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Page

Page

Page

€S-1 of 2 - Revise the first bullet to read:
"o Improper plpe stze, comﬁtqurétlon and connection methods"

6 of 54 - Add the following sentence ‘to tﬁe Flrst buulet entltled "231.1
undersized distribution headers": |

"Welding of smaller dlameter plpe% to Iar?er dlameter pipes 1n the
absence of proper connection fittings could tause flow restrlctﬂons "

8 of 54 - After the first sentence of Sbcé\oﬁ 3 1 entltled "Undersized
Distribution Headers - Element 231.1" insert the followtng

"In performing their SER @valuatlons on Elemﬂnt Report 231.01(B) for SQN
the NRC raised an additional possible Interpretatlon of . concern.
BNP-QCP-10.35-8-16. The words “welding smaller diameter pipes to larger
diameter pipes"” read. in conjunction with the 'words “...could restrict the
flow of water" were taken to address co nection methods of branch lines,
This prompted a review of TVA piping and wel 1n§ standards (Ref. 172)
where the evaluators discovered a welding detail that allowed a header
pipe to be drilled to the 0.0. of a takeoff pipe to permit insertion of
the takeoff line The takeoff pipe could then be inserted and fillet
welded to compete the coupling. Since thi's detail did not show any
mechanism by which insertion length would be limited, the presumption was
that it could be inserted to any depth. This arrangement would mean that
the take-off pipe would adapt the configuration similar to a full
penetration thermowell in the header pipe. In tuch a case, both header
flow and takeoff flow would be restrict#d ‘

| |

"To determine whether or not this was the case the fire protection

drawings for each plant were reviewed (Ref 177, 178, 179). Specific
requirements 'for the installation detal) lh dueltlon were not evident. ' | '
This was then supplemented by physical inspection of completed - ~ | | | !
installations at SQN and BLN. (Refs. 173 and 174). These field surveys' ' '
were to assess whether such installations actuaily existed through =~ ' '
generic applicatlion of the welding. detahl tn question. The surveys found,
none. In each plant, the take-offs in question employed elther . threaded
fittings or used socket weld forged fittings (e.g.. weldolets). \
Insertion of the nature alleged is impossible in either case. Threaded‘ \ ‘
Fittings will "bottom out" -and the forged fittings have- a machined o
shoulder that limits take-off plpe insertion lengths. Further, since

both types of weld fit-ups are easier than the type suggested in the

detail, there is 1ittle incentive to use it. On the basis of the drawing
reviews for each plant, the SQN and BLN positive survey findings and thv
rationale that there is little incentlve to use this particular detail,

the evaluation team concluded that additional surveys at WBN and BFN we?e
not necessary to close this interpretation of the concern. Assuming the

e® 30))avoy 4 = wo fev |
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Page 20 of 54 - Add the following paragraph after the last paragraph on this
page:

"In performing thelr SER evaluation of Element Report 231.04¢(B) for SQN,

the NRC palred the subject of prompt reconciliation of design drawings

with as-built conditions. RKhether through FCR's or other change

documents, these issues are treated in greater detall in Subcategory

Report 206.00 and are not directly part of the Concern IN-86-305-022. No -
further review was therefore conducted."” i

Page 21 of S4 - Add the following paragraph as the first paragraph to
Section 3.5.1, “Background":

"TVA's Initial commltments on the general subject of enhanced fire
protection were made 1n early 1977 (Ref. 175) and later revised (Ref.
176). The later revision more specifically addressed the Dlesel
Generators and Battery Room Ventiladtion Systems but does not mention
hydrogen generation or overall design adequacy in detaill.

"Irrespective of the full history of the subject, "
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 restrlctlons "

Appendix B, Page 2 of 23 - Add the following sentence to the end of SQN
finding "a":

“No flow-1imiting welded connections were found to exist in the SQN FPS."
Appendix B, Page 3 of 23 - Revise WBN issue "a" to read as follows:

“a. Change in pipe size and welding of smaller diameter pipes to larger
diameter pipes couid cause flow restrictions."”

Appendix B, Page 3 of 23 - Add the following paragraph to the end of WBN
finding "a":

"Based on review of drawing details for WBN and results of ‘surveys
conducted at SQN, a sister station to WBN, as well as BLN there is a
strong presumption that no welded connections of the type that could
restrict flow exist in the WBN 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
dlameter pipes could cause flow restrictions.'

