN (Refs. 90 and 95) and WBN (Ref. 106) show identical designs.
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The locations of 'the fans for the 125 V vital battery room V at the two plants
are not identical. At SOIL the exhaust ducts protrude approximately 4 feet
from the ceiling to accommodate two isol'ation dampers. Since no hydrogen
survey has been conducted in the vital battery room V, there is no assurance
of pocket prevention,. There. are no scavenging holes in the ducts near the
ceiling, which is inconsistent with vital battery rooms I thirough IV„

Hydrogen could accumulate under the hoods of OG battieries I through IV if ithe
damper is closed.

3.5.3 WBN Evaluaition

Batter and Ventilation Systems. Except for the OG control power batteries,
t e ot er mayor EH batteries are located in'.dedicated rodms with redundant.
emerqency-powered class lE exhaust fans. There are about five air changes per
hour in the 250 V and i?4/48 V battery rooms and a minimum of 12 air Changels

per hour in the vital battery rooms (Ref. 109). The Light Water Reactor
Hydrogen Manual (Ref. 99) reports typically ten air changes per hour for
battery rooms.

The exhaust ducts of'ital battery rooms I through IV, in the Auxfiliary
Building at elevation 772 feet, protrude approximately 1 I'oot from the ceiling
to accommodate a motorized exhaust ciamper and a tornado damper (Ref. 111).
Eight 3/4-inch-diameter holes are dri lied into ithe eixhaust damper frames near
the ceiling for minimum ventilation iii cas<! <)t tom�«lo or «xhaust <lamper

closure. These. holes also scavenge potential Iiiydrnqien,pockets. near the
ceilinq during noirmal operation.. The vital battery room V exhaust ducts, 'in,
the Auxiliary Bui ld'ing at elevation 772 feet, are routed horizontally beneath
the cei ling to accommodate the fans an<i motorized dampers,. These ducts do not
require scavenging holies, because n'o dead ai,r space, is created near .the
cei linq. The exhaust <fucts fnr the 25<') V and 24/48 V battery rooms in the
Control Buildinq, at elevatlion 697 t<~et, ar< r<n<te<l nor izontally»n the
ceilinq with lateral inlet grilles (Ref. 114). Air flow interruption caused
by failure of the roof-mounted fans for vita,l battery rooms I through IV, the
vital battery room V indoor fans, or the common indoor fans for the 250 V and

24/48 V battery rooms is alarmed in the main control room, and automatic
switchover to standby fans takes place.

The DG control power batteries I through IV are, located under steel vent
hoods, each exhausted by a 'l,000 cfm i,ndoor exhaust fan on emergency power.

(Ref. 115). A motorized fail-closed damper closes automatically upon fan
shutdown. The fire damper in the hood exhaust duct is equipped with two
redundant fusible links to minimize accidental closure„ The fifth OG huillding
does not have a dedicated hood arid fan for the battery. The large OG bays
have redundant ventilation syste<ns that operate during OG operation or by,
manual initiation.
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Batteries are of the sealed type with safety vents that prevent an outside
spark or flame from igniting gases within the cells.
The vital, ?50 V and UG contro'1 power battery system statuses are continuouslymonitored, an<1 overvoltaqe and charqor failures >re alarmed in the main
control room.

H dro en Fvo!ution. The rate of hydrogen evolution depends upon the charging
state o t e attery and the current through the electrolyte. In accordance
witn the TVA EN DES calculation (Ref. 110), the nighest 125 V vital battery
hydrogen evolution rate is based on the highest voltage that can be set at the
charger and on the charging current capacity. This calculation method applies
principles of Storaqe Batteries (Ref. 101). Application of the full 200
amperes charger namep ate current (Ref. 109) to a fully charged battery is
unrealistic because of the charger/battery voltage/amperage limitations.
Using the free room volume (4,252 cubic feet) shown for the identically sized
S{1N vital battery rooms ! through IV in the earlier TVA EN UES calculation
(Ref. 112), ana the battery capacity shown in a TVA contract (Ref. 116), it
would take 64 hours to build up an average 2 percent hydrogen concentration.
This concentration is half of the 4 percent lower flammability limit in air
and is considered safe per IEEE Standard 484 (Ref. 98) and NRC Regulatory
Guide 1 ~ 128 (Ref. 94). Complete loss of ventilation is further assumed for
this analysis.

The free volume of vital battery room ".is about 35 percent larger (Ref. 1U9)
than the free volume of rooms ! throu!!h IV; the battery capacity is {:he same
as that of vital batteries I throu<!h IV .{'<or s. 1 12, 1 14, and'ib) . The
required for buildup of an aver agu 2 perrent !~v<iroqen concentration would
therefore be longer than 64 hours.

The ?bO V batteries are ~f comoarab!n capacity to the vital batteries
(Ref. !18) and are installed i» rooms of ~bout twice the free volume as that
of the vital battery rooms, as shown in t.he !'VA analysis for the i(lentically
sized S{!N battery rooms (Ref. 112). Aqain, 64 hours for a 2 percent averaqe
hydrngen buildup would be conservative.

according to the FSAR (Ref. 109) and contract documents (Ref. 1'18), the ratio
nf the 24/4R V free battery room volume to total hatterv capacity is
appruximateiy the same as that for vi!.al batteries I through IV. Thus, the
hydroqen buildup time is comparable.

Averaqe hydrogen concentration t'rom the UG control power batteries in the five
very large UG bays is of no concern. Natural air circulation through the
larqe cei linq qrates would dilute the concentration, even if fans were not
uperatinn.
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H droqen Accumul,ation. Although'DN is not cpinti>it(ed, to, NRC Regulatory Guide
'.

8 e ., a TVA memo (IRef. 92) cites it as '"good practice"'o pre~vent
buildup of hydrogen pockets in ai battery room, This regulatory guide modifies
IEEE.Standard 484-75 (Ref. 98) to limit th~. I>y(jroqen roncentration to le".~s

'han2 percent by volume at any location w(thin tl>e battery area.

Attached to a TVA memo (Ref. 91) are the results'f a hydrogen survey for the
two 250 V battery rooms and the 125 V vitajj battery room III at points of low
air currents. This survey showed no detectable hydrogen after several days of
battery charging. .The configuration of the venti latii>n systems in

vital'attery

rooms I, II, and- IV is identical to tjhat of'attery room III.
The horizontal orientation of the exhaust ducts and fans near the cei linj'~ o'

the 125 V vital battery room V prevents hydrogen pockets from formin9,
Therefore, no scavenging holes in the ductS near the ceiling are required. i

However, hydrogen could accumul"ite under, the hoods of DG control power.
batteries,l through IV if the exhaust damper is cl'osed.

3.5.4 BFN Evaluation

Uescription of Batteries. The batteries supplyinq power to engineered safety

o Unit and plant batteries„ Three 25() V unit batteries are loca(:ed inj
the contir~o bay oMtt>e Reactor B(ji lrJinus at elevaitinn 593.0 feet;i
the 250 V plant battery is in the unit 3 Turbine Bu'ildinq at
elevation 586. 0 iFee t.

o Shutdown board batteries„ Ti>ere >re five 250 'J batteries supplying i

controMpower to five of the eigi>t 4, l60 V shutdown boards. Two
batteries each aire locatecj in Reactor Buildings 1 and 2, at
elevation 621.25 feet, and the fiftl> battery is in j;he,0iesel
Generator Builiding for unit 3, at elevation'8'3.5 f~et.

o DG batteries. lhe eight j)G )25 V j>i>tteries'r'e 1'ocated in tj>e
associiated DG set rnoa>s i>ndrr exhaust ho0ds.

ll droqen Evolution Rates. Accorcjing tu battery vendor .information (Ref. 112),
tj>e maxiuium hydroqen <.vulutinn rates at 120"F mr l'ully charqed j>atter ies
(2.33 volts per cell) in float service are as follows:

Vol ts
Cubic Feet

>er Hour

250

250

125 100

(>. 3

0.3

0. )5
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Per TVA specification for the shutdown board control power (Her. 131), the
battery chargers are provided with timers that reduce the equalizing current
toward the end of the charge to the very low floating current. This floating
current was used hy the battery supplier to compute the hydroqen evolution
rate. Overcurrent is annunciated in the main control room.

Batter Room HEV S stem. Per TVA electrical standard drawing (Ref. 121) and
environmenta data drawings (Ref. 129), the battery rooms are environmentally
controlled to maintain an average annual temperature of abou. 77'F. The
electrical standard drawing states that the battery rooms are not classified
as hazardous areas, per National Electrical Code Article 500.

The National Electrical Code Handbook (Ref. 100), Section 480.8 imposes no
special requirements on the type of ixtures or other electrical equipment
used in properly ventilated battery rooms. There are no electric heaters in
the unit and plant battery rooms. The shutdown board control nower battery
rooms are heated by electric duct heaters outside the roonis. Electric unit
heaters are installed on the DG room ceilings. However, the DG r oouis are
large; and it is unlikely that significant amounts of 'hydrogen could escape
from under the battery vent hoods to build up to a hazardous concentration.
NRC Regulatory Guide 1. 128 (Ref. 94) al'lows a maximum of 2 percent hydrogen
concentration in the air as a safe limit.

Analysis of the individual battery room sizes and ventilation system
configurations (Refs. 124 and 125) and flow rates (Ref. 123) showed a minimum
of four air changes per hour in the uni't battery rooms. This amount may be
reduced. to two air changes oer hour in winter (Ref. 120). This would maintain
hydrogen concentrations below 2 percent. The redundant fans in the battery
rooms are supplied from the class 1E power bus and provided with lead-laq
controls. Flow indicators or alarms are provided locally or in the main
control room. No potential hydroqen pocketing locations due to duct placement
were found.

The DG battery ventilation hood systems do not have redundant fans and flow
alarms or indicators; however, there are no dampers in the exhaust ducts, thus
allowing natural ventilation to keep the hydroqen concentration in the hoods
below 2 percent should the fans fail. Standard Practice for Conduct of
Operations (Ref. 130) requires that local control nanels, meters, indicators,
pressures, and motors he checked every shift ( 0 hours). I his woiild include
any ventilation and battery charging -systems. The relevant main control room
annunciators indicating abnormal operation of these systems and the operator
~ction required are described in a TVA BFN Annunciator 'response Procedure
(Ref. 132).
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3. 5. 5 BLN Evaluation,

Vital Battery S 'stems. The eiqi>t 1125V vit<al hatter'ieS deliver'Ontrnl pOwc r
to engineered safety features (EsF) equipment. I-.c)ur batteries are dedicated
to each unit, and each battery is 1located in a s'eparate room in the Auxiliaiy
Building at elevation 686 feet.

According to TVA contract data (Ref'. 127), the two-train A and two-train B

vital battery rooms for each reactor unit are provided with A- and B-trained
class lE ventilation systems. Each system haS two redundant 100 percent',
capacity supply and exhaust fans. In addition, each A and 8 ventilation
system has an air-ha'ndling unit (AHU) for reconditior>ing vital battery room
air and an electric 25 kW duct heater outside ti>e two battery rooms it
serves. The battery rooms have 3-hour rated f'ire walls with single fusible
link released fire dampers in the wall penetrations. Supply. and exhaust fan
start-stop-contr'ols are providedl in tlhemain control room, wi>ioh also

receives'n

alarm of low ventilation flow. The AHUs also <>ll'e start-stop-controlled
from the main control room,. Tenci)er >terr<, ic> the vital battery rooms is
maintained at maxir!>um U5 F,. The fresh air cha»<ie frequency is approximately
six per hour. This frequency rate is customary and is sufficient to keep the
average hydrogen concentration in ti>» vit;>1I batt»ry rooins below the 2 percent
considered safe by ."iRC Reoulatory Gccicie l. 1I2U.

From TVA Mechaniical Heat,ing and Ventilatior> drawings (Ref; 134), it appears
that the low elevation nf 'tl>e <!xhaust <ic)ct ori lies in the vital i)attery rooms
permits potential buildup c)r hycllr<)qc!c»' th)e Lei'li<iqs» Such a bui iriup
viol'ates paraqr<>ph 4.3.4.„1 of tie<. 6<?c><!ra 1 i)esi<>n Crit<?ria (Gl)C) for <>>xi liary
Bui lding ESF Zone I"nviroc>c>c?c>t'ci Cc)ntroi Systc!nc (<Cc?r'. 136). Acco>'<Jic>q to I )~

contract data (R»f. 140), thc! P(>i)- >mn<!r'c!-c;>uacit;y !catt»rv char qrrs have
24-I>our equ<alize r.imers rc) limit: c)vc!rci>,crc>iiccq <)r t»<! hatt»ries. Upon ci>arq»r
failure, t»c? <naiin control irnom >r!cc?iv»s,>n .>I,>rccli.

<ionsafet -Related Batter ies. Ti>» two 250,V plant batteries, one eaci>- for
units I and, prov>de po>ver for nonsafety-related loads, such as inverters,
turbine auxiliar.ies, cocnputers, switci>yard'co»tr'c)l,', ai>d 'relaying <!quip>!!ent.i
The battery for each crniit is located in a Separate room in the Control
Building at elevation 61IU Feet. According to the TVA contr'act data
(Ref. 141), the batteries each have a 3-i)our disci><irqe ratinq of 572 amperes
at 77'F. wit!> reference to iv)>.contract (.<?f. 14<!), the battery cirargers ror
the 250V .batteries have an output ratinq nf up to 3()0 amperes with 72-hour
equalize timer and failure alarm in -the main control room. Batt»)y
state-of-charoe is also ~nnunc 1 >t»d in the main cor>trol room.

fl>e 125V norn>al power battery sc)pi) 1 ic!s i)<)w<!r >.<) <ronsafety-rel )teel »quipmer>t,
such as ti>e co<i». al<»'I» pa<ling (CAP) systen».n<l i)r<)tc?ctiv» re1<>yir><} <!quipment
of botn units. The battery nas a 3-i>our d>sci>arge rating uf 572 amperes at
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77 F, as specit'ied in the TVA contract (Ref . l41). l'he battery charger has an
output of 300 amperes with 24-hour equalize timer to protect against
overcharging, as specified in TVA contract (Ref. 143), and failure alarm in
the main control room. In the Control Building, at elevation 610 feet, the
125V normal power battery is sharing, a room with a 24V battery for the station
microwave system and a 48V battery for the plant telephone system.

The 250V plant, 125V normal power, and 24/48V communication system battery
rooms are served by the common HVAC system at elevation 610 feet. The fresh
air supply to the three nonsafety-related battery rooms is through wall
penetrations with fire dampers from a common corridor. Two redundant
100 percent capacity exhaust fans, common to the three rooms, provide
approximately five fresh air changes per hour. This change rate is customary
and is sufficient to keep the average hydrogen concentration in the
nonsafety-related battery rooms below the 2 percent safe limit. Additional
air is supplied to the battery rooms by two )00 percent redundant air-handling
units. These units recirculate about 85 percent of electrical board room and
mechanical room exhaust air via a corridor. The remainder of the air is from
outside. There are no electric heaters in the battery rooms. Low exhaust air
flow automatically initiates= start of the standby fan and trips an alarm in
the main control room. The design drawinqs (Ref. 135) show the battery room
exhaust air gri lies at the 'hiqhest possible location in the room, so that
hydrogen will not accumulate under the ceiling. This arrangement is required
in accordance with paragraph 4.2.2. 1 of TVA General Design Criteria for
Control Building Enviro(un<antal Control System (Ref. 137).

H dro en Gas Evolution Rates. According to battery vendor information
Ref. 12', the folloving table shows the calculated maximum hydrogen gas

evolution rates at 120'F For fully charged batteries (2.33V per cell) in float
service. The 8-hour discharge capacities are in accordance with TVA
information (Ref. 167).

Battery
~Volta e(V

250 (plant)
125 (vital)
125 (normal)

8-hour Oischarge
Capacity

2,400
2,320
2,400

H2 Gas Evolution
per Battery
(ft~ihr)

6.8
3.2
3.3

The time period required to reach an average concentration of 2 percent
hydrogen in any battery room at the maximum evolution rate calculated, even
without ventilation, is several 8-hour shifts long (29 to 65 hours). The

'ontrol room alarms for the battery and ventilation systems therefore provide
operators sufficient time for remedial action.

„e
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" "—"—'LJ'—
"'gnitionof hydrogen by electric resistance heaters. No electric heaters are~

installed inside any of the battery roorr<s. However, consideration to any
spark or high-temperature-producing device must be given in rooms with
localized hydrogen concentratio<<t above the 2 percent allowed by NRC Requlat:ory
Guide 1. 128 (Ref. 94). According to TVA's electrical st;andard drawing (Ref.
121), .the battery rooms are not classified as hazardous areas as defined in
the NEC (Ref. 1<02), Article 500. The National Electrical Code Handbook i(Ref.i
100), section 4BO.B, imposes no special requirements on the type of fixtures
or other electrical equipment used ir< properly ventilated battery rooms. lhe
battery rooms are adequately venti lat,erl, except for the ceiling spaces, above ,

the vital battery room exhaust ducts, as disc,usted previously.

Administrative Procedures. 1he technical specifications for safety-related
battery system and venti"Tation system inspect,ions, surveillance instructions,
and standard practices for plant oper ation for all battery and vent;ilati'on',
systems have not yet been issued. For other TVA nuclear power plants, these
documents includedl requirements fnr panel, meter, indicator, pressure,

and'otorchecks every shift to ensure that battery and ventilation systems are
operating properly.

3.6 Fire Protection <JA Desi<~nation - Eler<'<ent 231.6

Employee Concern BNP-OCP-10.35-1, raised on BLN, addresses TVA General
Construction Specification G-73, "l<tspection, lesting, and Oocumentatior<
Requirements for Fire Protection Systems a'nd 'Featu'res" (hereinafter referred
to as "G-73") (Ref. 152),. which is applicable to all plants. As indicated in
the follnwinq paragraphs, th<~ sordin<1 of paraqraphs 2.1, 3,.1.,2, and 3.2 nf
G-73, Rev. 1, was found to be su<newhat cor<fusing, thus 'leading to the
concern. Non-plant-specific CAP 2'31,6-NPS-011 (Ref. 158) was qenerated to
clarify the G-73 specification. The engineer inq treatment of the fire
protection drawin<ls was fo«n<i to he ~cc<.ptabl~ l'nr «11 four plants. Nn nther
related issues were found fo<r SON or 'ABN. i Additional issues are discussed in
3.6.2 for BFN and 3.6.3 for BLN.