Qe 30))e-®gq $ - wo fev !
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Appendix B, Page 4 of 23 - Add the fonlowlng sentence to the end of BFN
finding “a"

“Based on the BFN drawing review and succeS$fuI surveys at other TVA
units, there is a strong presumption that welded connegtions which could
restrict FPS flow were not not used at BFN."
Appendix B, Page 4 of 23 - Revise BLN‘Isﬁue "a" to read as Fol1ow$' l ‘

“a. Change in pipe size and welding oF smalle: dlameter pipes to larger
diameter pipes could cause Flow restrictions."” ‘

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

"No flow=1imiting welded connections were found to exist in the BLN FPS."
Page C-12 of 12 - Add the following references: :
172. TVA General Construction Specificatibn G-29M, R21. Welding Standard o
M.2-10, RS, "Mechanlcal Held‘JolnF DFtﬂll\Branch QOnnec;lqns;u R
Detall BC-2 (07/11/85) C - o

173. Bechtel Memo from S. Mable to L. Damon/K. Wiedner, "Fire Protectioh
System Walkdown, SQN Units 1 and 2," (04/06/88) S

174. Bechtel Memo from S. Mable to L. Damon/K. Wiedner, "Fire Protection
System - BLN," (04/11/88) B

175. TVA Letter to NRC, J. E. G\Ileland to R. S. 8oyd "Sequoyah Un\ts 1
& 2 Fire Protection/Prevention Program Reevaluation," (770\28H0730).
(01/24/77)

176. TVA Letter to NRC, J. E. Gilleland to S. A. Var?a. “&esponse to ASB
fire Protection Review Ouestﬁons‘“ (790315H0198) , (DES "790313 036) ,
(03/08/79)

177. WBN Drawings:

47W49D-1 ‘thru 21, "Mechanical Service Hater, Alr & Flre‘ProtectionP
47K491-1 thruy 104, "Mechanical Service Alr, Water and Primary Hater
Makeup* L .
47W492-1 thru 16, “Mechanical Service Air Deminerallzed & Primary
Water and Fire Protection (HPFP)" ' R

178. BFN Drawings:

47H490~! thru 19, "Mechanical Service Water, Alr & F!re Protectlon
47WA%1-1 thru 4%, "Mechanical Service Water, Alr & Fire Protection"

et 3013).sPg $ ~ wo TRev
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179. BLN Drawings:
3CHO 449-RF-01 thru 13, "Mechanical ‘High Pressure Fire Protection”
IRHO 4S0-RF-01 thru 11, "Mechanical High Pressure Fire Protection”

3BWO 471-00-01 thru 74 “Mechanical Service Water, Air and Fire
Protection"

30W0 '598-00-02/10, "Mechanical Exposed Piping"
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Page ES-1 of 2

EXECUTIVE SUMMARY

This subcategory report summarizes and evaluates the results of 16 Employee
Concerns Special Program (ECSP) element evaluations prepared under Engineering
Subcateqory 23100, Fire Protection Design. Fire protection design has long
‘been recognized as an industry-wide probliem, .not something specific to TVA.
The lona evolutionary process of developing existing criteria, and the
vaqueness of initial NRC quidance, have resulted in many changes in and
modifications to all U.S. nuclear power plants. ‘'Many of these changes are
tied to the licensing time frame of the particular plant in question. As
such, issues presented by this subject matter do not provide 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 sucheas fire
protection.

The element evaluations encompass the review of 41 fire protection design
jssues related to TVA's four nuclear power plants: Sequoyah, Watts Bar,
Browns Ferry, and Bellefonte. The issues were derived from the 11 employee
concerns that cited presumed deficiencies or inadequacies in the fire
protection systems such as:

0 Improper pipe size and confiquration

0 improper use of water spray

0 ‘Ohstructions to water spray

0 Lack of fire dampers

0 Inadequate battery room ventilation

0 Incorrect application of quality assurance requirements

Of the 41 issues evaluated, 21 were found to require no corrective action.

For eight issues, TVA had initiated corrective actions before the start of the
ECSP. Seven findings require new corrective action. In addition, five
peripheral findinas were uncovered, which also require corrective action. A
total of 11 different corractive actions were identified to remedy the 20
issues with neaative findings.

The most probable antecedent conditions leading to the 11 corrective actions
have been identified. Six of these are the consequence of the initial
vaqueness and evolving nature of NRC quidelines 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 failure to produce as-built documents in a timely manner.
Three of the 11 corrective actions were judged Lo be significant. They
involve actual or potential changes in hardware. They are:

2666D-R19  (11/09/87)
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o) Complete program to upQradP fire protect1on systema to conform to |
NFPA 13 and NRC gu1de]1nps

0 Complete sprinkler obstructlon review program

0 Investigate possible incorrect 1nval1dat1on of nonconform1ng
condition reports (NCRs) Lo

A11 three of these 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 Ferry, or Bellefonte: nuclear power plants. This:

finding of present conditions does not imply that ‘at one time these systems

may have presented -a significant technical problem. The evolving nature of

fire protection requirements, the different licensing time frames for each

plant .during this evolutionary process, and thel limited evaluative scope of

the emp]oyee concerns program prec]ude an ‘assessment of TVA's. complidnce at

any given time in the past. ‘ o

The most reasonably derivative causes identified herein are being compa%ed
with other evaluation resuits and re@xam1ned from 2 WIdPr perspect1ve in the .
Enaineering category evaluation. ool .

2666D-R19  (11/09/87) o
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Preface

This subcategory report is one of a series of reports prepared for the
Employee Concorns 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 February 1, 1986. Concerns filed after that
date are handled by the ongoing ONP Employee Concerns Program (ECP).

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

Elament reports, the lowest reporting level, will be published only for
those concerns directly affecting the rastart 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 ECIG during the
evaluation process as having beun raised in one or more concerns. For
efficient handling, what appeared to be similar concerns were grouped into
elements early in the program, but issue definitions emerged from the
evaluation process itself. Consequently, some elements did include only
one issue, bul often the ECIG ovaluation found more than one issue per
element.

Subcategory reporls summarize the ovaluation of a number of elements.
However, the subcategory report does more than collect element level
ovaluations. Tha subcatogory level overviow of clement findings leads to
an integration of information that cannot take place at the element level.
This integralion of information rovoals the oxtent to which problems
overlap more than one eloment and will therefore require corrective action
for underlying causes not fully apparent at the element level.

To make the subcategory reports oasier to understand, three items have becen
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 thal includes the concern numbers; identifies other
subcategories that share a concern; designates nugiear safety-related,
_safety significant, or non-safety related concerns; designates generic
applicability; and briefly states ecach concern.

Either the Subcategory Summary Table or another attachment or a combination
of the two will cenahle the reader to find Lhe report section or sectijons in
which the issue raised by the concern is evaluated.
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The subcategories are themselves summarized in a series of eight category
reports. Each.category report reviews thel mdjor findings and colléctive
significance of the subcategory reports' in one of the following areas:

* menagement and personnel tel@tionsw I
* industrial safety

* coustruction o
* mater}ai control

* operations

®° quality assurance/quality control
* welding
* engineering

A separate«feport on omployoe concerns dealing with specific contentions of
intimidation, harassmant, and wrongdoxny wn]l be re]oased by the TVA Office
of the Inqpentor General.

Just as the subcategory repo:t# xnlobLaLe ithe information ro]]ncted at the
element level the category reports integrate Lhe information assembled in
all the subcatogory reports within the catogdry, addressing particularly
the underlying causes of ‘those problems| bhat Irun utross imore thun one
subcategory. S

A final report will intograto and ass ess the ‘information collected by all
of the lower level reports p:epared for the hLSP including the Inspector
General's report. ‘ oo I

For more detail on ‘the methods by whlch ECTG employece concerns were
evaluated and reported, consult the Tennessce Valley Authorxty Fmployee
Concerns Task Group Program Manual. The Manual spells out the program's
objectives, scope, organization, and 'responsibilities. ‘It also upecifics
the proceduros that were followad: in the 1nvoetigatxon. report:n;. and
closeout of the issues raised by employte woncerns. ' |
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. ECSP GI.OSSARY OF REPORT TERMS*

classification of evaluated issues the evaluation of an issuc 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.c., not a condition requiring corrective action)

Class C: 1Issue is factual and identifies a problem, but corrective action
for the problem was initiated before the evaluation of the issue
was undertaken

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

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

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

concern (sce "employee concern”)

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

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

element or element report an optional level of ECSP report, below the

subcategory level, that deals with one or more issues.

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

s
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ggaluator(s) the individual(s) aast&nod Lhe reSpdnsibxley to. assess a 'specific
grouping of cmployee concrrns. j b

findings includes both statements of fact and the judgments made about those
facts during the evaluation proceqs, negative findings requxr@ correct:ve
action.

issue a potential problem, as interpreted by the hClG durxng the evaluatxbn‘ |
process, raised in one or more concerns: |

K-form (scc "employce concern")
requirement a standard of. performance, behavior, or quallty on whnrh an 11
evaluation judgment or decision may ‘be based. & = S

root cause the underlying reason for a‘problem;
*Terms essential to the program but whxch roquxre dotailed defxnxtion have!been |

defined in the ECTG Procedure Manual (e.g., /generiic, specific, nuclear Lo
safety-related, unreviewed safety- sxgnxf:cant question). .




TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 23100
FRQNT MATTER REV: 2

PAGE v OF viii

AT
AISC
ALARA
ANS
ANSI
ASME
ASTH

/AWS:

"‘CAR

CATD

CCIS

CEG-H

‘CFR

Acronynms

Administrative Instruction

-

American Tnstitute of Steel Construction

As Low As Reasonably Achievable
American Nuclear Society

American National Standards Tnstitute

American Society of Mechanical Engineers

American Society for Testing and Materials

American Welding Society

Browns Ferry Nuclear Plant
Bellefonte Nuclear Plant

Condition Adverse to Quality
Corrective Action Report

Corrective Action Tracking Document
Corporate Commitment Tracking System
Category E;aluation Group Head

Code of Federal Regulations
Concerned Individual

Certified Material Test Report
Certificate of Conformance/Compliance
Design Change Regquest

"

Division of Nuclear Construction (sce

also NU CON)

etfa e %
.
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DNE Division of Nuclear Engincering

DNQA Division of Nuclear Qua]ity Assurance

DNT Division of Nuclear Tcaiﬁing o .
DOE Department of Energy ‘

DPO Division Personnel Officer

DR Discrepancy Report or Deviation Report

ECN Engineering Change Noticé ‘ '
ECP Employee Concerns Prograﬁ

ECP-SR Employce Concerns Prograﬁ-Site‘Representative

ECSP Employee -Concerns Special Program

ECTG “ Employee Concerns Task Group

EEOC Equal Employment. Opportqﬁity Commission

£Q Environmental Qunlificq;ion

EMRT Emergency Medical R@spunﬁe Team

EN DES Engineering Design

ERT Employce Responsa Toam or Emergency Response Team o P *
FCR Field Change Request ‘ -

FSAR Final Safety Analysis Reﬁort ;
FY Fiscal Year 3 3 : ’
GET General Employece Training :
HCI Hazard. Control Instructiﬁn .
HVAC Heating, Ventilating, Aiﬁ Conditiouing '
II Installation InerucLion} :
INPO Institute of Nuclear Powér Operations .

IRN Inspection Rejection Notice




L/R
M&AT
MI
HSPR
MT

NCR
NDE
NPP
NPS
NQAH
NRC
NSB
NSRS
NU CON
NUHARC
OSHA
ONP
oweP
PHR

PT

QA

QAP
QC
QCI

TVA EMPLOYEE CONCERNS REPORT NUMBER: 23100
SPECIAL PROGRAM
FRONT MATTER REV: 2

PAGE vii OF viii

Labor Relations Staff

Modifications and Additions Instruction

Maintenance Instruction

Merit Systems Protection Board.

Magnetic Particle Testing

Nonconforming Condition Report

Nondestructive Examination

Nuclear Performance Plan

Non-plant Specific or Nuclear Procedures System
Nuclear Quality Assurance Manual

Nuclear Regulalory Commission

Nuclear Services Branch

Nuclear Safety Review Staff

Division of Nuclear Construction (obsolete abbrfeviation, see DNC)
Nuclear Utility Management and Resources Committee
Occupational Safely and Qealth Administration (or Act)
Office of Nuclear Power
Office of Workers Compensation Program
Personal History Record
Liquid Penetrant Testing
Quality Assurance

Quality Assurance Procedures

Quality Control

Quality Control Instruction
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Qcp Quality Control Procedure

QTC Quality Technology Compaﬁy .
RIF Reduction in Force 3 o 3 3 ) .
RT Radiographic Testing
SQN Sequoyah Nuclear Plant
SI Surveillance Instruction}
sop Stand&rd-Operating Procedure ‘ B
SRP Senior Review Panel 3 3 :,
SWEC Stone and Webster Engineérini Corporation
' TAS Technical Assistance Staff
T&l. Trades and Labor ‘
TVA Tennessee Vallay Authori(y
TVTLC Tennessece Valley Trades éhd L.abor Council
uT Ultrasonic Testing
v Visual Testing
WBECSP Watts Bar Employce Conceﬁn Special Program
WBN Watts DBar Nuclear Plant ‘
WR Work Request or Work Rulés

wp Workplaus
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1. INTRODUCTION
This subcategory report summarizes and evaluates the results of the ECSP
alement evaluations prepared under Engineering Subcategory 23100, Fire
Protection Design. The elements evaluate presumed deficiencies and
inadequacies in the fire protection systems, such as:

0 Improper piping size and confiquration

o} Use of water spray on electrical panels

o} Obstruction to sprinkler head water spray patterns

0 Lack of fire dampers

0 Inadequate provisions to prevent hydrogen accumulation in battery
rooms
o} Improper application of quality assurance requirements

Employee concerns provide the basis for the element evaluations. These
concerns are listed by element number in Attachment A. The plant site where

the concern was originally identified is also listed.
The evaluations are summarized in the balance of Lhis reporl as tollows:

0 Section 2 -- summarizes, by olement, the issues stated or implied in
the employee concerns and addresses Lhe determination of generic
applicability

0 Saction 3 -- outlines the process followed for the element and
subcateqory evaluations and cites documents reviewed

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

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

) Section 6 -- identifies causes of the neqative findings

0 cection 7 -- assesses Lhe siqnificance of the negative findings

26660-R19  (11/09/87)
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o) Attachment A -- llsts, by e]ement¢ each employee concern evaluated
in the subcategory. The concern's number is given along with ' | |
notation of any other element or cateqory with which the concern is | |
shared, the. p]dnr sites to which it could he app]mcable are notéd, | |
the concern is quoted as received by TVA, ‘and is characterized as

- safety related, not safety related, or safety °ignificantj Lo

0 Attachment B -- contains a summary of the ‘element- level S T

y evaluations. Each issue is listed, by lelement number and plant) b
opposite its corresponding f1nd1nqs and corréctive actions. The
reader may trace a concern from Attachment A‘to an issue in e
Attachment B by using the element number and: app11cahle plant. The - .
reader may relate a corrective action description in Attachment!8 to ' !
causes and significance in Table 3 by using the CATD number which | | |
appears in Attachment B in parenthesps at the end of the corrective '
action description.

The term "Peripheral finding" in the issue column refer to a

finding that occurred during the course of evaluating a concern but
did not stem directly from a employee concern. These are classified.:
as "E" in Tables 1 and 2 of this reporti Lo o

0 Attachment C -- lists the referencesicited in the ‘text
Related fire protection issues are found in 'subcateqory reports: 17100

Mechanical; 24500, Incorporation of Requlromenls, fnmmurmpnts. and !xpnrloncp
in Design; and 3ﬂ600 Fire Protection.:

7. SIMVARY OF ISSUES/GENERIC APPLICABILITY

The 11 emplovee concerns listed in Attaclhment A for each of the six elements

and four plants have been examined, and the potential problems raised by tner
c¢oncerns have been identified as 41 <soparate issues.! The'issués,. presented in
Attachment 8, were reviewed in 16 element evaluations. ' Some: concerns raised! ‘ !
multiple issues. In others, the issue was applicable to other plants, and was ||
treated as a separate issue because any corrective action was 1n1t1aLed by a: -
different orqanization. P
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7.1 Generic Aoplicability

The qeneric anplicability of the six elements to each of the four plants is
summarized below:

Applicable To:

Element SON WBN BFN BLN

231.1 Undersized Distribution Yes Yes Yes Yes
Headers

231.2 Electrical Panels Not No Yes No Mo
Protected from Sprinklers

231.3 Sprinkler Head Spray No Yes No No
Pattern Interference

221.4  Lack .of Fire Dampers in Yes Yes No No
Additional Diesel Generator
Building

231.5 Adequacy of Battery Room Yes Yes Yes Yes
Ventilation System Desiqn

231.6 Fire Protection QA Yes Yes Yes VYes
Designation

Elaments 231.1, 231.5, and 231.6 were identified as beina applicable to all
four plants, and the concerns were evaluated accordingly.

Element ?31.2 was determined to be applicable only to WBN because the concern
identified specific WBN electrical panels that were not protected from
sorinklars. The element was not made applicable to the other plants because
the WBN concerns did not result in any corrective actions or findings of
unacceptable desians.

Flement 231.3 was also applicable only to VBN hecause of a reference to
snecific WRN sprinkler head locations. The element was not made applicable to
the other three plants because it was found that the concern had already been
addressed at WBN by an existing inspection program (Ref. 58) requiréd by
Technical Specification 4.7.11.2.C.3. 1t was assumed that similar technical
specifications existed for the other plants. A TVA letter to NRC (Ref. 58)
alsn identified that the sprinklier deficiency problems were "addressed by TVA
and the NRC at Browns Ferry and Sequoyah Nuclear Plants during the plant
licensing process.” The letter also identified that "a program has been
implemented at Bellefonte Nuclear Plant to address sprinkler deficiencies.”