0

3.6.1 Non-Plant-Specific Evaluatinn

Fire protection, system (FPS) desicln anrl docuraentatinn requirements have been
the subject ot continuing development within',the WHC. Lessons 'learned from
the BFN fire on March 22, 1975, were incorporated int;o Appendlix A to BTP APCSB
9.5-1, "Guidelines for Fire I'rotectiun of Nuclear Pnweri Plants Dncketed Prior
tn Ju'ly 1, 1976" (Ref. 153). This documeriit has'u'bs5quent'ly 'been incorporate<l
into NRC Branch Technical Position CMEB 9.5-'I, "Guidelines for I ire Pro4ection
for Nuclear Power Plants" (Ref. 154); G-73 was issued on March 16, 1982, as
part of the implementation of BTP CMLB 9.5-1< and wa. made applicable tO a,ll,
four TVA nuclea,r

plants.'666D-R
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Re ulatory Re uirements. Current regulatory guidance does not classify fire
protection as a "safety system," per se. No fire orotection, suppression, or
detection apparatus initiates any safety function (i.e., emergency core
coolinq system, containment isolation, etc.). However, certain portions of
the FPS protect safety-related equipment and are thereby considered to be insufficient association with a .safety function to warrant closer controls than
would be the case with more conventional NFPA fire protection systems. For
this reason, certain elements of fire protection usually have some selected
(limited) QA requirements applied.

Confusion as to QA requirements may be aggravated by the unique nature of fire
protection systems. The traditional qA requirements, as outlined in
10 CFR 50, Appendix B, "Quality Assurance Criteria for Nuclear Power Plants
and Fuel Reprocessing Plants" (Ref. 155) are for systems and components that
must act to fulfill a true "safety function," such as core cooling,
containment of radioactive materials, and insertion of negative reactivity.
This definition extends to systems and components that must also act to
support the basic safety function. These systems are generally termed
"safety-related."

Fire'rotection is not this kind of "active" safety-related system. Rather it
is a passive system that ensures the avai'labi lity of "active" systems; the
physical systems equivalent of an insurance policy. While fire protertion is
essential, in terms of nuclear safety it i'assive and, as such, does not
warrant the full application of safetY sYstem OA. The limited QA
requirements, specified in BTP 6<;B 9.5-1, are appropriate for fire protection
systems. G-73, a general construction specification prepared by Engineerinq
Oesign to establish inspection, testing, and documentation requirements for
fire protection systems and features, recognizes this as evidenced by its
reference to the limited QA program of UEOC-QAI-6 (Ref. 156). It is not
always understood that references to fire protection quality assuran'ce include
and apply these limited QA requirements.

S ecification G-73.

G-73 OA Scope. The evaluator first reviewed G-73. This review was

(CI) was referring. Section 1.1 of G-73,, "Scope," contains the followinq
statement:

"This general construction specification establishes minimum inspection,
testing,, and documentation requirements for fire protection systems and
features for TVA nuclear power plants to assure compliance with quality
assurance requirements set forth by the Nuclear Regulatory Commission
(NRC)."
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Specification G-73 further states that this scope applies to "a1ll IVA nuiclear
plants." It should be noted that the G-73 sc:ope statement contains no
Engineering Design requirements; it contains only "inspection, t;esting, and
documentation requirements." Tlhis is consist:ent withe G-73 beinq identified as
a "general construction specification."

G-73 Desi n Document Cont'riol. In spite of, being a,general construction
speci ication, Section M oi ! -73, '"Design and Procurement Document conltrc!l,v
does refer to control requiremeints for desiqn documents„ This '"control,"
however, is to be distiinguished froin method of preparation or technical i

content of such documents. This dist:inction is not immediately apparent. and
may have led the CI to IIielieve that G-73 has some jurisdiction over., in the
CI's terms, "engineering treatinent of' ire protection drawings ( as non-QA).'"

'ection2.1 of G-73 should be compared t,o the BTP CMEB 9.5-1 QA requiremlent'.s
'orthe control of fire protection system des,ign and procurement, documents.

From G-73:

"Measures should be established to en'. ure that the applicable NRC
guidelines aria inclluded in fire protection design and procurement',
documents and that deviations from these documents. are controllecl."

F rom BTP CMEB 9., 5-1:

"Heasiures should he established to ensure that the quidellines of the
regulatory position of'his guide are includecl in design and
procure emient documents 'and:,hat devi at,ions therefrom are controlled."

TVA fire protection personnel oointed out that Section 2. 1 of G-73 was
intended to provide a qeneral oackqround to the necessitiy of such requirements
and used the words of'TP iilEB 9.5-1 to accoiiiiplish tnis. They further pioiclited
out that. the intent was to «staiilish a rontrol over the Construction

use'f'uch

documents and that the intent was not to establish Engineering Design
'equirementsnn the clocument'c content. Sperifiicatinn Ci-.73 applies to

Construction and has no jurisdiction over iEnginuering l)esign; only Enqineerinq
Design standards, criteiria, and procedures have that authority.

6-73 QA Requirements. G-73 Section 2'. 1 'contains'he phrase "applicable
HRC guidelines."'o clarification is made as to wlhat they may be and no
criteria are offered as to how applicability could be'stablishe'd. In
Section 5 of G-73, "References," only the following HRC guidelines are listed::

"5.1 NRC Auxiliary Power'onversion Systems Branch (APCSB), Branch
Technical Position (BTP) 9.5-1, "Guidelines for Fire Protection for
Nuclear Power Plant.s. Docketed Prior to July, 1, 1976.'
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"5.2 Appendix A to APCSB BTP 9.5-1

"5.3 NRC Auxiliary Systems Branch (ASB) BTP 9.5-1 (Rl)

"5.4 National Fire Protection Association National Fire Codes

"5.5 OEOC-QAI-6 'Establishment of Limited QA Program'RO dated August
25, 1981) (QAM 810827 012)

"5.6 TVA General Construction Specification Ho. G-74, 'Application and
Inspection Requirements for the Fireproofing of Structural

Steel'to

be issued)"

References 5. 1, 5.2, and 5.3 above contain QA requirements specifically
tailored to fire protection systems. These requirements are outlined in
Reference 5.5 above and, as explained previously, are appropriately different
from those outlined in 10'CFR 50, Appendix 8 for nuclear safety systems.

There may be places where fire protection systems and nuclear safety systems
interact. An example would be where fire protection piping would constitute a
flooding or impact hazard to the very safety-related equipment it is intended
to protect. In such instances, the seismic support of piping would need to
conform to the requirements nf 10 CFR 50, Appendix 0, creating an overlap of
and possible conflict between the 10 CFR 50, Appendix B, QA program and the
6-73 limited QA program. This potential,iurisdictional problem is handled in
G-73 Section 3.1.2:

"Systems, components, or features described in section 3. l. 1 which come
under the requirements of 10 CFR 50, Appendix B are exempt from the
requirements of this specification. The 10 CFR Bli, Appendix B Buality
Assurance Program applies instead of this construction specification."
(Emphasis added.)

The "systems, components . . . [and] features described in G-73 Section 3.1.1"
are:

"a. Mechanical fire suppression systems (including carbon dioxide and
Halon);

"b. Fire detection systems including detectors,.panels, central
processing units, alarm stations, actuation circuits, and related
wiring;

"c. Mechanical and electrical fire harrier penetration seals and fire
stops;
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'"d. Heating, ventilat;ing, ancl air-conditioning system fire and smoke
dampers', fire ancl smoke clamper controls, and duct fireproofing;

"e. Fire doors, frames, hardware, and related control'ircuits;
"f. Emergency lighting systems (eight-hour battery'acks);

"g. Emergency communication systems (portable radios and fixed repeater
systems);, aind

"h. Fire barriers and fire retardant icable coatings."

Since G-73 specifically defers jurisdiction where 10 CFR 5O, Appendix B

appl'ies, it follows tlhat G-73 applies only in limited~Q and non-Q fire
protection areas. However,, G-73 does not establish the QA "designation of
fire protection drawings" as statecl in the cohcern. This position is further
strengthened in Section 3.2 of G-73, "Fire Protection QA Boundaries," where
identification of FPS QA boundarie. is specifically deferred to the
Engineering Design drawings:

"Fire protection QA boundaries shall be def'ined by IEN OES on design
drawings. Al'I design drawings where t!hit c'on0trdct'ion specification iS
applicable shall have a 'Q'r 'Q*'n the title, block or Drawing
Informatioh System as required by EN OES-EP 4.25 and a note similar to
that shown be'low which states tliie applicabi'lity.- of this specification and
any exclusions thereto:

"All construction activities for the r ire protection system and/or
features shown or> thi.s series oi'rawings shall be conducted in
accordance with TVA General Construction Specification No. G-73,
'Inspection, I'esting, and Uucuinentation itequirements for Fire Protection
Systems and

Features.'he

use of the, word "shall" in the above quotation gives the impression that
this sentence is establishing an EN DES requireirient in spite of the fact that
specification G-73 has no,jurisdiction over EN OES. The use of the .

explanatory term "will" (e,.g., "QA boundaries will be defined by EN DES") in
contrast to the mandatory term "shall" in appropriateipliaces (e.g., "All
construction act;ivities . .. . shall be conducted .',. .'")'ould probably have
prevented the confusion that led the CI to believe that G-73 mandated the
"designation of fiIre protection drawings (QA)." In fact, G-73 does not
designate any QA riaquirements for "the engiineerinq treatment of I'ire
protection drawings." G-73 only covers Cohstruction activities in this area,

'n

issue separat;e and distinct from Engineerihq requirementS. Since G-73 does
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not have jurisdiction in Engineering affairs, there can be no discrepancy
between "the G-73 designation" and "the engineering treatment" as expressed in
the concern. Minor wording changes in G-73 would .make this clear.

3.6.2 SQN Evaluation

For the SQN FPS, the question remains as to where Engineering does express the
QA requirements. Further investigation found two TVA Design Criteria covering
SQN FPS. The first, originally dated September 26, 1972, and revised
September 6, 1985, is SQN General Design Criteria SQN-DC-V-7.5'(Ref. 146).
This document covers the high pressure, the C02, and the aqueous foam FPS.
Section 4.0, "Quality Assurance," of this document carries the following
instruction:

"The fire protection systems are covered by a limited Quality Assurance
Program when they provide protection for structures which contain
safety-related systems or components. Refer to Quality Assurance (QA)List (Appendix A to Construction Specification N2G-877), System 26 (HPFP)
and System 39 (C02) for components in the QA program.

"NOTE: After completion of a trial'eriod, Appendix A will be removed
from Specification N2G-877 and a final QA list will be issued as design
drawings."

The second desiqn criteria document is SQN-DC-V-24.0 (Ref. 147) and isinitially dated March 1, 1985, ?nd revised July,Z, )985. These criteria cover
the FPS for "Safe Shutdown Capability" and define where such fire protection
must be located and to which systems Appendix i< applies. SQH-I)C-V-24.0 makes
specific reference to Appendix R nr lO CFR !>0. Nowever, SQN-UC-V-24.0 does
not contain any reference to the Qh requirements of 10 CFR 50 Appendix 8.
Since Appendix R also makes no reference to Appendix 8, SQN-DC-V-24.0 is
consistent with the governing regulatory requirements.

This means, that the most definitive source of FPS QA boundary identification
and the QA requirements that apply thereto is the "final QA list . . . issued
as design drawings" per. the requirements of SQN-DC-V-7.5 as quoted above.

From this it is clear that:

a. 6-73 defers jurisdiction to 10 CFR 50 Appendix 8 wherever they
overlap

b. G-73 is exclusively a construction specification that 'defers to ?nd
depends upon the FPS QA boundaries to he defined by Engineering in
other documents nr drawinqs

2666D-R19 (11/09/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

Rl:PORT NUMBER: 23100
'I=VISIONNUMBER: 4

Page 36 of 54

c ~ Engineering establishes SQN FPS QA i eqijirements in design criteria
and identifies QA boundary requir'ement's on des'ign drawings

On these bases, therefore, there cannot be "Discrepancies between G-73
designations . . . and engineering treatment of" SQN FPS QA requirements as
claimed in the concern.

3.6.3 WBN Evaluation

For the WBN FPS, the question remains as to where Engineering expresses the QA
requirements. Mechanical Design Standard DS-M17.3.2, "Fire Protection Sy'tem,
Limited Quality Assurance Program" (hereinafter referred to as Mll7.3.'2).
(Ref. 159), was issued on Jlulip 1, 1985. Section 1.0, "General," of M17.3.2
states:

"This design, standard. defines the OE requirements and specifies
implementing procedures for a limited quality assurance program covdrihg

'ireprotection systems and related features at T'VA"s nuclear power
plants. The program imp'lements NRC requirements in Branch Technical
Position CMEB 9.'.l-l."

Section 2.0, "Applicability," states:

"The limited quality assurance program applies to the followinq
fire'rotectionsystems and related features ~t TVA's Watts Uar . . . Nuc~lu~hr

'lant. . . when they provide protection for structures which contain
safety-relatedh systems or components.

o Water, foam„ carbon dioxide, and halon fire suppression systems

o Fire detection systems

o Fire rated walls, floors, and ceilings

o Structural steel fireproofing

o Fire doors

o Fire and smoke dampers

o Mechanical and electrical fire barri'er'penetration seals

o Emergency lighting systems
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o Eight-hour, battery-powered emergency communication systems

o Portable fire protection equipment.

"Systems, components, or features . . . that fall under the requirements
of 10CFR50, Appendix B are exempt from the requirements of this
engineering procedure."

In paragraph 5.2.2.a, M17.3.2 essentially repeats G-73: "Fire protection
limited quality assurance boundaries shall he defined hy OE on construction
and procurement drawings . . ." In M17.3.2, Attachment 2, acceptable methods
for designating these boundaries, either by notes or by lines on the field of
the drawing, are set forth.

From this it is clear that:

o G-73 defers jurisdiction to,10 CFR 50, Appendix B wherever they
overlap

o G-73 is exclusively a construction specification that defers to and
depends upon the FPS gA boundaries to be defined by Engineering in
other documents or drawings

o Engineering estab1ishes WBN FPS (JA requirements in M17.3.2 and
identifies 0A requirement boundaries nn design drawinqs

On these bases, therefore, there cannot be "discrepancies between G-73
designations . . . and engineering treatment of" WBN FPS gA requirements as
claimed in the concern.

3.6.4 AFN Evaluation

Section 1.2, "Applicability,'" of G-73 states:

"This construction specification applies to all TVA nuclear plants. This
specification supersedes all previously issued directives as of the
effective date of the original issue of this specification (or any
subsequent revisions). Fire protection systems and features which are in
operation, installed but not in service, .or being assembled, or material
or equipment received or on contract on the effective date of the
original issue of this specification are exempt from strict compliance
with this specification. The inspection and documentation criteria
issued prior to the effective date of the original issue of this
specification were established by memos between the Division of
Engineering Design (EN DES) and the Division of Construction (CONST) for
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various nuclear plants on ann individukl basisJ How'ever, 'review by
EN OES's Mechanical Engineering Branch (MEB') for compliance with th<'.
intent of this specif ication as of the co<nmitnient date for each plant

'hallbe accomplished on a case-by-caSe basis by system and featurel.
This review and approval shoal'I be documented. The corrrnitment dates are
as fol-lows:

Plant Commitment Date

Browns Ferry
Sequoyah
Watts Bar
Be 1 1 ef on'te

The commitment elate for BFN was added at Rev. 1,
commitment date,, March 16, 1982, is the original
revision 0.

Marchi 16, 1982
January 20, 1977
April 18, 1977
Oecember 1, 1977

dated March 14, 1984.
issue date of G-73,

This

In discussion wiith the evaluation team, TVA plersonnel stated:

"1. G-73 was never adoptecl for use at BFN(P).

"2. [Quality assurance] (QA) require<hents ifo!''ire'r'otection syste<ns
I at BFN] are iidentified on the crit'ical structures, systems,, and
components (CSSC) list. The CSSC list <nakes no dlistinction- between
the lIimited QA requirements associated:viith fi,re,protection systems
and full 10 'CFR 50'ppendix 0 QA requirements. The CSSC list lists
those components and systems which have any QA-requiren<ents an<i a

non-CSSC list i<ientifies systems an<i components f'r which no QA
requirements exist. Those. items on the CSSC list are instaliled and
<nainta,ined to full 10 CFR 50 Appendix 8 rrquire<nents. The CSSC List,
is in i3FN Stan<lard l'r.<etio<! l. 1 I.

0

"3. Currently TVA is in th<! process 6f renioving fire protection
generally fro<n the i.'5'.>0 list. Those ite<ns of the fire protection
syste<ns that require full Appendi'x 8 .QA <vill remain on thie CSSC
list. The QA requirements for the remaining fire protection [system
items] are spelled out in I'lQAM 1,3 andi Attachment E to thee Browns
Ferry Fire Protection Plan" (Ref', 168)'.

Because, up to the present time„ Bi;N practiice hks imposed <nore stringent
requ,ire<nents for the fire protection system QA than those imposed by 6-73, the
failure of BFN iso adopt or comnit to G-73 <vasi not challenged by DNE. — Ho<vever,
no subsequent revision of ~G-73 or separate'o'ntr'oiled document of record coulcl
be established that withdrew or otherwiSe inodified th'e 6-73 statement of

45.
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applicability. Therefore, the evaluation team concludes that G-73 is
applicable to BFN, but there is no auditable record to establish why it was
not used.

FPS Desi n Criteria for BFN. For the BFN FPS, the question remains as to
w ere ngineering expresses the QA requirements. On two occasions (Refs. 162
and 163), TVA DNE personnel informed the evaluator that these requirements are
expressed in Mechanical Design Standard DS-M17.3.2, "Fire Protection System,
Limited Quality Assurance Program" (hereinafter referred to as M17.3.2)
(Ref. 159). M17.3.2 states that it applies to .WBN and BLN. However, Section
l.c of Attachment 2 to M17.3.2 exempts BFN from the requirement for "Q" or
"Q*" designation on drawings, which suggests that the balance of M17.3.2
applies to BFH. Note also that TVA Engineering Procedure EN DES-EP 1.55 (Ref.
35), "Fire Protection Limited Quality Assurance Program," Rev. 0, 08/04/83,
did apply to BFH. It appears that DS-M17-3.2 superseded EP 1.55 but also
changed the, plants to which it was applicable. So, as with G-73, it is not
clear whether or not M17.3.2 applies to BFH even if it is now being used.

l

3.6. 5 BLN Eva1uat ion

As is the case with WBN (see Section 3.6.3), Design Standard M17.3.2
identifies where Engineering defines, the QE requirements and implementing
procedures covering fire protection systems For BLN. Thus, there is no
conflict with Specification G-73.

The second part of Concern BNP-QCP-10.35-1 states that "NCR 2675 (fire
protection cable deficiency) was invalidated based. on verbal information
received by telephone that contradicts design-approved document."

NCR 2b75 was issued on Uecember 20, 1983 (Ref. 164), and is specific to BLH.
l'he "fire protection cable deficiency" referred to in the concern is described
in Block 1A of the HCR;

"The insulation on the shields of cables OGC-ECA2-52, OGC-ECA2-54,
1GC-ECA2-53, and 1GC-ECA2-66 is not taped. One wire touches the frame of
1GC-EMCP-1.

"Apparent cause: The craft forgot to tape the spaqhetti-type insulation."

This NCR was invalidated on December 23, I'385, three days after it was
issued. The reasons for invalidation are stated in Block 3 of the HCR.

"This is not a nonconformance. l'hese, are non-safety related cables. The
QA description on the Cable Status Master Report is 'N'. The General
Construction Specification, G-73, does not address cabling. It deals with
device internal wiring only. This disposition has been coordinated with
EN DES."
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Presumably, this quote is a record of the "verbal information received by
telephone" referred t;o in the NCR.

In evaluating tfhe NCR 2675 issu», the eval»»ation team considered the following
items:

o Was tlhere a deficiency?

o Was tlhe disposition o'F the NCR correct'?

A walkdown was made on May 3, 1987, by Bechtel and TVA personnel. The "',cables"
and the "[control panel] frai»»e" described in the NCR are parts of the fire
detection system related to t;he carbon dioxi'die fire protection equipment iri the
Oiesel Generator Bui1lding. 1hi;s is a low voltage (48 V) system. The walkclow»i
-revealed that three of the four cables (OGC-ECAi?-52, OGC-ECA2-54, and
1GC-ECA2-53) have been:removed. Only one of the original four cables
(1CG-ECA2-66) rema,ins. However, a new cable (1CG-ECA2-52) had been added.

An insulated wire emerges from each cable andi is connected to the control pan&1
frame. These wires'ppear to be ground connections for the cable sheaths. 't
the point where thee wire emerges from the 'cab'le,, the insulation can be pulled~
back exposing bare wlire. However, tI»e wire is not normally exposed. The TVA
walkdown personnel reviewed the construction criteria, and could find no
requirement for taiping the insulation on the cable shiielld groun<i wire. Dot:h
Bechtel and TVA walkdown perso<»nel belii!ve that t,l»e condition <I»scrib»d in tl»e
;"ICR does not constitute a deficiency and the cables should be used as-is.

The NCR was invalidated because tI»» < abl»s ii» <I»»estion w»r» listed zs "H" in
'heCable Status Pl»ster lt< port .»»»<I I»<!ca<»s» it, w,»s I»eliev< d G-73 ilid <»nt,»pply

to cabling. IIowever,, Secti<»« I.l i»f G-/3 <I»ri»»es "'fire <I»t»ction systims [as]
includinq detnctnrs, panels, c< «traI i»»»it,, »Iar<A t~»ti<»ns, activat:ion
circuits, anil r»la»L<.d wirir»i»„" .'i-/I was »uvii!wi~ <I l»y fVA IIl'IE I»i!»'sn<»ni! I, II<!<!I»t<!I
and I VA wa lk<lown p»rson»»i! I, »i»<I t.»»(! <!v(ll<»d~t<)<i. ~ Alii 'are ~ <»f'l»<! nI»i«ion G-73
applies to cabling; this is contrary to the opinion of those who disposi'tinned
NCR 2675. Further<»»o»r e, sine» these»r'e f iire i<leteciti on system cables in a

seismic Category I building, all are or tl»'e Opinio'n that limited quality
assurance requiremen~ts apply to theresa~ cabl'es; this's contrary t'o the opinion,
of those who prepared the Cable Status <'aster Report.

From discussions with TVA personnel (Refs. 169 and 170)„ it became clear" to
the, evaluator that: there was no provision ~in ~ the C'able Status Ilaster Keport:
for identifying cables subject to the limited qua1ity assurance req«ire»r»e<»ts
of G-73. The only desigriations used are "~IE<" for cables subject to ful,l
10 CFR 50 Appendix B quality assurance, arid 'IN,l''r 'cable's not subject

'to'ualityassur ance. This shortcoming may have mislead those who prepared ti»e
report into using an "N" clesignation for faire dete'ction'system cables.
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4. F IND INGS

The findings from each of the 16 element evaluations for this subcategory are
contained in Attachment 8, listed by element number and by plant. They are
summarized below by element.

4.1 Undersized Oistribution Headers - Element 231.1

Fire protection system .piping at Sequoyah, Watts Bar, and Browns Ferry was
initially designed by the NFPA 13 Pipe Schedule Method. Subsequent increases
in NRC fire protection system coverage requiring modifications to the system
such that it no longer met the requirements of a schedule system necessitated
recalculation of pipe distribution capabilities using the more definitive
technique provided by NFPA 13 (Hydrau,lic Designed Method). TVA has used
independent agencies to inspect and evaluate the fire protection systems to
assure compliance with applicable requirements and standards. If necessary,
these agencies recommend modification of the systems for continued conformance
to NFPA and NRC requirements.

4.2 Electrical Panels Not Protected from S rinklers - Element 231.2

The fire protection system in the area of the 6900-volt shutdown boards at
Watts Bar is of the preaction dry-pipe type that has closed heads. The system
is actuated by two crossed-zoned smoke detectors. The pipinq and sprinkler
heads are seismically qualified. Consequently, the likelihood of inadvertent
or spurious delivery of spray water is minimal. In the absence of a double
failure, the sprinkler system will be actuated only if the boards are burning
and, therefore, have already failed.

4.3 S rinkler Heads S ra Pattern Interference - Element 231.3

At Watts Bar, the presence of obstructions to water spray patterns was
recognized early and resulted in a nonconforming condition report (NCR). A
consequent engineering change notice (ECN) corrected existing obstructions,
and an ongoing prograiii of inspection was initiated to assure early
identification and subsequent correction of future obstructions.

4.4 Lack of Fire 0am ers in the Additional Uiesel Generator Bui ldin
ement

Fire dampers are not provided hetween the diesel room and the fan room in the
Additional Diesel Generator Building because a fire 'in either room could
disable the diesel generator. Since this diesel generator is located in a

separate structure, however, a fire in this bui ldinq would not spread to or
affect the operability of another diesel generator. Fire dampers have been

S

26660-R 1 9 (11/09/87)



TVA EMPLOYEE, CONCERNS
SPIECIAL PROGRAM

REPORT'UMBi.:R: 23100
REVISION NUMBER: 4
Page 42 of 54

installed between the diesel rooms and, the fan rooms For diesel generator
rooms one through four, located in a common structure, because the spread of

'irein one of these diesel rooms could affect the operability of another
diesel generator. There is somme inconsistency in the engineering designcriteria documents for these buildings.

4. 5 Adequacy of Batter~Room Ventilation System Oesi~n - Llement 231.5

Normal battery 'room ven'ti lati,on will preclude 'hydrogen accumulation. E 1'ectriC
resistance heaters are permitted in properly ventilated battery rooms and are
used at Sequoyah and Watts Bar. lri all plants, most battery rooms include
redundant fans with automatic switchqver uIpon lead fan failure, and all ~

battery room fans are supplied from the emergency power system. ConsequenttlyN
the likelihood of fan fail'ure is low, and such failure would be annunciated tII
the plant operator if it occurred. At Sequoyah'and Bellefonte, some exh'aus't
ducts are not properly configIured for disphrs'los of hydrogen; at Sequoyah, notall duct configurations are covered by as-built drawings. At Watt< Bar, tests
demonstrated that damper leakage is sufficient to preclude hydrogen
accumulation.

4.6 Fire Protection OA Oesiqnation - Element 231.6

At all plants, engineering drawings are thL designated vehicle for identifyingfire protection systems which are subject to 'li(t(itLd gA.''Since this is
acknowledged in Specification G-73, there (: an h» nI) (iiscrepancy between thelimited OA requirements of the drawings and Spe(Iifica'tion 6-73. 'rlowever,
Specification G-73 includes ambIiguities. ~>t Drowns Ferry, thIere a((e
inconsistencies in engineering (iJ si()n stan(ia'r(is which impose. ()A requirements
on the fire protection systems. At impel lefnn(e, 'an'iiCR r'el((ting to fire
detection system cabling was improperly invalidated.

Cl

4.7 Summarized Subcate(or)E Findings

The findings are classified in lable 1. C'iass A and B finclings are considered
positive and indicate that a corrective action is not required. Class C, 0,,
and E findings are consIidered neqative and~ retiui're'corrective actions., The
corrective action classN definrti in the Gldss'arp S('>pp'lement,, is identified in
the tabl'e by a numeral 'happen(l(N(i tO the fin(iinq I:lass>fication (iesiqnation.

'orexample, the designation C6 in i'able 1 indicates 'that the finding waS
found to be valid and a corrective action was initiated before the ECTG
evaluation (finding Class C) and that the ('.or'rec'tii'Ee action involves
evaluation (corrective «ction Class 6).
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The summary of findings by classification is given in Table 2. Of the 41
findings identified by classification in Table 1, 21 require no corrective
action. Of the remaining 20, eight had corrective actions initiated before
the ECSP, seven had new corrective actions identified, and five resulted from

'peripheral findings uncovered during the ECSP. From this table it can be seen
that at Watts Bar, where most of the issues originated, all but one out of a
total of 14 issues were found to be valid; of the 13 valid issues, seven have
acceptable consequences and require no corrective action, three had corrective
actions initiated (and completed) before the ECSP, and three (including one
resulting from a peripheral finding) require new corrective action. Table 2
also shows that for all plants there were eight valid issues that require new
corrective action; in addition, five findings resulting from peripheral
findings require corrective action.

5. CORRECTIVE ACTIONS

Table 2 identifies 20 negative findings, that is, findings that req'uire
corrective action. Because soi<ie of the corrective actions apply to more than
one finding and because some apply to more than one plant, only ll different
corrective actions are required to re<nedy the 20 negative findings. The
detailed corrective action descriptions are provided in Attachment B. A
condensation of these descriptions'y element, with the applicable plant(s)
identified in parentheses, fol'lows:

o 231. 1, Undersized Distribution Headers

Complete program to <ipqrade fire protection sprinkler system
(FPSS) to confor:n to spplicabl» HFPA standards and HRC
<1uideli<i<.s. itin oroqrai<i in<:I«<f<.s in'>ectinn of existing
systeiiis ver ific~ti<>n of >s-bui 1 t drawings, hydraulic
calculatinris per ."FPA 13 based on as-built drawings to confirm
pipe size and sprinkler coverage, aiid modification of systems,
as necessary, so that such size and coverage conforms to all
current requirenients. (Sl)N and BFH; completed at WBN)

o 231.3 Sprinkler Heads Spray Pattern Interference

Sprinkler obstruction review program has been completed. The
program included inspecting existing system to discover
obstructions to sprinkler coverage, issuing ECNs to correct
nonconformances, aiid instituting periodic inspections to
identify and correct future no<iconformances, if any. (WGN)
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o 231.4, Laclk of Fire 0~am iers in PIdditi,onal Diesel Generator Bujld',i~n',

Revise engineering design driter'ia 'dobuments to eliminatk
conf 1 ictinq requirements fOr Additional Diesel

Generator'uilding.

(SQN, MEIN)

o 231.5, Adegua~cof Batte~r Room Ventilation S stem Des~in

Drill holes in six backdraft damPer'rames to preclude
accumu1 at ion of hyclrogen ( SQN )

Raise vita11 battery room exhaust grilles to preclude
accumul aticin of hyclrogen (BLN)

Test hampers to establish presence of sufficient
'leakaqe'o'reclude

accumulation of hydroge~n (~completed at MBN)

o 231.6~Fire Protection QA f)esi nat;ion

Edit G-73 t:o preclude future misinterpretation of'A
jur.isdiction for fire protect'ion. (SQN, WBN, BFN, BL'N)

Review possible incorrect invalidation of NCRs based dn
incorrect iidentification of QA requirements for fire protection
system cables on Cable Status Master Report. (BLN completed
prior to ECTG evaluation)

Resolve contradictions in t'he'ha'ckfittinq of generic limited QA
requirement;s for fire protection systems to tlute existing BFf'f
requirements. (BFN)

Revise cat>ile l.istinq procedures 'to 'include identification of
limited QA (as wel ll rs full tfA and no QA) for fire protection
system c ab ll es. ( comp 1 e ted a t 8LN)

Issue Engineering clesign standards for limited QA for fir'e
protection systems. (BFN)

These corrective actions are summarized in Table 3, along with t:heir
corresponding finding/corrective action classifications. This table also
indicates the plant or plants to which a corrective action is applicable and
lists Corrective Actioni Trac'kinq f)ocument '(CATD') niumber if applicable.

0
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The Finding/Corrective Action Classification column of Table 3 shows that, of
the 11 corrective actions identified, four require modification of a
procedure; three involve programs of inspection, evaluation, and possible
modification of hardware; two require hardware modification; and two involve
documentation.

The CATO column of Table 3 shows that, of the 11 corrective actions
identified, eight apply to a single plant, one applies both to Sequoyah and
Watts Bar, one applies to Sequoyah, Watts Bar, and Browns Ferry, and one
applies to all four plants.

One element, 231.2, requires no corrective action and, therefore, is not
listed in Table 3..

4

In all cases, the evaluation team found the corrective action plans to be
acceptable to resolve the findings.

6. CAUSES

Table 3 outlines a matrix relationship between causes and each corrective
action. Only the primary or most logically derivable cause-effect .association
'has been identified. Engineering judgment based on past experience was the
major influence on establishing each entry.

The most frequent causal category (cnrrespondinq to 4 of 11 corrective
actions) is " Inadequate Procedures." Uf these, three are related to one
element, 231.6, suggesting a weakness in the application of the HRC's
requirements For fire protection quality assurance, or confusion resulting
from the many changes in the requirements as they evolved. Issue "a" of
element 231.6 (see issues referenced in Attachment 0) resulted in a commitment
to revise Specification G-73 to clarify jurisdiction for limited g versus full
g requirements. In Issue "b," an HCR was invalidated incorrectly because the
cable classification. procedures did'ot adequately allow for the limited g
designation in additional to the 9 and non-l} designation. In Issue "c," the
procedures for designating the classification of cable on the cable list were
deficient in not using the limited g category. In Issue "a" of element 231.3,
procedures to ensure compliance with, HFPA-13 requirements were not implemented
until NCR W-110-P identified. the deficiency. While no single corrective
action establishes a deficiency in TVA procedures, the accumulated weight of
all suggest that similar problems may exist in parallel areas, and " Inadequate
Procedures" was designated as the most appropriate cause.

"Oesign Criteria/Coninitments Not Met" is the second most frequent cause
(corresponding to three corrective actions). The three corrective actions in
elements 231.5 for SgN, WilN, and BLN relate to battery room ventilation
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systems, where measures to preclude hydrogen accumulation were not applicId
consistently in all battery rooms in al'l plant:s. This suggests a weakness in
design review in the particular area of battery room ventilation.

The third most frequent cause is " Inadequate Design Gases," with two
occurrences. In element 231;1, two findings in each of three plants, SQN,
WBN, and BFN, were condensed t:o a sincjle finding,. In all cases, the cause was
chosen to be the " Inaclequate Design Bases" to conform with the NFPA-13 and NRC
guidelines. This reflects the failure of'he plants'ire protection design
bases to be maintainecl in a current status, consistent, wIith the changing ~and
evolving regulations. Tlhe second occurrence under "Inadequate Design Bades'~
is Issue "c" of 13FH element 231.6.. Ir> thi s cease( Meehan>ca) Design Standard
DS-M17.3.2 did not clearly adclress the QA requirements for Fire protectidn
systems for BFN, and no other document. addressed this issue.

Of the remaining causes identified in Table~ 3,~ Issue "b" of BFN -element 231.,6
was assigned to "'Fragmented Organization." THiis is the only cause that c'n
explain the ONE G-73 requirements'eing backfitted to BFN while, the GFN
organization was implementing its own fire protection QA requirements.

The last entry, Issue "b"'f SQN and WBN elements 231.4, was assigned to '

Inadequate As-built Reconci liat ion" because the coitnnon fire zone concept
employed for the fifth diesel, which was added at a later stage, was not
addressed and updated in parts of the design crit:eria and drawings. The
design criteria were originally written using separated Fire zones For the
fire protection of the other Four dieselS and were therefore deficient in
accurately outlining current r equi rein'ents.

The initial vagueness and evolving nature oIr NRC ~ gu> del ines for fire
protection in nuclear. power plants are r'esponsible for many of the corrective
actions listed in Table 3, and manifest 1:hemse ives primari ly as " Inadequate
Procedures" and 'Inadequate Design Bases" causes„ suggest;ing a failure to
adjust procedures and design bases to changing requirements in a tinlIely
manner. Further discussion of the related problems'f. incorporation of
requirements and commitments in design and experience feedback may be found in
Subcategory Report 24500.

Using the three larger'roups of- causes identified by the headings in.Table 3,five causes are in the management effectiveneSs cIroup, six are in the design
process effectiveness group. None are in .the technical adequacy group. On
the basis of thi,s analysis, employee concerns for fire pr'otection systIams
reflect more o'n Inanagement anci design process concerns than on the t;eclhnical
adequacy of the Fire protection system. These "larger scope" issueS are the
same as those being acldressed by TVA's Revised COrporate Nuclear Performa'nce
Plan.
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7. COLLECTIVE SIGNIFICANCE

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. As can be seen from these columns, only 3 of the 11 corrective actions
for this subcategory are judged to be significant:

o Complete program to upgrade fire protection systems to conform to
applicable NFPA and NRC guidelines

o . Complete sprinkler obstruction program

o Investigate possible incorrect invalidation of NCRs

Completion of the program to upgrade the fire protection systems to conform to
current requirements and completion of the sprinkler obstruction program were
judged to be significant because the programs affect the performance of
systems that protect safety-related structures. It must be recognized that
these upgrade programs were initiated to bring the fire protection systems
into compliance with modern NRC criteria. The corrective actions,to
accommodate valid issues raised by the various concerned employees were
incidental to these NRC mandated changes. On the basis of the number of
issues raised, their diverse nature, the time period during which they went
unaddressed, and the level of disagreement as to .the proper criteria, a

general presumption can be made that they would have remained as latent
defects.