Element 231.4 was applicable 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 Summary of Issues

The 41 issues evaluated under this subcateqory, organized by element, are.
summarized helow: ‘ s

s} 231.1, Undersized Distribution Headers - Welding small pipes tol | |
Targe pipes could result in flow restrictions. [Review of such | | | |
piping by an independent authority is recommended (all plants).: At | |
Sequoyah and Watts Bar, high pressure fire protection system piping
sizing and confiquration are not in accordance with National Fire
Protection Association (NFPA) requiroments.. | A

0 231.2, Electrical Panels Not Protected from Sprinkiers - 6900-volt: | |
shutdown boards at Watts Bar are not protected from fire protection BN
water spray and will fail if the water spray system is actuated. | 1 |
(Note that one concern identified the 6900-volt switchgear for ther | | +
reactor coolant pumps [RCPs]. .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.): . . . 1 1 1 |

0 231.3, Sorinkler Heads Spray Pattern Interference - There are =
obstructions at watts Bar which will compromise the effectiveness of
the fire protection system water spray.. & b

0 231.4, Lack of Fire Dampers in Additional Diesel Generator. Building
~ There are no fire dampers in the Additional Diesel Generator + 0
Building between the enaine room-and; Lhe Lan: room at Sequoysh and
Watts Bar; this situation could permit ithe spread of tire.

° 231.5, Adequacy of Battery Room Ventilation System Design = The
+ desian of the battery roon heating and ventilating systom 'is
inadecuate. ‘ydroaen could accunulate, -specially if battery room
fans failad. EZlectric h2aters could ignite Lhis hydrogen.

) 231.6, Fire Protection YA Designation - Requirements: for limited QA
{quality assurance) for fire protection systems were contradicted by
engineering drawings. At 8ellefonle, such requirements: were
improperly appliad. [ A A L

The first three clements for which Lhe issues are summarized above (elements
231.1, 231.2, and 231.3) deal with presuned design deficiencies in the main
power plant (Reactor Building, Auxiliary Building, and Control: Building).
Element 231.4 deals with similar prosumed deficiencies in the Additional
Diesel Generator Buildings. Element 231.5 rellates to the battery rooms in
both the main power plant and the Diesel Generator Buildings. ‘Finally,
.element 231.6 deals with QA requirements. ]
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Of the 41 issues identified, 38 were valid - that is, factual. Twenty of the
38 required corrective action. Of these 20, TVA had identified eight and
initiated corrective actions before the start of the ECSP, and five were
peripheral findings identified during the ECSP. Eighteen of the 38 issues
that were valid required no corrective action; the existing conditions are
acceotable. 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 8ar concern
at-Browns Ferry and Bellefonte. The third was the result of the concerned
jndividual'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. ‘

3.  EVALUATION PROCESS

This subcateaory report is based on the information 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 general consisted of the following steps:

Element Evaluation

a. Defined issues for each element from the employee concerns, and
reviewed the working and ‘expurqated files relating to each employee
concern,

h. Reviewed current requlatory requirements and TVA criteria documents
related to the issues to develop an understanding of the design
basis.

c. ‘Paviawed applicable design documents and conducted facility
walkdowns, as appropriate, to develop design understanding and to
verify implementation status.

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

a. Raviawed any other documents applicable to the issues and determined
to be needed for the evaluation such as correspondence, element
evaluations for other plants, procedures, test reports,
nonconforming condition reports (NCRs), engineering change notices
(ECNs), and evaluation reports.

Subcateqory Evaluation L

£. Using the results from steps a through e above, evaluated the issues
for each element and documented the findings. )
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g. Tabulated issues, findings, and corrective actions from the element
evaluations in a plant-by-plant arrangement (see Attachment B).

h. Prepared Tables 1, 2, and 3 to permit comparison and identification of
common and unigue issues, f1nd1ngs; and\correct1ve act1ons among the
four plants. ‘ I

i. Classified the findings and rnrroctlvv actions from the element
evaluations using the ECSP definitions. .,

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

k. Provided additional |udgment or information that may not be epparent at -
the element level.

The evaluation process for each element and issue, including specific references ;| |
to relevant documents (see Appendix C), is detailed in the following sections. | |

3.1 Undersized Distribution. Headers - E]ement ?3!.‘

Concern BNP-QCP-10.35-8-16 was raisad about BLN but also relates to the Fire
Protection Suppression System (FPSS) flow capacity in small diameter piping .
take-offs from larger diameter headers for all four plants. Assuming the header
(i.e., the "larger diameter pipes" referred to in the concern) 15 adequately
sized, it presents essentially an infinite capncnty Lo the branch (i.e., the
"smaller diameter pipes") lines. Whether or not the branch lines have adequate
capacity depends upon the number and size of sprinklers each branch line nust
serve. The Mational Fire Protection Association {(NFPA) Code establishes pipe ‘
size/service desian parameters Lo ensure that these conditions: are nmet., This | |
concern, therefore, bhecomes one of rnmpl1ancﬂ with WFPA code pipe; S\Zlnq
reauirements.,