However, the total number of issues in this subcategory does not provide a

sufficiently large sample to justify drawing clean and unambiguous conclusions
of collective significance. The relatively large number of valid issues that
require no corrective action ( lU out of 41) may suggest that employees
expressing concerns are not aware of, do not understand, or lack confidence in
the engineering decisions made during the design of the plant. This, in turn,
may evidence poor communication within the TVA organization, but such a

conclusion would be viable only if substantiated by a much larger sample.
'ilhile a direct relationship between the issues presented in these concerns and
TVA's Revised Corporate Nuclear Performance Plan is similarly difficult to
draw, improvements made in the area of commitment tracking and management
system and controls should result in more timely implementation of evolving
criteria in a more uniform manner.

The results of this subcategory evaluation are being combined with the other
subcategory evaluations and reassessed in the Engineering category in a single
report.
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T,ABLE;I

CLASSIFIC:AT,fON OF FINDINGS ANO CORRECTIVE AC:TIONS

Element
Issue/
Find~in t"*

Finding/Corrective
Action Class*

QH IZH Ef:ll Ki
231.1 Undersized Diistributi,on

Headers
a
b
c
d

8
8
C6
C6

8
f3.

C6

C6
C6

231. 2-

231. 3

231. 4

Electrical Panels Not;
Protected from Sprinklers

Sprinkler Heads Spray
Pattern Interference

Lack of Fire Dampers in a
Additional Diesel Generator b

Building

8
A

C6

'8'
I3

E3 E3.

231. 5 Adequacy of Bat tery Room
'lentilation System Design

a
b
c
(I

8
8
8
i)1

8 A A
8 8 8
f) 8 l)1
l)6

231.6 F ire Protection t)A
l)esiqnation fr

c

O'9 O2 02 02
E2 C6
E3 E2

*Classification of Fi~ndi~ns and Corrective Acti ns

A; Issue not valid.
No corrective act;ion required.

B. Issue valid but consequences acceptable.
No corrective act,ion required.
issue valid. Corrective action
initiated before ECTG evaluation.

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

E. Peripheral issue uncovered iluring ECTG
evaluation. Corrective auction required.

**Defined in Attachment B.

l. Hardware
2. Procedure
3. Documentation
4. 1'raining
5. Ana'lysis
6. Eva'Iuation
7. Clther
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TABLE 2

F INOINGS SUMMARY

Classification of Findin s

A. Issue not valid. No corrective
action required.

Plant

0 1 1 1

Total

B. Issue valid but consequences acceptable. 6 7 2 3
No corrective action required.

18

C. Issue valid. Corrective action
initiated before ECTG evaluat'ion.

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

E. Peripheral issue uncovered durinq
ECTG evaluation. Corrective action
required.

2 3 2 1

2 2 1 2

1 1 2 1

Total 11 14 8 3 41
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PACE 50 Of Sa

CAUSES Uf NECAflVE FINDINGS v
I 'I

HANAGEHENI tfffclltihESS
I 2 3 S o 2

DES)ON PROCESS EFf ECllVENESS

12 138 9 10 I 1

1(CHN ICAL

AUE CT

14 IS '16

I I

I I
ly I

FINDIND/
CORRECT(VE

ACilON

ELEH CLASS ii CORRECTIVE AC110N CA10

(Frag- I I IProce-IInaav-I I I I Ifnadc-) IEngrg )Design)lnsuf.I
J

Slgnlfl-
Inentea(lnade-Iinaae-)auras (quate Iun- I Iinade-I Iquate ( Lect IJuagnt(crit/ Iverif )Stds I cance of
)Organ-(quate (quate )hot (Lon- )tiovly)tact (quate Ilnaae-IAs-bit( of I not ICovnltIDocu- (hot I Corrective)
Ist ~

- I Q- Iproce-Ifol- (nunl- (Res of)of Hgt(Design)quate (Recon-(Design)oocu- I Not Inenta-IFol- IEngrg Ivenaor)
Actions'ion

trn uvres louva cation Issues Attcn Bases calcs cil. Detail nented Het tlon loved Error Error 0 H H I

231 ~ 1 C6 Conplete progran to upgrade
rncc va ~ 4 ~ ~ coa 1)

and hRC gulde I ines (cocpleted
~t ugn) ~

231.3 Cb Covplete spr fotter
obstruction revftu progran;

continuing revieu required a)
Teehoieat Speeif teat(ant
(COnplCted at NBN).

231.4 E3 Revise f lou dfagrans (SON

only) and general aeslgn
criteria to reflect as-built
conditions.

231.5 Dl Drill holes to preclude
4CCuvva)4t )On Of hydrngen.

Ol Raise grllles to preclude
accuse(ation of hydrogen.

Teat d~rS and eatahllth
ealstenee of sufficient
V L ~ ha
~ %4\4@ IV r~ Sl ~ UV%

accewl at lon. of hydrogen.

C6 investigate incorrect
fnv4) ldat inn Of HERSE

oef/m ln vht clonssary supplant
Defined in Tablt l.
Correc'tive action ~ lrcadj covsTs etta\ no

CATO required,

231.6 02 Rcv 1 st 6-23 to cilnlnate
anblgul ties,

SON 01
luUI Io ~ o'
BFN Ol

( NVN ) 0 ~ I

Sdh 01

NBN Ol

SQN Ol

BLN 01

NBN Ol

SON 01

NPS Ol(NBN)

NPS Ol(5fh)
NPS Ol(BLN)

BLN Ol

I
I

I
I

I

I
I
I

I
I

I
I

I
I

I

I
I

I
I

I
a

I

I

1

I
I

I

I

I

I

1

I
I

I
I
I
I

I
I
I.
I

I

1

I
4 I

)

I
I

I I
I
I
)

I

1

I
I

I

I

)

I
1

I
I

I

I

I

1

)

1

I

I
I

I
I

)

I I
I I
I I

I I
I )

I I

I I
I I

I I
I II

I I

I I

I I
I I
1 )

I 'I
I I

I I
I I
I I

I I

I I

I I
I

I
I

I
I
I
I

I I

I I

1 I
I I

I

I

I

I

I
I

I
I

I.
I
I

I
~ 1

I

.I
)

I
I
1

I
I
I

I

I
I

I
I

I
I
I

I
I
I

I

I

I

I
I

I

I

I

I

I

I
1

I

I

I
I
I

.I
I
I
)

I I
I I
1

I I I II'Al-IAI
I I
I I
I I
I I IIAI-IAI

I
I

I
I

I
I
I-)-I-
I I
I I
) 1

IAI
I I'

I I

I I I
I I I

I
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F I»BING/
CORRECTIVE

ACTION

ftfN CLASS.ae CORRECTIVE ACTIU» . CAIN

CAUSES UF NEUAII(f FINDINGS '
I TEEN»ICAL

UfSIC» PROCESS ffffCTIVEXESS ADIIQ»AULHLNI tfftcllvthtsS
I 2 3

'
6 6 g 10 11 12 13 Ia 's 16 If IIfrag- I I IVroce-Ilnade-I I I I Ilnade-I IEngrg IOeslgnllnsuf.l I I I Slgnlfl-

lnentedlinaue-linade-ldures lquate Iun- I llnade-I Iquate I Lacx Idudgntlcrlt/ Iverlf IStds I I I cence of
IOrgan-Iquate Iquate I»ot Icon- lttv»lyltact lquate Ilnade-las.bltl of I not lfan~ Itloocu- lxot I I I CorrectlvelItta- I 0- IProce-IFol- iaunt- lxes oflof Ngtlpeslgnlquate IRecon-IOeslgnlUocu- I Not Inenta-IFol- Ifngrg lvendorl Actions'

Ion trn auras loved cat son Issues Atten Bases Calcs cll. Oetall e»nted Net tlon lowed frror Error 0 N N I

231.6 E2 Resolve contradict Ion ln
DNE's issuing a specification
for a plant and the plant's
not using th» SpeClf icatlon.

E2 Oevlse a nethod to reflect
II~ I ted QA requsrenents on
cable I lsts.

E3 issue an Engineering oocueent
for linlted iIA for fire
prOteCtlOn Sytte»S at BFh.

Bfh Ol

8th Ul

BFN Vc

I I

I A I'
I

I I
I I
I I
I I
I I

I

I I

I I
I I
I I

I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I

I I I I I I

I I I I I I
I I I I I I
I I I I I I
I I I I I I

I I I I

I I I I
I I I I

I I I I
I I I I

I I I I
I I I I
I I I I

I I I I

I I I I

I I I I I
I I I

I I I

TOTALS
I I
I I I

I I I I I I I I I I I I I
I I I I 2 I I I I I I3 I I I I

Oaf lned in the Glossary Supplenent.
~'af lned In Table I.

COrreCt lee aCtlOn ~ Iready COupleted, nO

CATO requ I red.
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGOIRY

action are categiorszed as~olllows:

~fra mented o~ranitatioi ~ - Lines of authority, responsibii ity, and i

accoun tab iTi ty were not c 1 ear 1 j def i ned a

2.

3.

4.

5.

6.

7.

~Inade nate qualit~iii) trairi~in - Personnei were not fully trai'ned
in the. proc<Hures estabMishe~for design process icontrol and in the

'aintenaniceof design documents, including aiudits.

~lnade uat~eirocedur<s - Design and modification contrail niethods, and
procedures were deFicient in establishing requirements and did not
ensure ani effective design control program in some areas.

Procedures not followed - Existing procedures controlling the design
process were not fu IMy adher ed to.

Inadequate communications - Communication, coordination, and
cooperation were not fully efFective in supplying needed information
within plants', between plants and organizations (e.g., Engineering,
Construction, Licensing, and Operiations), and between
interorganizatiohal disciplines and departments.

Untime~1'esolution of issiies - Prot>leins were not resolved in a
~time y mann r, and I<heir resoiution was not aggressive1y pursued.

Lack of management attention - Thieri. was a l,ack of management
attention in ensuring ttiat programs required for an effective design
process were established and implemented.

9.

10.

Inadequate des~in bases - Design ibases were lacking, vague, or
,incomplete For design execution aind verification and for design
.change evaluation.

Inadequate icalculations - Design calculatiions were incomplete, usiad
incorrect iinput or assumptions, or otherwise failed to fully
demonstrate compliance wiith design requirements or support design,
output, documents.,

Inadequate as-built reconciliation - Reconc'iliation of design and
T<cens<n<i jEocuments w<tti~p ant as-buiiit condition was lacking or
incomplete.

Lack of desicCn detail - Detail in design qutput documents was
insuR <cient t,o ensure compiiance with design requirements.

26660-Rlg (11/09/87)
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12. Failure to document en ineerin 'ud ments - Documentation justifying
engineering judgments used in the design process was.lacking or
incomplete.

13. Desi n criteria/commitments not met - Design criteria or licensing
commitments were not met.

14. Insufficient verification documentation - Documentation (O) was
insuf icient to audit the adequacy o design and installation.

15. Standards not followed - Code or industry standards and practices
were not complied with.

assumptions, methodology, or judgments used in the design process.

17. Vendor error - Vendor design or supplied items were deficient for
the intended purpose.

Classification of Corrective Actions - corrective actions are classified as
be onging to one or more of the following groups:

1. Hardware - physical plant changes

2. Procedure - changed or generated a procedure

3. Documentation - affected t>A records

4. ~Trainin - required pcr",onnni .'ducation

5. ~Anal sis - required design calculations, etcst to resolve

6. Evaluation - initial corrective action plan indicated a need to
~eva nate the issue before a definitive plan could be established.
Therefore, all hardware, procedure, etc., changes are not yet known

7. Other - items not listed above

Peri heral Findin Issue - A negative finding that does not result directly
rom an emp oyee concern ut that was uncovered during the process of

evaluating an employee concern. By definition, peripheral findings (issues)
require corrective action.

Si nificance 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:

2666D-R 1 9 (11/Og/87)
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o Documentation change (D) - This is a change~ to~ any design input or
output, document (e.g., drawing, specification, calculation,

or'rocedure)that does not result in d significant reduction in design
margini.

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.'ll'de'signs 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 1long as the final design margins satisfy
regulatory requirements and applicable codes and standards.

o Change of hardware (H) - This is a physical change to an existing
plant structure or component that resultS from a change in the
design basis, or that is required to correct an initially inadequ'ate
design or design error.

If the change resulting from the corrective aCtion is judged to be
significant, either an "A" for actual or "P" for -potential is entered into the
appropriate 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 fudged to be significant if
the resultant changes affect the overall quality, performance„ or margin of a
safety-related structure, system, or component.,
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ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 23100

Attachment A -- lists, by element, each employee concern evaluated in the
subcategory. The concern's number is given, along with notation of any other
e.lement or cateoory with which the concern is shared; the plant sites to whichit could be applicable are noted; and the concern is quoted as received by TVA,
and characterized as safety related, not safety related, or safety siqnificant.
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231.1 IH-US-Ulo-OO4

IN-Nb-534-UOI

IH U5-534-wc

MNN

KNH

NUN

I I

I I

X I

Prublem witn Fire protection piping design In Unit fl. CI gave tnis
exaiiiple: Unit I, Aux. Bldg, E lev. b92', undersized fire protectionpiping fur tne aiiuunt of sprinklers being fed by line. EG: 5sprinkler neads on a I'ine being fed by a 1-1/4" lines. CI feelstnat tnis design dues nut eeet fire prutection codes." (sK)

F e pro%oct IUn system iiut insta1 ieo per HFPA code requlremeiits.
Hany lines nave tuo many 'spriniLIer neads for tne pipe size (e.g. Eiioretiian iO neaus on ia pipe, or more tnan 5 beads un l-l/2" pipe); Eg~rung pipe size in unit 2 Aux.t )13'le. 'ao west toward reactor run
of I" pipe at corner before wall witn mezzanine over it.'" (SK)

F ire protection lines do not meet HFPA code, butn unitS. SNEEe Supplylinl c afa 1/u Vnlrll Nc thh ~ ii t ..I ~ . ~o ~ . cx~ple; kocaced in rresn airnaiidliiig room aux. bldg Unit l. 3U'rom air lock to reactor Bldg,
on iel tt )13 E Ievat ion ~ thiiI

IID IV'EI ilt '
%. U IU U %EV ~ AU%VV U IU ~aULII aui CunCerned tnat Welding Smaller diaiveter pipeS tO larger diaiiieter

pipes in FPS could restrict tne flow of water iie yowl%I ft el ~ rn
better if ne cuuld see 'a docuixent froa an insurance conpany or somerel!able autiiorlty ciai tnn tnat tne svstem compl;ed
specif ications ~ 'SK)

231.2 IN-85-Ob4-UOI NN 'El. )51', bgOU V Snutdawn bOard rOOmS A 6 d 'are nOt prOteCted frumfire protection water.'SK)
IN-55-4/0-UUI NUN /51'evel, Keactur duildlng, units 1 6 2, cuntains b.g kV switciigear.

wnicn contrblS tbe reacillr Cbblaat. I ..~~C, inc switcni%ear--,'S ——locateU
under a fire control sprinkler system wniciil if activated, could causefJI I ra af t ~ a c itr . a ~ . ~ ~ IN%I I
~ ~ ~ ~ V UN ~ 1%, ra% ~ % llgca ~ allV %%le ilialxttr 'f JK)

SK/HO/SS indicates safety related, nut safety related, ur safety siynit icant per determination criteria In tne ECIG Program manual and.applied
by I NA before evaliiatloils,
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231.4

IN-Ub b34-UU4

LN-Ob-DUb-UU2 NUN

"bpriIExler neads iII ootn units are Installed adJacent to ducLs and
wal IS. lniS blOCkS their Spray area. (EXampleS are generally aruund
ducts larger tnan I/2'cross, also Aux. bldg., stairwells or Unit 2
side Itetween 113'nd 129'lev.) Cl has no more information.
Construction departIEEent concern." (SK)

"(here are no (ire daxfIers in diesel generator building fS leading Lo
tne fan rotxx. (t a fire were to break uut dowEIstairs, the fans would
pull tne flames through the floor grating of the fan roon. (SK)

231.b TAK-Ub-UUb

1-Ob-g93-Npb

bON

NI'S X X

"Yital oattery ruEXn reSiStanCe heaters could be a potential ignition
source in tne event an exnaust fan failure allo~s accumulation of
cuEEEuustible gases generated during charging.'SS)

ine design of ventilation of battery rooms at SI)N and MON is not
adequate.'bK)

231.b ONP-OCP-10.3b-l 5LN "oiscrepancy between Li-73 designation of fire protection drawings (i)A)
and engineering treatment of fire prutection drawiIEgs (as non-f)A).

AlSO NCK 2O)b (fire PrOteCtiun Cable defiCienCy) waS invalidated
based on verbal information received by telepnone tnat contradicts
design appruved documents.'SS)

* bK/NU/bb indicates salety re J e, nu e y u~ 1 t d nut safety r«lJLud uf 54luty slgllll IcdnL Per detuftxlntltlun crILE:fiLI III lilt~ LCIU Pfugl Jvl NJEIUJI JIIU JPPlied

by lVA before evaluatiunS.
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ATTACHMENT 8

'SUMMARY,OF ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR

SUBCATEGORY 23100

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

The term "Peripheral findin<l" in the issue column refers tn > finding that
occurred during the course of evaluating a concern but did not stem directly
from a employee concern. These are classif,ied as "E" in Tables 1 .and 2 of this
report
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issues Findings Corrective Actions

111111111*11111111

Elm!lent 231.1 -. Undersized Uistributivn HeaderS
1 1 ~ 1 *11 1 1 1 1 1 1 *11 1 1

SUN

a. Cnange in pipe size cuuld result
in flow restr ict ion.

a. SIIN FPSS was i»itially designed tv !whet NKl blP »PCDU
'J.b-l. I»e cv»servative NFPA-13 "Pipe Sc»LJ«ie Hethod"
was used to size the FPSS piping. Ihi's «Iet»vd ensures
that «lain headers have suIIic ie»t Capacity tu support
branch lines J»d that ora»Ln II»es are lar Ie envuon to
i«uet t»eir sel vice require«!e»ts. Ine NKC 's SEN found
IIIIc IIJc Inn JilJ usJI Is .InII I irJnc i>i.I'J" ~

SdN

a. hv corrective action is required.