The sizina of sprinkler system distribution boaders jinaccordance with NFRA code J
requirements may be accomplished by one of -two methods: "Pipe Schedules idlethod"
(NFPA 13. Section 3-4, Ref. 19 ) or the "Hydraulic Calculation Method" (NFPA, |
Chapter 7). The Pipe Schedule Method allows for conservative sizing on the basis:

of restrxctxve-tah]es, limitations on orifice size (1/2-inch only), and sprinkler.
quantity to pipe size ratios. The inherent:conservatism of the Pipe Schedule | |
Yethod allows for acceptable sizing in the absence of documented ra!culatmoms.‘ Lo
Both SON and “BN initially used the pIpe schedule method. Lo I

.=

Yith the advent of 10 CFR 50.48 (Ref.,14) and Appendix R (Ref. 16), TVA found it
necessary to retrofit certain portions of the SON and WBN FPSS protecting safety-
related equipment to meet new separations criteria requirements. ' In the process
of making these modifications, TVA employed: the more accurate hydraulic¢ calcula-
tion method to verify the previously used pipe schedule method. Therefore, in the
process of making chanqe to the FPSS for separations purposes on each plant, TYA
also brought the pipe sizing and its methodp]qqy\1nto conformance. This. process, !

l' '
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which coincidentally also resolved the concern, was documented with the NRC
and reviewed by an independent insurance company or reliable authority as
indicated bhelow.

3. 1.1 SON ‘Evaluation

The SON Fire Protection System was initially designed in 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 SQN 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

" to the requirements of NFPA Standard No. 13, ‘'Standard for Installation
of Sprinkler Systems,' and 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
Program 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 fire protection features have heen
completed for Unit 1 and will be complaeted for Unit 2 prior to Unit 2
fuel load."

In addition to the NRC evaluation, SQH has been inspected by specially trained
personnel working for the insurance underwriters, American Nuclear Insurance
of Farmington, Connecticut (Refs. 11 and 12). This independent review, called
a "Candidate Inspection,” includes a phvsical walkdown of the unit. A finding
0f aeneral .comoliance with HFPA requirements is a prerequisite to obtaining
oraperty insurance. SQON was issued Policy Mumber 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
aqeneral compiiance and with adjustments/improvements made by TVA in any -areas
suqggested. In an October 8, 1986, telephone conference with V. Dudley, TVA
Nuclear Insurance Program Manager, the evaluator established that the
insurance has never heen cancelled and is in effect at this time.

In rosponse to 10 CFR '50.48 and Appendix R, a retrofit effort, initiated by
SON-NCR-N-2133 (Ref. 1), necessitated a series of walkdowns on a phased basis
as described in H, L. Abercrombie‘'s memo of December 7, 1984 (Ref. 3). The
first phase included .compliance with NFPA-13 criteria where fire suppression
capability was required to meet -Appendix R separation requirements, while Lhe
second phase continued the effort to the remaining plant areas containing
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safety-related equipment. These rema1n1nq hreéas 'either do not conta1n
Apoendix R required equipment or Appendix R requirements were met by fire
barriers without dependence upon suppress1on systems. ! 1 1

On December 19, 1984, TVA issued Special RepoHL 84-08 (Ref. 4) to the NRC

advising that portions of the FPSS ". . . do not comp]y with the literal

reauirements of NFPA Standard 13, as “comnitted to ih the Fire Protection

Program submitted and the SER Supplement I." Following this report, ECN L6319

(Ref. 6) was issued in January 1985 to continue the compliance efforts. In

‘his memo of February 14, 1985 (Ref. 7), J. P. M]neyard‘expanded and clar1f1ed

these efforts to 1nc1ude the following activities: |

TVA EMPLOYEE CONCERNS REPORT NUMBER: 23100 ' | S
@
|

"(1) The ‘As Constructed® locatlon of the modified or added heads will be
located on drawings which curr@ntly show Lhe 'As Des1qned' lodation
of sprinkler heads.

(2) ‘'As Constructed' locations of sprinkler piping which is added or
relocated will be included in ralrulation‘parkaqeﬂ as sketches.

(3) Calculations will be performed to! provide'a design basis’ for the
sprinkler heads being moved significantly, or added.

(4) Modifications to sprinkler p1p1nq |nche$ and ‘larger will be shown

~ on design drawings."” ‘.
This memo was explicit in that only thp "modifind/added heads" would have '
their adequacy confirmed by hydraulic calculations dnd recomnended that the
scooe of DCR 2133 be expanded to: ‘

1) Perform hvdraulic cnlcmlarxons to rontlrm 1ho HPFPS ndonuucy using
"as constructed" drawinas and to ¢ - o

2)  Provide Duality Assurance Iovvl documentation of such aduquacy. *

J. P. Vineyard followed this up with a nomo\nn\ﬂdkrﬂ 28, 1985, to' H. 2. Rankin f
(Ref. 8) in which he advised that, as a result of addrt]onal walkdowns and

calculation work, ". . . the present piping cannot prov1de ‘the required ‘

flow/pressure demands." This memo confirmed the need to perfonn the hydréulﬁc‘ |
calculations. ‘