U r IIc I»JUI «IILc LUIISI«iiy I cv ien uiiu
documentation needed tu contir!n
cu«pliance witn specifications.

~ P
U I»u«PL»u«»L I»SPLI.L IU»s Uy I II L PIUL«CL Iv» Sp«C I J I ISLS

we! e pertvri«ed tu obtain i»sura»ce. In« i»surance is in
effect at t»IS tl«!e. Iiidcpe»ae»t rLVie»> Ot 54N for. NFPA
cv«Iplia»ce are conducted vn a se«ii-a»»val bases by
SPLI i«i ly trai»ed anu cert it ied person»el vn co»tract to
t»n firr iiiciirnilcn ii»IInrwr it< r

0, NU cvl'I'ect lvc'. action ls requll ed,

un«u« I I %....: '... ~ ~ .I ~ I lie ~ Ir ~ I J V ~ V IIII' J U»UI ~ S IZLV Iu ~

the amount of sprinklers.
~ ~ lie I» I c I a ~ Jqn ~ ~ J J IgniJ u lil Upg ~ J JLu cv IJ«L L nCnl ~

(lULFKbu.4U and Appe»dim K) regulutvry requirea!«»ts. I VII
»as a twU-pl!dseu progr«ID in place at SequvyJ» tv
accvI!plis» tnis. As part vf this prvgran, IYA is
Performing systLn«WalLuvw»S and iventityi»g arLaS
req!Llri!Lg mUII(f icat tons AL-ZI»iizJIrawii!gS Xel 1«Lti»U
the present System and a»y neCUSSary modificatiun are
being generated-. — llyur~uHC- cclccriativns-o-s<d 0» thes-
es-built drawings are bei»g per!Or«ed to cunfir!1
cl««p I la»ce wilful fd'I A fd hea JLr slz lhg d»J spl I»Lier
d«nSity require«!«nts.

~., unlu c Ju V ~ JI!II ln«I J/ IULIILI I Iub L»u
pruble«l JS IvllunS:

Uri»g SIIN fPSS intv pipe sizi»g
CvmplianCe nit» i!FPn-13,"

fne CAP Ivr this t»lu iu«»tities the
~ ~ ~ r\un ~ el ulyc a'4%Iv» QJ

«Sul v s»JI 1 I L Jla t!I FvSJ ur«wl»gs
to reflect FL«s 441>, 4OJZ, 4S43, and
4obi u»der f.th -Uylu." SIIN snail
co«piete p»ase 2 vf t»e progrma by
vpyradiny portions uf t»e cu»trul
buildinn a»d 1 Ixi 1 larv IJUIIL!I»cI are ac
tv hFI'A-13 requir Lu»t>."

d. HPFPS pipe sizing is not in
accorLIJ»ce with hFPA reizLIIr~!!ents,

d. P»ase I of tnis prvgraia, u»ICN adureSseS pvrtiv»S Vt t»e
Fpsb n«Lessary .tu I«eLt Appe»ui« N lriteria iS CI«!4!lated
and has been accepted oy t»e IIKL. »dditiv»al pipi»g NJ>
JLL» Ivitalied tv ol I»g t»e pipe s !zing I»to cI««pi la»c<
wit» NFPA-1$ . P»ase z will continue tnis et tort to
adult!oifal pin»t areas. P»ase 2 is in progress.

NO CAII!I WJS ge»«rat«O. fhe Cui«pietiun
date is Sviy lguo.

d. See (C) abvve.
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Findings

kf.VlblUI<
i<u'<JL<'age

II-J o< ZJ

COrreCtive ACLiunS

ilerx.'nt zeal. 1 - KVN

a. Lnange in pipe size could result
in flow restriction.

» <<11

Iiie «du niyo pressure I ire pruteit iuo syste«< I<il'FPSI was
JeSigneu to C~<>ply with Loe <eq«ir'L»«eutS u< t«e KKC VTPg.b-i, Appeiiuix H, "uuiuel ines fur Fire PrvteCtiun Ior
huClear Power Pla« ts." loL SPrioxler syste«s are
designed in aLLurdai<Le wit<I L<li: Lrlte<'Ia estdullsoed in
tne National F ire Prutectivo Rssuciatiun ihiPAI standard
hu. 13, "Standard fur Installatlu<i o< apriotler
byste«<s." Uriginally, t<ie design utilized tiie
cui<servative tabular guidance uf tiie "pipe scneuule
<xet<iou." i<ie KVFPs «as llater «x<uir ieu Lu acc<x«xuoate L<ie
require«<ents ut IDCFKDU, Appendix K. Ioe design was
evaluatvu using tlie criteria Iur "hydraulically designed
sprinxler syste«<s" tu el i<nin~te uo»cceptable < luw
restrictions. ToesL- criteri» »re provided as aii
alternate xietnuu in I<FVA-TJ.

KJK,

a. <<u corrective action is required.

o. Fire insurance cu<npaoy revie~ a»d
aucumentation oeeJed to coofirni
cmpliance with specifications.

c. Tne KPFPS piping is unaersizea fur
tne a<nount of sprinxlers.

u. InuepeiiJent periodic Inspectivos uy certi< ied tire
prutecLion experts are Deing per<ur<cd prior tu oDtainiog
Eire insurance. Ihuugn fire insurance will oot ue in
e<tect until fuel load, tne iosurai<ce L<X»paoy ioSPectioos
pruvide an auaitiunal level o< revie« for coepliance witn
KFPA Standards aiia fire insurance specifications.

c. As a result o< continued KKL iosp» tioos, «uN n»s gone
tnrougo a phase ut fire protecLioo syste«I revie» Lo
c<x<yly «itn tne require<oeoLS ot IULFK>U, Appendi» K.
Uesign cnanges resulting fro«< t«ese reviews were
evaluated Dy nydraulic analysis a<IJ Dy preoperatiulldl
testing. Kotn Lne analysis aoJ testing Iur L'CKS s/Io a<iu
gaul coot ir<o t<iat tile I ire protection syste«»<eats tile
l<FPA SiZing require<neots tv supply tne requireJ spray
density to toe prescribed area.

b. Ko corrective actiun is requireJ.

c. ho Iurtner COrreCtive aCtiuo is required.

ine previous revisions describea under
"F iouiogs" were co<npleted be<ure tiie
start ot t<ie LCsP.

a. KPFPS pipe sizing is nbt in
accordance with E<FPA require<nents.

d, Tile KPFPb pipe Sizing was ev»luated Dy tile hydr»ui ic
analysis «<etood pruviaeu io KFVA-IJ, SeCtlun l. Iiie
syste<n was found acceptaule oy toe I ire insurance co«pa<iy
inspectors. Tne KPFPS pipe sizing criteria»ere also
reviewed Dy the <<K<. and faund to De adequate aS reported
in its Safely tvaluatloo Keport.

d. Ko further corrective action is requireJ.

!
Tne previous revisiuos described under
"Findings were co«<pleted De<ore the
start of tne KSP.

ZJasu- Il I 1 I/Ug/Vl)
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Kt. V iblUN NUIIUtK: 4
Page b-4 uf zS

Corrective Actions

Element ul.1 - UFN

a. Change in pipe size cvuld result,
in flv« restriction.

UFII

d. Tne UFff Tauffficdl bpecif icaiivns sectivff d/e.ll pruvide
tne minlffaxff reqvlreafvnts lvr safe vperativil Of tne fire
protection systefff. Tne lecluiiCdl aplCiiiCativuS also
require nyvraulic pertorffiaffie teSling eviry 3 years to
assure that tne systefff perfvrfffdnce remains witnin tne
prescrioeu iimitdtivns.

UFN

a. CATU 831 Ul UFN Ul [kef. UU) identities
tne problem. as:

"Tne cofnifitments maoe in tfie drowns
Ferry Nuclear Performance Plan
regarding tne fire protection systein
thos. Ul BZ and Ugl nave nol. been
cvfffpleted to date.

lne LAY lor tiie CAfU identities tne
cvrreciive.aciloii as.

"Cvffraiteeffts Ul, az ava N.dS Stated
in tlie BFNi'erfvr«Idnce Plan Vul III
dre currently in tlie process vf acing

scffeduied tv ue cafqfleted prior to
a

~ ex I aI l ~

b. Fire insurance company vr reliable
autnority revie« and
documentation needed tv cont'irin
rnmnlianre vitn snerifiratioiis

b. ilie Uf'vniis turf'y iivi.lvai Y'f''vrfihance P lail eiipresses
ivviqitiaents tu provide dvditional indepenoent evaluations
oi tne FYS. Tffese evalvativffs are being perivrmev oy a
qIIal if ied ennifiverinII consvlidni Tne 'evdlIudr inn «ill
document any ovvidtions tres NFPA codes. A plan tur
fmpletilentdtlvrI of ffafutt icaiivns os jvsiiiicdiivn vi
exceptions is required tv oe completed uafvre restdrt vl
any UFN unit.

ffo'LAUK yas ISSuaJ.

u. See ( dI duvve.

ULN ULfl

a. i.'nange in pipe size could result
c av .. ~ i ~ iIn I IVII ~ anil ~ \ a Iul~ ~

a. Tne OLff fire protection Sprifftler systems dre OeSigneu in
CuilformdrIce n ~ tfI hFPA 13 ~ ~ ~ Ie ULI~ pl eopel al Iollal teSL
progrmn incluoes t»e tire protection system. Tne systeei
test ovaective is to vei ily tiiai specified pres4vres and
llo«s are. supplied tv designated suppreSSivn SystemS dffd
nose stations, ynicn ifill estaulisn cuntorf4dffce «ftn.tne
flFPA requirements, vr require ffafdificatiuns to estaulisn
confurnidnce.

a. No corrective action is required.

b; Fire insurance company vr reliable
auihOrity reVie« a1nt
docuffientation dre needed tv confirin
coiiipliance ifitn specification>.

b. Inuepeffdvnt hill. and nuclear iilsvrauci cviilpany fevie«s are
planrn.d, ffnfcfr are routine actlvriieS iildi OCcvr pr1vr io
obtaining dff Operating license. lnese inuependent
evaludt iviig illll celt Irin Cv,iipi la<ite «I tii appl Tcdole
speciticdtivns, or require axfuiiicativns tu establisn
COQlpl ldiiie

b. Ko cvrrecl,ive dcliun is raqvireu.
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K(VISIUN l<UHUl.K: 4
Page u-S vt 2J

Corrective Actions

1EOii1Nin000 ~ 1ioit
Eie<nent 2dl.2 - 6lectrical Panels hut Protected trc«Sprir<~lvrs

~ *a 1 ~ n 1 1 in 1 A A 1 0it*

(NOt tO be evaluated)

EIe<nent 2SI.( - KNN

ine bgUU v shutdown uoaras are r<ut
protected fran< fire protection water
splay+

wbN

a. Ine tlvw diagrdn<s (4/<<<<SU ( aud 9) and Lne prprng
urawlngs (4/w491-U( and -dd) destriue Lr<e presence of a
tire protection sprinxler systen in rovns /sl.U-A24 and
/n/.U-A2 (eguu V snutdvwn panel rvvns). UIrect
inspectiun of trre area also cunt ir<ns tne existence uf tne
trig<<-rrressure t ire prvteCtiv«Systeu (KPtpg). Tne bJU<t V

sr<utuvwu panel is rivL prutecLed tron< t<re sprin«Ier spray
(because such protectivu is nvL required). Tne location
Vf Lne Sprinkler neadS abVVU tne Snutduwn panel nnd tne
absence vt vtner <nagor cowuustlule <naterials provide
reasuriaule assurance tr<at any t ire in tne snutovw<l rvv<n
that activates the sprinxlers will t<e i« tne snutuvwn
UVardS. Ihe purpOSe ut tne SprinklerS then iS tu preVent
Lne tire frvn spreading, nvt tu protect tne panels tron
f ire.

SUN

KUN

a. No corrective action is required.

b. Tne 69UU v shutdvwn boaras «ill tail
due to sprinxler actuation.
('Tne concern identifiea "tne 6.9 kv
switchgear wnich controls tne KCPs."
ln actual fact, tne 6.9 kV switc»gear
identitied are tne 6.9 kV snutdvwn
boards. Tne KCP switchgear is in
weatherproof enclosures in a ditferent
location. The concern was interpreted
to <nean tne 6.9 kV shutdown boards.]

b. lr<e tire prvtectiu<r syste<n installed in tr<ese nreas is vt
d PredCtivn design. Tne syste<n piping is nvt charged
witn water dvwnstrea<n tron< a preaCtiun valve. Actuation
ot tnis valve is prvvi<ted uy twu cross-zvnea (separate
circuiti lor<izatlvn sn<vke deteCtvr>. Ine dry syste<n iS
also pressurized witn air tv ensure tne ausence

ut'eaks.Therefore, tne syste<n is designed to preclude
spurlvui dctudtivn dnd is activdted only uy neat
(pr'Vbably fru<n a fire in Lne SnutdOwn buardS) releaSing
the fuSible link and uy snake detected uy ionizatiOn
S«x<Xe deteCtOrS LV Open tne preaCtiOn ValVe. InuS, it iS
in4<robaole tnat tne sprinkler would be inadvertently
activdted,

b. tlv corrective action iS reqaired.
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BFN

AITACIWNT u
SVeVOIY UF ISSUtS, FINDINOS, AND CORkECTIVE ACTIONS

FOR SUOCATEOORV 231UO

Findings

As indicated above, it is probable tnat activation of tne
sprlntlers will be cauSed Oy a fire In tne baords that
nas already damaged or inactivated the snutdown board.
Note, nowever, tnat a second train of shutdown boards at
anotner location is available and preswaably operating.

oFN RCM

REVISION NUHUEk: 4

Page 8-6 of 23

Corrective Actions

lNot to be evaluatedl

- (Not to oe evaluated)

~ 01tat01IOO ~ IisOta
Elteunt 231 3 Snrinljler,Heads SnraM Pat tern Interference

100$ 0H1EH00101M

SLN

SQN

(Not to be evaluated)

SUN
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tttvlSIU<t t<Ui«<E<t: 4

Page t<-7 ut Z3

Cvrrective auctions

Element 231.3 - ttttN

Fire protection sprinklers are
obstructed; whlcn reduces tne
effectiveness of the spray pattern.

wdt<

a. Tne cuncern regarding tire prvte~tivn system sprinkler
VUStruct'lvns haS Deen auvreSSed in a noncvnfvrmanCe
report NCN t<-IIV-V. In response to tnis NCN, wt<N nas
establIsned ahd Iastleaented a program vt walkdvwn and
design review tv ensure cvmpliance witn t<ativnal Fire
Protection Association standard Nu. 13 (NFPA-ls]
requireinents related tv sprinkler spray coverage. lnis
program has veen reported tv tne t«<C in tne final report,
ot NCR N-I Iv-P. The t<LN and tne result,ing tCN dub/ nave
been CIOSed; 1<uweuer, the Sprlnkiei inSpeCtiOn prvgram iS
being tracked oy tne construction urganiaativn's
Cv<n«ftment Tracking itecvrd (CTN). Continuing
SurveIIT<trice i'eqvirements are deScribed in the fechniCal
bpeclficatlonit (4.7.II.Z.L.J). fnis tec<u<ical
specification section requires t'nat all satety-related
areas Ue Inspectid fvr sprinkler oustructiohs every
ltt monttts.

i<t<N

a. t<u turther correCtive aCtion iS required.
I

lhe corrective act<un describev under
F iuuingS waS C<Nlyleted befure the Start

vt tne tCbv.

BFN bfh

(Not to be evaluated)

ULN

(Not to be evaluated)

dch DLN

1$ 04i%aswOAA1o0410

Element i!31.4 - Lack of Fire Uatsters in ndditional Uiesel I'vneratvr duilding
~ aaawjiOON1AO**1%

SIIN

a. Lack of fire dangers in the ib diesel
generator (UG) building between tne
diesel room and tne fan room
could cause spreading ot fire.

bqtt

a. Tne fb UG system Improves plant availability during
testing, repair, and maintenance of tne original four 06
systems.

a. ho corrective action is required.

23330-16 (11/Ug/It/]
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kEVlblUN NU)tSEK: 4
Page tt-U of 23

Corrective AcLions

Element 231.4 - St)N (Continued)

lne Ub sets tl tni'uuyh 4 are each in 4 separate tire zone
aiid equippeu «itn CU~ tire t ignting SyStemS and fire
damperS in tne floor gratings. liiis arranyenent preve<ts
a fire in any UG or peripheral ro<xn fr<xn spreading to
uu<er ud systens in tne sasne building, and thus conplies
«ith Apt<choix A ~ tu dranCn lecnnical Pusit ion, Auxiliary
Puwer Conversion Systen drancn '(APCStt).

s 0 .ninn ns1 4<n«inv t ~ e ~ s ls ~ ~ I ~ ss ~ ~ ~ s v ~ s V ~

fne I> Ub ruvs« does noL reuuire tire uas<skers between tne
Uu roue and tne intake and exnausL rouvis because IL is a
4 tssnl ~ 4 trn Xnss

v, sssv vvw ssJ< ~ vvLvsssvs<L> 4< 4 sssl.vs<4 <nlv<IL < eg4rv «<g L«L « vu<
grating fire da<nperS i» tiie an ub building. GUC
bqk-ui.-V-II.1.C'*lS nut Cusnplled With. Ura«ing
4/<tuba-14', KC, shows da<npers; dra~ing 1I<tglu-3; Ktt, daeS
nut.

b. Cniu 231 U4 St)N ul (kef. 13) identifies
tile prublens as:

"Urawing 41<tubb-14 Kev. ( and iiul.
buN-UC-V-ll.l.Ã kev. 1 do not aaree
with as-built condition and dra~ing
l)kulil < knv <<

ihe LAP fur tiiis CATU identifies tne
corrective action as:

"><1k (uhE) Snail reViSe f lOW diaurasn
41HU«b-14 kev. 8 to delete fire
L<xsmsers ll-Jill-b4) ansd i<-3U.<3A at <hn
flour grating of tne air intake and
vxssvvbl s vvsssn vsse is<La), n«4 s s < Lv <su
general design criteria (uLUC)

Sqk-UC-V-ll.i.x Kev. 1 paragrapn 4.b
deleting tne requirev<ent fOr a fire
protection systen that preventS fire
fr<nn spreadinu fr<xn oeriuneral raans
to tne ab U.G. Koo<n"

Nu CAqk was issued.

Co<npletion is scheduled fur June lgttl.
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Corrective Actions

Element 231.4 - KBN RUN WIIN

a. Lack of t ire daiitiers in tne f it tn
diesel generator builaing between toe
diesel room and the fan room
could cause spreading ut tire.

a. loe UG sets I toruugii 4 are eaCn lvcatea in a separate
fire zvne witoin tne s~e uviluiog and equipped witn CUZ
tire f ighting systems aiia t ire uaayers io toe floor
gratings. Fire dau4iers are iostallea in ventilation
duCCS Penetrating fire walls of auxiliary rooms. This
arrangement prevents a fire in any txi or peripneral roue
from spreading tu otner Ub systemS in Liie saiie building,
avid tnus coiiplies with Appenuix A tu NXC Urancn Tecnnical
Pusition, Auxiliary Purer Cvnversiun System Braocn
(APCSB).

a. No corrective action is required.

b. Peripheral f Inding.

lne fiftiiUu seL is locateu in a separate building. It
Ivsiroves plait availability during testing, repairing,
aint iiiaioteoaoce of aiiy uoe vt tiie vriginal four Uu Set.s.
lhe air intake aiid exliaust systeuis in toe rvvms above the
Uu bay are an int.egl'al part ot aod viust be operaLio»al

~ with ttie fiftn UG set. It is true that "there are no
fire daii4iers between Lhe engine bay and tne fan rovii
above." As pointed out in tne concern; nur are any
required. No CU2 fire protection systeu is installed
wniCh WOuld require fire aamperS, and tne titth DG

building is not fire cvmpartnientalizea between tiie engine
bay and tne fan rovni.

b. TVA's Geiieral Design Criteria for Lnvirvniiw:otal Control
in tne f iftn UG building specity tiiat tire nut be
permitted to spread frvm iieripneraI rooms to tne tit'to UG

room. however, drawings vlwab6-14, RB, aoa lluglu-3,
N13, du not show tire aaitiers bet«een tiie Ut rvoii ana tne
air nandling rooms.

b. LAID 231 U4 wIIN ul (Ref. BZ) identifies
tiia pruulea as:

As built and LsicJ drawings
41Xab6-14 Rev. U and 11RVIU-3,
Rev. 13 do not agree with Glh'. No.
MB-OC-4U-ZB.Z, Rev. I, paragrapn 4.6
regarding fire daiiiper requirements."

Tne CAP for this CAID identifies tne
corrective action as:

Issue a ECN (6821) to revise Matts
Bar Nuclear Plant Design Criteria,
Md-UC-4U-ZB.Z. (Additional Diesel
Generator Building envlroiviiental
control system), Section 4.6 (fire
protecLion), to reflect actual .
coaipartmentation requirements for tne
additional diesel generator rvoe.

23330-16 (11/Ug/II1)
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Issues Findings Corrective Actions

Element 231.4 - RUN RUrr

Note: lrie requiren<ei<tS Iies<OSed by thIS
criteria (NU-UC-4U-2U.2), are nul in
dccui'ddiice with cr lturld as stated in
design criteria MU-UC-4U-UU.I (additional
diesel geiterdtor systeln class 1E),
Sectlvi< 3.13 (I'ire protvclivn), which
ident,ifieS IVA drawiiiq SerieS 4/N/4U aS
the governing doc<n< nt rur tna
doterminat ivn eli tire eee'el<roil lo
conpartmentation. Urawing 41<184u-IU
seeviis iiv co<<it<a< ti<eautat ivi< < vqv«utu<<aa
for tne additional diesel generator roon."

fne Cnt) was tv be invnst Igatvd under PIR
RUN MUP Ullu. COI4<ietiOn iS SC<iedulud
for before unit 1 ruel load.

UFN UFN

Iu ~ ~ . e.'... 1.< ~ .. ~lelva lv uu UVa ~ Utaedr

Utfr birr

(Not to be evaluated)

111t1 1**11**111ttt
'1 .. ~ Uel a ow . ~ .. ~ . '

~ ~ .... u. ~.-,. U.. ~ <<e ~ ~ ~ . U..e ~ ee e <..~a <Qeeeeea av ~ ru eruc<Iuacj ve udrre ~ j <cove'I reeer ~ eue eve ~ vyora uar egee
'11111111111111111

ar Resistance neaters fn >Ni< vital
battery rooms could be ignition

teeA Ie eie'eee oo r II~ Ituue \ 44 ~ Ue ~ eyu vul
generdted during battery charging.

Battery room exhaust fans fail.,

fnere is no violation vt'oinnftnent tu tiie Nkl., fVA design
criteria, or induStrial cove oy installation vr electric
runrS ~ aneo hoaiorS ln urvueer iv Vent rid<or< hai teru rdomS rhero
are no limitations on potential ignition sources because lne
ventilation system linilts hyvrvgen biit<diip to IOSS thar< C

percent. Hydrogen cannot burn in dir at less than 4 percent.

b. Except ror tne Ur< battery I thrvuqn Iv iiovd exhaust systeins,
all battery roun fans are provided with a baCkup dnd automatic
switchover uhan -lead lan tallure It<ere is nv dedicated
exnauSt SySten for Uu battery V. All battery System exhaust
fans, I <eluding tor IN; oatleries dre cl ss 1E and supplied
with eitergenCy pOwer. Halfunctivii uf fans is annu<iciated in
tne 1<adfn CQI<trvl buon<. ihinoticed C<x<4<lete Iai <ure of tnie
ventildtivn Systein iS, triere'tore, very unlikely.

SIIN

a. Nv corrective .action is required.

b. No corrective action is required.

233SU-Ib ( li/ug/U1)
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Issues F i«uings Corrective Aetio<is

Element 831.b - SAN (Continued]

c. Hydrogen accumulates in tne vital
battery roo«s.

c. Ine nurll<al ventilation I low in tnv battery ruoixs is
sufticivnt tu maintain Lnv average nydruyen cuncvntraLlun
below hall of tne luwvr Ilulnmuility li<nit considered
sate by NKC Kvgulatory uuide 1.18<<. Ine tixiv rvqulreu tu
build up to tnis cuncvn<ratiun witn c<x«piete

ventilation'ailure

is ampl» (usually more than bU hours) fur
currective actidn. bcnedulvd surveillance of battery a»d
charger para«<eters wuuld indicatv overcharging of
batteries and hence nydruyvn generation be<ure a
hazardous concentration could oe reacned.

c. No corrective action is required.

d. The design of tne ventilatiun syste«<s
for the lZb V vital battery ruo«s,
2SU V battery rouas, Z4/4<< V battery
rooms, and the diesel generator
battery areas is not adequate.

d. A hydrogen survey cun<ir«<vd LnaL nu pochvts of nigher
cuncentration develop in tnv dbU V and I/O Y vital
battery rbomS I Lnruugn IV. No survey was cunduCtvJ fur
Lne vital battery room v, wnicn is more prone to pocxvt
formation due to tne location ut Lne exhaust ductS
several feet bvluw the cei ling. Tne U( I tnrouyn IY
battery eXnauSt nOOd'.Would aCCu<uulate nyuruyen if tnv
vxhaust da«<per tailed to close, <ullowed by battery
overcharging.

d. CATU 831 Ub SqN Ul (Kef. 108) identifieS
the problem as:

"ihe <iftn 1Kb V vital battery roum
has nut been Surveyed fOr hydrogen
Pocketing under actual conditions
wnile and following equalizing of the
battery. Nu scavenging noles are
provided in the protruding exhaust
duct. Ihe Ud battery I through IV
exhauSL nuuJS may acCN<x<iate hydrogen
upon da«s<er failing closed. UUP

specification tJ/4.>7.8 does nut Snow
criteria fur acceptable battvry
Charge paraX<vterS and SurVeillance
interval ( IZ nours) is nut confirmed."

lne CAP fur tnis CAIU identit ieS the
co< rective action «s:

I

"to prevent pussib<e hydrogen
buildup, >EP HS snail:

(1) Kevise HYAC drawing l/KVIU-Z, in
the diesel generator battery
rooms I tnrough IV, to drill
3/4-inch holes in tne motor
operated damper located at the
discharge of the battery hOOd
exnaust fan.

2333U- lb ( I I /09/8/)
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Corrective Actions

ETement Z31.5 - SIIN (Continued)

(Z) Revise tiVAC dralring 41K9ZU-g, in
the fifth TZb volt vital battery
room, to include 3/4-inch holes
in the exhaust damper frame near
the-ceiling.

ihe 125 volt vital battery rooms I
througn IV already have noles in ttle

~Isss I c ss Jar ~ ss«r«r I rss4 \ J svvs v ~ s \A ~ ~ ~ sV

iio L'AtjK Irds issued. Colrrpiet ion lrds
scheduled t'or UB/15/87.

NBN ilUfi

a. KesistanCe heaterS in NUN vital
battery rooms could be ignition
cn,srr«c tsar nvdrn s«n IH. I

generated during battery cnargi»s.

b. ddttery,room exhdust fdns tail.

c. Hydrogen accumulates in the vital
oattery rorxns.

d. Inere is nu viuldt iun ut ctv«niirrrr»t trr tnr tLsrC YVA

deSign Criteria, Or industrial Code by inSiallat,iOn Ot«l«rrr ~ s rs c sc ~ «ssr n««t«s c ~ ~ "r...ri.. -. ~ ~ ~ ~ I\ ~~ v J P VPs y Venv I « le«
battery rurxirs. '1ne ventilation Systelrr 1 ilnitS Aydruyv» tO
1L'ss Lndn c pef LL'Al.~ v»rich I's Irel I uelvrr tile 4 per'ceAL
tlmnrlability limit.

b. txcept tur tire dieSel ge'»erdtur IW) battery I tnruuyn IV
tlOud exnduSt SySteaS, all battery rOom fdnS're Provided
Clif» 4 tbaclrssn ansi instumat ir Sslilrssssv«r u sssn 1« .s fdn
failure. Tnere is nu dedicated exhaust system fur Ud

bdttLry V. All battery Syhterlr eXilduSL tdAS, Incluulrlg
those.fur Ud batteries, are class IE a»d supplied Irltn
elrrergency pu»er. Hdltu»etio» of t»e battery room
ventilation tans in tne ci»rtrul dnu auxiliary buildings
is annunciated in the main cuntrol rdon. Unnoticed
carrplete tdilure»t tllese ve»tildt ion'svstesaist,is
trrerefoie, very unlikely.

c. Tne normal ventilation tlu» i» tne battery roixrrs is
sufi icient to maintain tne average nydrogen concentration
uelorr naif of tne loner fldri»ldbllity limit considered
sate by NKC Regulatory duide l. IZU. Tire, time required to
build up tu this'orrcerrtrdtiun «Ith coiarlete ventilation
tailure is ample (Zg tu ub nours) fur correct,ive action.
scssesdlul eLI cus v«s I 1 dssL«otv usa r I ssrv nsl risarg«s par>~ssterc
«uuld indicate overcnargi»g ot batteries and henCe
hyuruge» generatlOA before a ridtdruuus CVACentrdtrOA
could be reached.

Nn ~ nrr«r I iV« dc I ibn ~ c r««ssr«»

b. iiu corrvctive action is reouired.

c. No corrective ection is required.

Z333D-16 (11/Ug/8/)
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Issues f l»J I»ys Corrective Actions

Ele<nent 231.S - H8II (Continued)

d. ine design of tne ve»tilation systens
for the 12S V vital battery rooms,
2SU V battery rvvmS, 24/48 V batt,wry
rooms, and the diesel generator
battery dreaS iS nvt ddequaLe.

d. A hyorvgvn survey cootir<<u t»dt nv pucrets vf nigher
cvncentrativn develop in t»e 2su v and I/v v vital
battery roo<ns I tnrougn IV. Ilo survey wds conducted for
tne vital battery roon V or tne 24/48 V batt
however th

d el y ro<sns
e exndust O»Ct d»d fan Cvntlyurations near tne

ceiling ul battery ruvn f a»d Lhe 24/48 v battery rooms
prevent hydrogen pocret fur<uatiun.

wuul
Tne UG battery exnausl. nuuds in UG roums I tnr I Iv

d dccu<nuldte hydr»yen it the exhaust d«»per
I'Vug I

downstream ot tne fan tailed closed followed b b
uvercnaryi!Ig. The fire ddnper upstrea<n of the DG battery
exndust hood Ian is equipped wit» twv fusible 1

arall I
u inrs in

p e . Tnis minimizes unintentional f ire dalper
closures.

d. CATU 231 U5 HUII
the problem as:

entifiesUl (kef. 119) id

ry I n IV
Ls may <n iat

dd<npe li g

identif S

I

ye
I I wo <n

s) i I I I
u je ve op

e v
h c o

s s, seel!i n
e f(tne

9'5
s ( A-2/

"Tne UG b tte
»OOds dnd uC

nydroyen on

exhduSC
e
closed."

theTne CAP tvr t i
corrective ac io

"ibis conce »
COnCern whe e
failure Std! p I t

safety
single

1. A Inechdni a

battery e ld
the fan i p
discharge a
since pvwe
This situd
flOwpath fO
the OutSide
ducv<nented
effects Anal
FSAk. Failu
loss of powe
detected in
the fan is i
every 8 nour
Attached).

! UG

ender
, the
in open
le.
n
I to
ls
es and
f tne

u 'Lo a
u be

s nce
er Lion

2. A loss vf p
train will c
down dnd its
close; Sine
are powered
that whiCh i
no liydrugen
batt.ery over

by he sane train Of
s lost; tnere will be
dccun<ulatlon fro<n
charging.

owe ilure uf a s Vie
au ne fdn tv Sh

d iated dal er
e t C Idl gel'S
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Corrective Actions

Element 231.b - NUN (Continued)

3. A mechanical failure of Lhe exhaust
damper to open or remain open
during fan operation will,not
prevent hydrogen. venting through
damper leakaae. Uurina battery
over g assuming worst case

agfggnal e baggea Icos araa

capaotWeopr)a ctog o.ta ft of

mi i'ydrug~
glF. A damper leakage

rate o~f~ 1)ft/mIn is enough to
vent tn~ogn with a safetyf~ of 428. \A meehan>cal

itive ~+a(tacooo [to toa

n~/~ (ach of the foural~uI~ UsgtTtpeg s wag gcgg werc
s~hed~ f)livre mode

(ai eoj'. ane re~its are as
fgII ws:

CFH Leakage Oata
measured at
Exhaust -liood,

U a.ga Fan 0 eratin

I-FCU-3 4 S 1~ 233
1-FCU-3U 4 d IUfff 12
I-FCO-3U 5 A I 2A-
1-FCU-3U- 5 - 2U5

+ I-FCU-3U-4bbA is u der Ha Intenan kequest
lio. Sdlbl9 and, efore, wil-I t-be able
to test [sicj aft r maintenance w rk is
cogtpiete. Expect s (or simila results
as the otner thre

No CAUR was issued. No additional
actions were necessary to coasglete trae
CAP.

~ o'o1&gg a Ita pat)g
C 4JJ~ o ~ I tp>l aaa I
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Issues F inuings Corrective Actions

Element 231.5 - ttFN

a. Resistance neaters in the vital
battery rooms could be ignition
sources for hydrogen generatea
during battery charging.

b. <tattery room exnaust fans fail.

a. Tt<ere are no electrical he»tvrs i« tne c>v v vital
battery ru<nns. inc uu cuntrul batteries are under vent
hoods re<note tron tne electrical unit heaters in t«e
large txi ruu<s. i«ere is nu viulation uf cunvnitment tu
tne Nxl.', lVA deSign Criteria, ur induStry COde uy
inStallatiOn Ot el<<.triC renintanCe heaterS in praperly
ventilated battery rou<ns. lne battery cnargers are
providea with u<unitoring instrune»ts that an<in<<elate
overcurrent in Lne <nain cuntrul roon.

b. Tne battery roun ventilation syste<n nas redunda«cy anu is
suppliea fru<n tne class lt pu»er bus for «eeping the
hydrogen concentration aL all ti<nes uelu» Lne 8 percent
considered sate oy NKC regulations. Flu» indicators ur
low alar<ns are t<ruviueu locally or in t«e main contrul
roon.

SFN

a. tto corrective action is required.

b. No corrective action is requll ed.

c. t<yarogen accu<nulates in the battery
rooms.

c. t<yarugen evolution rates are low e«ough tu prevent
buildup to Z percent average «itn no ventilation within
tne surveillance int~rval of tne battery roon anu noou
ventilation ana cnarger syste<ns.

C. NO COrreCLiVe aCtiun iS required.

ttLN

a. Resistance heaters in tne vital
battery rooms could be ignition
sources tor hydrogen generated
during battery charging.

b. Battery roo<a exhaust fins fail.

ULN

a. There are «o electrical resistance neaters lucatuu inside
tne vital or nunsatety-related uattery ruun<s. lne ut'C

tianaboon impuSeS <.u Special require<nents as to t«e type
ot'ixture or ot«er electrical equipnent used in properly
Ventilated battery rOOmS.

b. ihe vital battery rou<nS are equiPPed «it« Class lt.
redundant lUU percent capacity supply anu exnaust, tans.
Tne nOnSafety-related batLery rOOmS haVe redundant
lUO percent capacity supply anu exhauSt tabs. Low
airtlows in exhaust uucts trip alar<ns i« tt<e main control
room. Tnese and battery system trouble alarms give
operators sutficient time for re<nedial actiun. ine trest<
air change f<'equencies in Lhe battery rolns are
sut t icient tu Keep t<ie average nyarogen concentrations
below tne 2 percent considereu safe by NKC regulation.

dLN

a. tto corrective action is required.

o. Nu correct.ive acLiu« is required.

Z333U-16 ( ll/Ug/to>
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Corrective Actions

Element 231.b - BFII

c. Hydrogen accumulates in tne battery
rooms.

c. Ttie equalizing cndrye, »o>u touS the evolution
ot'ydrogen,is liiaited oy timers on Lne battery CnargerS.

tven witnout venti ldtiun, at Loe mdriiaua calculated
eVOlutiOn rate, it.wuuld take SeVeral B-nOur SniftS (29
tu b5 nuurs) to build up dn average,nydrogen
concentratioii ot 2 percent in dny battery roo>a. Hn«ever>
tne low elevdtiun of tne erndust grilles in tne vital
battery ruo>as»ady allo« iiy»dr»»,»eii t» dcl..u»..late t »»

'eilings.This is nut io cu»aplidncu witn tne lVA I>UC tur
>n»u» un ~ ~ ~ u» j uu1 iulilg».a» riiiie aiiv i> oiiaeiiia i I uncrui
System. Tne administrative procedures tor surveillaiice
and inspei:tiun ot tne odtlery dnd Ilvoc systems nave nut
yet been iSSued. At uLoer iVA IildntS toeSe prucedures
provide for operational ctiecks ot llie ventilation and.
battery systems every sliitt,

c. CATU 231 05 BLN 01.(Hef. 145) identified
tne problem as:

"The elevation of the erhauSL duct
grilles in the vital battery rooas may
al ln«acc»»»iu»lat Inn nf nu»trnnen

ceil iiq. Tnis may violate paragrapn
L a «1« 4»la~ >lJ»> I f i eel

t14-VI1-0740, Rev. 3, Auxiliary Building
'ESF iuoe Fnviromaental Control SyStem."

inc CAP tur ttiis cATU identified the
correct.ive action as

» rhaustu»»»rr rtf, »»» ~, »>iuu» ~ » \ '» ~ Ve»»ul lu»1» ~ 0»>

yrilles for cacti vital battery rooia
«iii oe raiseo tu Lne nign point to
prevent potential hydrogen
dccu»aviation at tne ceiling. This
eogineerino codoue «ill a<et tile
requirements in design criteria
B4-V«-0140 Abri'ilury Bu»'iding E'F
lone tnvironmental Control Systea,
pdrugi'»ipii u-.3.F 1. ECtIS 3Ygl dnd 3592
«ili be issued to implement'tnis
corrective dction for units I dnd 2>
respectively.

Ueoeric ialilicdtioosl CAiu 'did ont
indicate any similar it>vas or
inc>al»r»>c »nuuiuud B

lid�

.>O ~

Other plantS were reVie«ed by the taSk
force for similar instances.
Therefore additional actions dod
generic revie« are oot required.

Based on revie« of oti.cr areas
Containino batteries, t!!Is appears lo
be an isolated case aod should not

-
~ doccii since hFP b 2 ~ Revid«> iids
been issued »nicn provided dSSuraoce
that design docum>.ots anu ura»ings are
given tile necessary design
veriticatioo and technical revie« to
ensure tnat oesiun requirements are

233>0-ib
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Corrective Aetio»s

Element 231.5 - SFN UFN

a01il*t11*11IISINA
Element 231.b» Fire Protection tt» Uesiy»atiun

Ai*t111IOON111k41t

A CAtik was issued under tiu. Btf tt10113.
The corrective action is scheduled for
conpletion 1 year before fuel load for
units 1 and 2.

QN

a. Specification 6-73 designates
fire prOteCtiOn drawingS at S.N aS
required to be ttA, but they aie
treated as non-gA uy engineering.

+N

a. Engineering treatme»t ut Sqh FPS is a mix ut botn tt
(including limited 0) and nu»-tt requirmvents. This is
consistent witn regulatory requirements tur SqN FPS.

Specitication 4-/3 dueS nut designate fire protection qA
requirenents a»o specit'ically deterS suCti 3urisdiCtion tu
otner docenents. Specification 0-/3 also defers
identifiCation ot QA boundaries to tngineuring design
drawings. Oesign Criteria SttN-UC-Y-l.b are tne
definitive preSent Source of SttN FPS ttn boundary
identification and requireme»ts. sqN FPS design
drawings, in conformance witti SttN-UC-V-l.b, estaulisn t(A
boundar ies and tiave clear juriSdiction over 0-13. No
"diSCrepanCieS," per Se, Can therefore exiSt between tne
two.

SUN

a. CAIU 231 06 SttN 01 (ttef. 1SU] identit ied
tne problem as:

"Speciticatiun 0-13 paragraph 3.1.2
deters ttA jurisdiction to other
documents. Nut after stipulating such
deterral, yues on to make 4i
requirements in paragraph 3.2. This
inconsistency should be reSOlved."

The CAP fOr thiS CAiU identified the
corrective ation as:

"Elexe»t report for Employee Concern
231.0b make it evident that a

misinterpretation of general
co»struction specification 6-13 is
possible. 0-73 leads one to believe
it has UA jurisdiction, but it does
not,. Engineering drawings nave been
designated by 0-73 to define tiA
bOundaries and they do. The next
rev isiun of 6-/3 «ill ctiange paragraph
3. 1.2 and/or 3.2 to avoid any
potential misinterpretation."

No CAt( document was issued. Cexpletion
was scheduled for April TV08.

2338D-Tb ( 11/Ug/81)
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Corrective Actions

Clement ZJl.b - NUN

a. 5pecification G-)J designates
fire protection drawings at 8th as
required to be IIA, but they are
treated as non-i)A by engineering.

8FN

KOK

a. Ihe Nuh F ire I'rutectivn System tails under a limited t)A
program desCribed in Kecttanical Ueslyn Standarv 05
Nil.J.z. Specit icativn 4-/J is a general construction
SPecification tha\ uoes not intend to designate KSN fire
protection IIA requiretents tvr enyineeriny activities and
s s'Issrl I Ir~llss ssssf ~ ss c stss ~ . %:.. ~ -... ~

~ c c qA Jut ~ td so i ion tv other uvcuments ~

Specification 4-/s alsv deters ideulif ication ot i)A
boundaries tv',nyineeriny destyn drawings. Fvf these
reasons tne engineeriny dvSiyn Standards and draw'Ings
have Clear JurisdicLion in UA areas over Ii-/S, and,
therefore, "discrepancies," per set cannot exist. brtween
the two.

Tv preclude future misittterpretat ion, a corrective action
t aCK lry docuuieiit (CAIU) stccumpan led SUN Element Keport
ZJI.b tv edit G-)S as neceSSary. For ctxivtleteness and
consistency, a similar CAIU (Nsl Uu NV5 Ul) was developed
tvr thiS report.

Uvesxsttlvns rs pstrt Sun Itl nssvl ~ su a Const l ~ c ~ sn US Nl/
wittt tne ktIKtS by Implexcntiny a limited Prvyraxt fvr
Safety related f ~ I'C pruteCt.ivii Systems dltd lSSueo

CAIU'utt01-NPS-Ulto reSvlVe thiS iSSue.

a. LIU ZJI Ub NUN Ul (Ref. ) states lhaL:

"general construction specification
4-)3 is subject to misinterpretation
as to IIA JuriSdictivn on fire
protect,ion."

Ivh nas suixnltted a curreclive action
platt I st 3104 ttp5-nl) lKef~ 158 v illi rCAo

states:

"General Construction Specification
8-1J will be euited tO preC Iude
future utisinterpretation of l)A
Jurisdiction on fire protection. A

paraulapn will be added to
differentiaLe Lhe lltaited IIA
cess tcsswv ~ c I ~ S ~ ~ C ~ ~ . ~ .11 ~ ~ c«'sc tw t ~ ~ s tsw t's un
requ lr<llkftts (tl),

fnere. Is no CAtI. Ctxtplet ion was
SCnedu led fur June 1, Iyu?.

Ihe cvrr«cLivu action is satisfactory to
tne ~~aluatl~ut tea .

ssi I»

a. Specification G-ls desiunates
fire protection drawings at 8LN as
rensusitssd tn bn tht hsst tnau as ss

treated as,non-t)A bJt engineering.

(including limited lI) and non-t) requirements. ibis Is
Consistent w ~ Lrs reyutatury resiuirements fvr 8FN FPS.

Specil icativn I -)J does not,uesignate I ire protection 1)A

requirements and specificallv defers such jiurisaiction tn
vthir documents, sucn as design drawings. Specification
4-13 also deters tdenttf trat ton nf UA tnsssdscrtec

tnglneerlny oesiyn drawinys. 8FN FP5 design drawinys
st-bl 'isn QA boundst es and tiave cleat Jurisdiction over

G-lS. No discrepancies," per se,.catt therefOre exiSt
between tne two.

a ~ IVA has-Submitteu a correCtive aClion
plan (in CAlU 23106 NPS Ul, Ket. 158)
~hich includes a cvxntitttent to r«vise
G-l3 in a manner tnat will'eliminate tne
confusion whicn led to tne expression of

Cdnrern Iin CuhttantsVO chan cc ~
O

the 8FN FP5 gA prograa are required. lhe
Cvs s CCL IVe action IS Sat iSfaetVry tO the
evaluation tean.

23330-I Uy/8/)
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Corrective ActionS

Element 231.b - UFN

b. Peripheral f lnding. b. UNE issued t-/3 fur uSu at all IVA nuClear plants,
including NFH. UFH did nut use 0-/3. Inere is no
auditaule record to establisn wny dFN uio not use 0-18.

b. CA10 231 00 UFN Ol (Ref.lbu) identified
the problem as:

"lhere iS a prOCedural defeCt wniCN
per<nits UNE tu specify requirements
for a plant wnile the plant has the
option of not adopting or cen«itting
to the UNE specification

lhe CAP for this CA10 states

lhe Uivision of Nuclear Engineering
(UNE) has initiated a Specification
lmprovea<cut Program (SIP), in part,
as a result of UN'udit Ueviation
<)8F-A-US-0000-010. In su<naary, the
audit finding StateS that UNP/UNE haS
failed to coordinate and establish
the applicable requirements of the
general construction specifications
that are applied to modification and
non-routine maintenance activities at
the operating nuclear plants.

lhe SIP will involve the develop<went
of n<aste'r specifications and
prospect-specific Fngineering
Requirements (Ek) specifications from
the existing general construction
specifications. lhe Ek specification
will provide the engineering
requirements for new construction,
modification and non-routine
maintenance on a given subject. A
computerized trac«ing system «ill be
developed that will identify all UNC,
UN<)A, and UNP site procedures tnat
derive technical guidance fron t«e
master specification so that wt<en an
engineering specification is revised
the corresponding procedures are
identified for revision.

23330-16 (11/09/87)
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Page B-2U of 23

Corrective Actions

Element 231.6 - BFII BFN

Oar4 nraesl V aI
~ ~ ~ ~s rpssa. ~ o ~ ~ 1 ~ lulngo c. iitere are inconsistencies in uesign StdnudrJ ttt/.$ .2

regarding its applicability tu 8FN. Ihere is nu ot»er
engineering ducument whicn specit les ttA requlrem nts Iur
tne tire nrntlCttun CwCtem dt BFN,

The'SIP Program manual, which will
identify the SIP scope and scnedules,
has been issued. The scope requires
the generation ot'7 >aaster
specifications and correspondino ER

specifications for eacn site. Uther
maCter cnpeelfleaI IOn~ W',ll
generdted ds user needs dre
Ident II led over tIme

Tne corrective action is satisfactory to
the evaluation teen. No CAQ »as
generated. Completion is scheduled.

c. CATU 231 Uo BFN V~ (Kef.161) states that:

"There is no engineering document
wniciI Clearly estdbliShes for BFtt the
IIA requirements for fire protection
systeas."

TVA'S Subaitted CAP CATU 231 06 BFN 02
ct~toS an at

"l. Identify comaitments made to the NKC

on fire Protection tiA.

2. ReView deSign, COnStruCtiOO, and
operational procedures and related
dOCtaaentS for implelaentatiOn Of !ttb-
1 coInaitIaents. Also revie~
procedures and documents for
consistency and clarity.

3. Incorporate any comaitments that nave
not been addressed Into eristing or
new

procedures.'333D-

/t5/8/) 0
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F iud ings

REVISIUN BUNULR 4

Page 8-21 of 23

Corrective Actions

Element 231.6 - 8FN

4. Revise procedures to resolve
conflicting or unclear requirements.
this will include correction of
discrepancies identified by this
employee concern in the application
and wording of General Construction
specification G-73 and Nechanical
Oesign Standard NI7.3.2. It «ill
also ensure that an engineering
implementation level document clearly
establishes the I)A requirements for
fire protection systems."

lnese tunctions are included in the
existing CAqk 8FI870329 due for
co;apletion by November 30, 1987.

Ine corrective action is satisfactory to
tne evaluation team.

8LN

a. Specification G-73 designates
fire protection drawings at 8LN as
required to oe tIA, but they are
treated as non-IIA by engineering.

a. bpeciticatiun G-73 does not designate fire protection UA
requirements and specifically deferS suCn 3urisdiction to
other documents, such as design drawings. Specification
8-73 alSO deferS identifiCatiOn Ot I)A bOundarieS tO
Engineering design drawings. For these reasons, tne
engineering design standardS ana drawings have clear
jurisdiction in 4A areas over G-/3, and therefore,
"diSCrepanCieS," per Se, Cangut eXiSt between tne twu.

a. Tvh nas submitted a corrective action
plan (23106-Nps-01, Ref. Ib8) that states:

General Construction Specif ication
G-73 will be edited to preclude
future misinterpretation of 4A
Jurisdiction on fire protection. A

paragrapn will be added to
differentiate the limited UA
requirements (II') from the full IIA
requirements (II).

ihe corrective action is satisfactory to
tne evaluation tean.

I

I

I

23330-16 ( 1 I/09/87)
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Findings

REVI'SIUN NUNBER: 4

Page 8-22 of 23

Corrective Actions

Element 231.b - BLN (Continued)

b. NCR 2676 was invalidated for ruasuns
that contradict deS(gn approved
documents.

b. Tne cables uescribed in RI.K Co!6 are satis!actury and may
oe used as-is. T!ieSe cables are subject to.tne limited
quality assurance requirenients oi U-)3. Tne cables were
incorrectly identified as "N," ur non-UA, in tne Cable
!laster Status Report, and consequently NLIK do)b was
Incorrectly invalidated.

b. CATO 231 Ub BLN Ui (Ref. 165) identified
the problem as:

"Condition adverse to quality may
exist because cable tracking
procedures had no provis!On5 Iur
Ident! I»lnn I ables sub iect to ! (sited
IIA requirements."

Tne CAP f
corr ve ac~5 identified the

vl I NuClear
s. Lem engineers

date the data field for
hie~

ic T.Cable-le~i i) oUU Volts
epggllst llation" and

er 5, 1984,s'o iich defines
~4. 1 cti'ical-

Ilgior+RRT g)" was
t!ie -5 li and-

.6.1,
n . . ai ed to iist

s te. A

q I e s siLted to
i n 4.b. 1 of UN -IlCP-3.34
g es «itn UNP- 'P-3.4.

cab 5

Cons r
manu 1'I up
UA(t,) V

8i'cp-

Prepar t n
or l.es a d

(sic] s
to incl
OA(t I
Cable ln t
init!ate -a

included e

no«every
system I!A
revision r
correct se
SO that it
In order to n ure tnaL simi ar
instances of taken lnvali Lion of
Nonconformin Condit r s

(NCRs) Wad n urred-, a review was
conducted of invalidated NI.'Ks up to
Uecember 6, TN4 (The time the cable

"/he curre h)d used at
Ullletonte ~edify !ne iiualii»
Assurance (Igffevgl of Cables, in
YW~ I s vi, iw ac oa. i s.1 r ~

» ~ ~ 'y»»e \ a»Ic JtaLUJ
Ma(te u tl) computer
a55 gr o a evel of i for
tra n 1 i for non-trained

2333U-l!i ( 1)
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Corrective actions

Element 231.6 - BLN (Continued)

c. Peripneral finding. c. lnere is no provision in tnu Cable btatus ttaster kepurt
tor accurate iduittifieation ut'ables subJeCt tO tne
limited quality assurance ri:quirenents of G-18.

zP
~O ureS were reViSed tO identify

@I|A/ L to determine if otner IICks
h e 'nvalidated for tne same

s R 2675. No similar cases
~we ve d, confirming that this

t s a isolated case.

pill r i h A data field in
t Cable s keport for

e st d having
) O th tne

cab rr~nt ly rO am have
the co e t)A I ve e.
Ine sttuat n ccu
Zb)S was inv I e~ was lat
case and resul d ~n rect
t)A designation i tn ~ ield.
Steps nave already e o
revise procedures wh ify
systems that contain tIA ) ables.
Iaklng additional steps a
recoinnended above will ensu at
the UA data field contains tn
correct IIA deSignation in tne f ure."

Ihere is no Cnti, and conipletlon was
SCheduled fOr January 15, 19IIU.

c. It is also noted tnat tne Uivision of
Nuc lear Eng ineer ing has initiated a
Specification laproveinent Plan (SIP) as a
result of Ukt)A Audit Deviation
t)BF-A-DS-DUD-UIO. Ihe Sip will identify
and tninimize inconsistencies between UttE

and plant specific procedures, such as
the problems identified above.

Ine corrective action is satisfactory to
the evaluation tean.

23330-16 (11/Ug/Ul)
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NFPA 13, "Installation of Sprink'ier Systems"

NFPA 15, "Water Spray Fixed Systems for Fire
Protection"'F
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TVA QIR MEB 85004, "Potential Damaqe to Redundant Shutdown Equ'ipment by
Sprinkler Discharqe," tB44 850301 006j, (02/26/85)

TVA WBN Dra1wing 47W850-5» R22, "Flow Diagram, Fire Protection," (05/16/86)
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to TVA memo from J. C. Standifer to W. T. Cottle, "Watts Bar Nuclear
Plant - Nonconformance [sic j Report (NCR) No. 'W-110-P," [MEB 830629 015],
(830701T0222), (06/,29/83)

Letter, TVA (Lte M. Mills), to U.S. NRC, Attn: J. P. O'Reillye "Watts,Bar
Nuclear. Plant Un'its 1 and 2 - Spacing and Clearance of Sprinkler Heads in
the WPFP System - WBR0-50-390/83-24, WBRB-50-391/83-23 - Firret Reeert,"
(A27 831222 016]9 [MEB 831223 605j, (12/22/83)

Enqineerinq.Chanqe Notice (ECN) 3867, original issue, fWBP 830705 506jI,
(05/25/83)

Enqineering Chanqe Notice (ECN) 3867, issue at closure, [WBP 840113 536j,
('840224C0052 je (01/13/84)

TVA memo from J. C. Standifer to W. T.'Cott'le,, "Watts Bar Nucleat Plant-
Spacing and Clearance of Sprinkler Heads in tne HPFP System-
NCR W-llo-P," [Ml-=B 840406 019 ), (04/06/84)

TVA memo from W. T. Cottle to G. Wadewitz, "Watts Bar Nuc,lear Plant '-
Nonconforminq Condition Report, W-110-'P," [WBP 840418 076],
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Final Draft Technical Specifications for Watts Bar Nuclear Plant Unit 1,
Docket No. 50-390, (12/11/84)
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67.

68.

69.

70;

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

TVA General Desiqn Criteria SgN-DC-V-11.1.2, Rl, "Additional Diesel
Generator Building Environmental, Control System"

WBNP FSAR Sections 7.4.1.2.3, 8.1.2 and 9.4.5.2.2 up to Amendment 57
(Ref. 65 above, paragraoh 3. la. specifies a similar DG unit as at Watts
Bar Nuclear Plant)

National Fire Code (NFC) 90A-85, "Installation of Air Conditioninq and
Vent i 1 at ing Systems, " Sect i on 3-3. 7

TVA NSRS Investigation Report I-85-693-WBN, (12/10/85)

Flow Diagram, Heatinq and Ventilatinq Air Flow, Additional DG Buildinq
47M866-14 R2, (11/03/83)

Mechanical Drawing, Heatino and Ventilatina, Additional DG Buildinq
17M910-3 RB, (08/30/85)

TVA Field Chanqe Reauest (FCR) 3532, Deletion of fire dampers MK

47A381-597, (06/03/85)

TVA ECEP-SgN Restart Proqram - Corrective Action Plan (CAP) Transmittal
TCAB 006 (11/07'/86)

Not used.

MBN FSAR Sections 7. 4. 1,2. 3, 8. 1.2, and 9. 4. 5. 2. 2, "mendment 57

TVA General Desiqn Criteria MB-DC-40-28.1, RO, "Additional Diesel
Generator System Class lE"

TVA General Desiqn Criteria WB-DC-40-23.2, Rl, "Additional Diesel
Generator Building Environmental Control System"

TVA NSRS Investiqation Report I-85-693-WBN, [no RIBS number, transmitted
by TTB-15/4 j, (12/08/85)

Flow Di aqram, Heatinq, Venti latinq and Air Flow,, 'Additional DG

Bui )ding 85M 47M866-14 R8, (05/31/85)

Mechanical Drawino, Heat ino and Vent i 1 at i no, Addi t i ona1 DG Bui 1 dina 85N

17M910-3 R13, (05/03/~5)

TVA General Desiqn Criteria WB-DC-40-36.1, Rl, "The Classification nf
Heating, Ventilatinq, and Air Conditioninq Systems," (ll/15/83)

TVA letter TCAB-004-WBN transmittinq corrective action plan (CAP),
(2/12/87)
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83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94'.

95.

96.

97.,

98.

Updated SNP FSAR Sections 1'.2R '8.3.2, and 9.4, and Amendments 2 and~ 3 ~

TVA General, Desiqn. Criteria S(JN.-DC-V-3.2, Rl, "The. Classification of HVAC
Systems"

TVA General Desiqn Cr iteria SQN-DC-V-7.5, Rl, "Fire Protection Systems"

TVA General Design Criteria S(jN-DC-V-11.2, R3, "125-V Vital Battery
S.vstem"

TVA Gener a11 Oesiqn Criteria S(}N-DC-V-24.0, Rl„"Fire Protection of Safe
Shutdown Capability"

TVA EN DES Calculation OS-E3.'I. l (EEB 841226 926), (12/26/84)

TVA General Design Criteria SQN-DC-V-11.2.1, R2, "125-Volt Fifth Vital
Battery System"

TVA Orawinq 85M 47W920-9, R29R Auxiliary Buildinq, Sheet Metal

TVA memo fr om E. R. Ennis to W. R. Lagergren (T07 860422 887)., 'WBN i

Employee Concern Investiqation Reports, Hydroqen Gas Survey Report,
I-85-993-NPS, (4/22/86).,

TVA memo fran K. W. Whitt to H. L. Abercrombie (L12i 860328 125),
Corrective Action Response Evaluation'Repor't I-85-9'93-'NPS (SQN and WBN),
(3/26/86)

TVA memo from W. E. Clift to i.:lectrical. Enqineerinq Files (07/25/80),
'"SQNDesiqn calculations for Hydroqen Evolution in Battery Rocms,","

2-HYDROG0-3, RO 250 V Batteries,- 4EB, 800723 901.
2-HYDROGO-(?, IRO'4V and 48V Batteries - EEB 800723 902
2-HYOROGO-1; IRO 12!5V V.ital Batteries - EEB 800723 903

U.S. NRC Reg. Guide 1.128, Rl, "InstailatiOn Oesign and Installation of
Larqe Lead Storaqe Ba'tteries,for Nuclear'awer Plants".

TVA Drawings, Mechanical HVAC: 47W930-1',, R40„'7W930-'4,'R35; and
47W930-5, f(26: Control Buildinq, SQN

TVA Drawings, Mechanical HVAC: 17W910-1, R16; and 17W910-2, R14."Diesel,
Generator i3uildinqR SQN

IEEE Standards 450-75 and 450-72, "Recommended Practice For Maintenance,
Testinq, and IReplacement of'irge l.ead Storaqe Batteries for Generating
Stations and

Substations'-'EEE

Standard 484-75, "Recommended Practice for Insta1llation Desiqn and
Installation of Large Lead Storage Batteries fori Generating Stations and
Substations"

38300-R3 (10/28/87) Cl



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 23100
REVISION NUMBER: 4
Page C-7 of 12

99. NRC Li ht Water Reactor H droaen Manual, NUREG/CR-2726, SAN082-1137, R3

100. National Electrical Code Handbook, 18th edition by J. F. McPartland,
Mc raw- >

101. Stora e Batteries, George Wood Vinal, Sc.D., fourth edition, John Wiley 5
ons

102. National Electrical Code 1984

103. TVA NSRS Investigation Report I-85-993-NPS, (02/19/86)

104. TVA Transfer Requisition 835318 for fifth vital battery system, [MED
840321 502], (03/26/84)

105. SON Units 1 and 2, Balance of Plant Specifications E3/4.57.2, pages 57-4
and 5, [transmitted by TTB 147/3]

106. TVA Drawings, Mechanical HVAC: 47W930-1, R50; 47W930-4, R30; and
47W930-5, R16: Control Building, WBN

107. Technical Specification SNP Unit 1 R41; Unit 2, R29, Sections 3.8.2.3,
3.8.2.4, 4.8.2.3.2, and 4.8.2.4.2, [transmitted by TTB 165/3]

108. TVA ECEP - S0N Restart Program - Corrective Action Plan (CAP) Transmittal
TCAB-047, (12/30/86)

109. WBNP FSAR Sections 1.2, 8.3, and 9.4 up to Amendment 57

110. TVA EN DES Calculation DS-E3. 1. 1, RO, [EEB 041226 926], ( 12/26/84)

111. TVA,Drawings 85M47W920-9, R29; 85M47W920-10, R33; and 85M47W920-16, R16,
"Auxiliary Building, Mectianical Heating, Ventilation, and Air
Conditioning"

112. TVA memo from W. E. Clift to Electrical Engineering Files, "SgN Design
.Calculations for Hydrogen Evolution in Battery Rooms," [no RIMS number,
transmitted by TTB 147/3], {07/25/80):

2-HYDROG0-3, 0, 250 V Batteries, [EEB 300723 901], (07/23/80)
2-HYDROG0-2, RO, 24V and 48V Batteries, I EEB 800723 902], (07/23/80)
2-HYDROG0-1, RO, 125 Vital Batteries, [EEB 800723 903], (07/23/80)

113. NRC Regulatory Guide 1. 128 Rl, " Instal'lation Design and Installation of
Large Lead Storage Batteries for Nuclear Power Plants," (10/78)

114. TVA drawings 85M47W930-1, R50; 85M47W930-4, R30; and 85M47W930-5, R16:
Control Building - Mechanical Heating, Ventilating, and Air Conditioning

3830D-R3 (10/28/87)



1VA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 23100
REVISION NUMBER: 4
Page C-8 of 12

115. TVA Orawinqs 85M17W910-1, Rl a(nd 85M17W910-2, R13: Diesel
Generators'uilding- Mechanical Heating Ventilating and Air Conditioning

116. TVA Contract 84X 8-832101,, 125 V Station Batteries - Class lE,
[NE0 840125 5041, ()2/21/133), (5th Vital batteries fai SQN aed NBN)

117. TVA.Contract 76K03-85763, 125 V Vital Batteries WBN (n'o RIMS number,
transmitted by TTB 243/935 ((01/15/76)

118. TVA Contract 75P8-85765, Non-Vital Battery and Rac,k [no RIMS number,
transmitted by TTB 243/9]„ ((07/01/74)

119. TVA letter to Bechtel TCAB-243, Corrective Action Plan (CAP)b 03/06/87)

120. BFN FSAR Amendment 4, Sections 5.3.3.6,i 8~ l,i 8.i6, i104 12, Appendix F

121. TVA Electrical Standard Drawing~ SO-E3.2.1, E'lectrical Equipment Battery,
Room General Requirements., Rl, (09/20/82), (original issue'8/27/79),

1?2. Field Letter 77-156 from C&O Batteries Division, Sub;ject 0-571, HydrOgen
Gas Evolution, (0!3/15/77)

123. TVA Drawings: "F'low Diagrams HVAC"

67M 4 47W865-3, R14
67M 4 47W865-4, R29

67M. 4 47W865-Rs R4

67M 4 47W865-15), R2

Powerhouse Turbine Buildinq Units 1, 2, and 3
Powerhouse Reactor Bui'Iding Control Bay Units 1', 2,
and 3
Diesel Generator Buil(ling Unit 3
Powerhouse I?eactor i'luiiding Control Bay Units 1', 2,
and 3

124. TVA Drawings: "DG Buildinq Unit 3 mechanical HVAC"

67M 4 17W925-1, RB
67M 4 17W925-2, RB
67M 4 17W925-3,

R6'25.

TVA Drawings: "Mechanica'I H&V plans and sections"

67M
67!/i
67M
67M
67M
67M

4 47W910-8, O'Il
4 47W910-13, f?12

47W910-16, R6
4 47W920-8, R22
4 47W920-19, R4
4 47W930-1, R29

67M 4 47W930-2, R29

Powerhouse Turbine Building Units '1

Powerhouse Turbine Building Units 1

Powerhouse Reactor Building Units 1

Powerhouse Reactor Building Units rl
Powerhouse Reactor Building U'nits 1

Powerhouse Reactor .Building Control
Units 1, 2', and 3
Powerhouse Reactor Building. Contro'1
Units 1, 2, and 3

2 's

2 e

5 '

and
Bay

Bay

and 3
and 3

nd 3
and 3
2

3830D-R3 (10/28/87)



~ ~

TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 23100
REVISION NUMBER: 4
Page C-9 of 12

67M 4 47W930-3 R15

67M 4 47W930-4, R15

67M 4 47W930-6, R20

67M 4 47W930-7, R20

67M 4 47W930-11, R5

Powerhouse Reactor
Units 1, 2, and 3
Powerhouse Reactor
Units 1, 2, and 3
Powerhouse Reactor
Units 1, 2, and 3
Powerhouse Reactor
Units 1, 2, and 3
Powerhouse Reactor
Units 1, 2, and 3

Building Control Bay

Building Control Bay

Building Control Bay

Building Control Bay

Building Control Bay

126. TVA Drawinq, Mechanical Control Diagram Ventilation System, Powerhouse
Units .1 - 3, DG Battery Room 3EB Exhaust, 47W610-30-1, RO

127. TVA Drawing, Mechanical Logic Diagram Ventilation System, DG Building,
Unit 3, 67M 47W611-30-1, RO

128. TVA Drawings: "Wiring Diagrams Shutdown Bds 250 V Bat 8 Chargers Single
Line"

67E45N709-1, Rl Powerhouse Units 1 and 2, Sh-1
67E45N709-2, Rl DG Bldg Unit 3, Sh-2

129. TVA Drawings: "Environmental Data, Environment Mild"

67 M 47W225-00, RO

67 "0 47W225-1, RO

67 M 47W225-10, RO

67 '0 47W225-16, RO

Environment Mild and Harsh, Drawinq Series Index
Reactor Building units 1-3, El. 621.25
Control Bay Units 1-3, '. 593.0
Diesel Generator Building Units 1-3, El. 565.5

130. Standard Practice, Conduct nf Operation BF-12.24, R2

131. TVA Contract 73C8-84079, BFN 1-3, Shutdown Board Control Power 250-Volt
Vital Battery Charger, (09/01/72)

132. TVA BFN Annunciator Resoonse Procedure (ARP) for panels 9-8, 9-20, and

9-23, RO (02/17/86)

133. RLNP-24 FSAR, Sections 1.2.3, 8.3.2, 9.4. 1, and 9.4.5

134. TVA Drawinqs, Auxiliary Buildinq Units 1 .nd i!,:lechanical, Heating, and
Ventilation

BBM 3 AW0910-00-22, Rll
88M 3 AW0910-00-26, R'10

88M 3 AW0910-00-28, R9
88M 3 AW0910-00-47, R5

3830D-R3 (10/28/87)
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135. TVA Drawings, Control l3ui,lding Units 1 and 2,', i>lechanical, Heating,
Ventilating„and Air Conditioning

88M 3 CW0930-00-01, R15
88M 3 CW0930-00-02, R7

= 88M 3 CW0930-00-04, Rl,l
88M 3 CW0930-00-09, R9

136. TVA General Design Criteria N4-VW-0740, R3, Auxiliary Building ESF Zone
Environmental Control System

137. TVA General Design Criteria N4-VK-0740, R3, Control Building
Environmental"Control System

138. TVA drawinqs, Auxiliary Buildings Units 1; and r.', Functional Control Logic
Diagram Heating and Ventilation

System'8E

2 GW0900-VA-l, R9

139. TVA Contract 78K4-823476, (02/17/78), ll25-Volt Batteries (Vital) and Racks

140. TVA Contract 76K6-86843, (02/10/76), 125-Volt Vital Battery Charger

141. TVA Contract 77K7-8216I4, (02/03/77), Non-vital Battery and Rack

142. TVA Contract 76K5-8634I?-1, (08/08/75), 250-Volt Station and 26-Volt
Turbomatic Battery, Charger

143. TVA Contract 76K5-8725!), (05/1 I?/76), Battery Charger, 300 Amperes

144. TVA Electrical Standard Drawinq SD-E3.2.1, Rl, Electrical Equipment,
Battery Room, General Requirements, (09/20/82)) (original .issue 08/27/79)

145. TCAB 605 Corrective Action Plan 23105-BLN-01, (07/20/87)

146. TVA General Design Criteria SQN-DC-V-7.5, "Fire 'Protection Systems," Rl,
(09/06/85)

147. TVA General Design Criteria SQN-OC-V-24.0, "Fire Protect'.on of Safe
Shutdown Capability," (05/01/85)

148. SON Safety Eva'luation Report, Section 9.5~ "Fire Protection Systems,"
NUREG-0011, Supplement 1, (02/80)

149. TVA OEDC-QAI-6,, "Estab'lishment of l.imited QA Program," (08/25/81)

150. TCAB-064, Corrective Action Plan for Element Report 231.06,
(S03 870116 801), '(01/1I7/87)

38300-R3 (10/28/87)
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151. NCR 2675, Nonconforming Condition Report, (12/20/83)

152. TVA General Construction Specification G-73, " Inspection, Testing and
Documentation Requirements for Fire Protection System and Features," Rl,
(03/14/84)

153. Appendix A to NRC Branch Technical Position APCSB 9.5-1, "Guidelines for
Fire Protection of Nuclear Power Plants Docketed Prior to July 1, 1976,"
(08/76)

154. NRC Branch Technical Position BTP CMEB 9.5-1, "Guidelines for Fire
Protection for Nuclear Power Plants," R2, (07/81)

155. 10 CFR 50 Appendix B, "Quality Assurance Criteria for Nuclear Power
Plants and Fuel Reprocessing Plants"

156. TVA OEDC-QAI-6, "Establishment of Limited QA Program," (08/25/81)

157. TVA Mechanical Design Standard OS-M17.3.2, "Fire Protection System,
Limited Quality Assurance Program," (07/01/Bl)

158.,TCAB-222, Corrective Action Plan 23106-NFS-01 (CAP), (03/22/87)

159. TVA Mechanical Design Standard OS-M17.3.2, "Fire Protection System,
Limited Qua'lity Assurance Program," RO (07/Ol/85)

160. TCAB-487, Corrective Action Plan 231 06 BFN 01, (08/10/87)

161. TCAB-469, Corrective Action Plan 231 06 BFN 02, (07/29/87)

162. Telephone conference, R. D.Langtry, Bechtel, with. 0,0rouhard, TVA, IOM

1334, (06/25/87)

163. Telephone conference, B. D. Langtry, Bechtel, with J. Fender, TVA, IOM

1335, (06/25/87)

164. TVA Nonconforming Condition Report 2675-A, RO, (12/20/83)

165. NRC Branch Technical Position BTP CMEB 9.5-1, "Guide)ines for Fire
Protection for Nuclear Power Plants," R2, (07/81)

166. TCAB-646, Corrective Action Plan 231 06 BLN 01 (08/13/87)

167. C40 Power Systems Inc., -LC, LA Batteries Specification and Letter from
J. Heqyi, (05/14/87)
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168. TVA-,memo, S. Cook to H. Mahlman, Re: "SFN~ Frhplby'ee Concern 231.6(C)
Preliminary," (04/29/87), TTB-450 Item 8

169. Telecon, B. 0. Langtry, Bechtel, with H,. Mahlman, J. Fender, and
E. Massey, TVA, IOM 1340, (06/12/87)

170. Telecon, B. Langtry, Bechtel„with 0. Orouhard and 0. Evans, TVA,
IOM 1341, (Oi5/15/87)

171. Telecon, R. Bulchis, Bechtel„ with J. Harkleroad, TVA, IOM 1149,
(06/08/87)
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