Revision 1 of SQN Special Report 84- 08 toithe HRC (Ref. 9) was fIled shortly

thereafter (May 17, 1985). This revised Special Report also ". . . determined |
that there were potentlal hydraulic deficiencies associated with the sprinkler ‘
system" and concluded with the commitment that!".' . !, roving fire watches will |
continue until the sprinkler systems are modified to correct hydraulic e
deficiencies or until TVA can justify that deficiencies do not ex1st under b P
current system configuration and level of cdrrosion build up.,* ' Y
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Phase 1 of the SON separations/fire protection compliance program is
complete. In the attachment to its August 12, 1986, 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 December 19, 1984 and
May 17, 1985, identified a number of modifications required to bring ‘the
auxiliary building automatic sprinklier 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' and 759' have 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.
ATl sprinkler system piping has been installed-to meet TVA Class G piping
support requirements for pressure retention following a seismic event.
The inspector conducted a plant tour to review the new system
installation and. modifications. These modifications appear to bring the
. systems into compliance with NFPA-13 and the NRC quidelines. Therefore,
‘ this item is closed."

Phase ? continues the NFPA-13 compliance activity into the remaining plant
areas containing safety-related and other equipment is in progress. The plant
restart effort has priority over the continuation of the program into
remaining fire protection system areas. Internal TVA documentation indicates
a concerted effort to close this issue out entirely. The NRC is also
monitoring progress in the Phase 2 orogram. ’

Wwatts 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
aeneric issues of the NFPA code compliance. Two investigative reports

(Refs. 21 and 22) relating to the WBN concerns found that the issues were not
valid for several reasons specifically relating to WBN. These reasons were
hased on the "Hydraulic Method" pipe sizing used on WBN and would therefore
anply to the aeneric NFPA sizing concern for SQN, since SQN also originally
used the "Pipe Schedule" methods and then backfitted to the hydraulic method.

3.1.2 WBN Evaluation

The WBN hiah pressure fire protection system HPFPS was initially designed to
comply with the requirements of the NRC Branch Technical Position (BTP)
APCSR 9.5-1 and sized using the NFPA-13 "Pipe Schedule Method" based on
ordinary hazard occupancies. The NRC evaluated the WBN 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
quidelines and is acceptable; and -(2) the water suppression system, which
includes sprinkler systems designed to the requirements of NFPA-13, ineets the |
applicable guidelines for pipe sizing and is acceptabie. The NRC did 1dent1fy\
ohstructions to providing proper sprinkler system coverage, which TVA agreed
to resoive. However, this condition is not dircctly relevant to th cmp loyee
concerns regarding the adequacy of pipe sizes.

In addition to NRC reviews and 1nspect1ons (Refs. 29 and 30), WBN has also |
been periodically inspected by certified fire protection experts employed by
M&M Protection Consultants (Refs. 23, 24, and 25). These inspections are in
preparation for obtaining fire insurance which will, in turn, be preceded by
additional inspections by the insurance underwriting company. Fire insurance
will be in effect at fuel load. The inspections by fire protection <« 1 | |
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 WBN HPFPS.
protecting safety-related equipment to meet the new requirements of 10 CFR 50,
Appendix R. These modifications were implemented through ECN 5216 (Ref. 126)
and ECN 3867 (Ref. 27). To support the ECN design changes, the HPFPS pipe
sizes were based on the criteria contained in the "Hydraulic Calculation
Method" of NFPA-13, and superseded the original "Pipe Schedule Method.” This
was verified by tho NSRS reports (Refs. 21 and 22). System tests were | |
required to verify that the flow rates and pressures vere in conformance with
anblicahle requirements. tNo confirmation of such ftests was attempted by the
ECTG team. ‘ N

" Employee Concerns IN-85-010-004, [N-35-534-001, and [N-85-534-002 cite
spec1f1c cases of sprinkler system sizing unigue to WBN,, as well as the. wore
aeneric issues of the NFPA code compliance. Two investigative reports (Refs.
21 and 22) concluded that Employse Concerns IN-i5-334-001 and -002 viere not |
valid, because either the exampla cited wxas not found or the use of the '
"hydraulmc calculation method" justified conditions that would not meet the
requirements of the “"pipe schedule method." Employee Concern IN-85-010-004
also appears to address conditions that would not satisfy the "pipe schedule
method" requirements, but would be justified by the use of the "hydraulic
calculation method" criteria. Oepending: upon the actual: ImplementaLIOn, the
NSRS conclusions appeared to be valid to the ECTG evaluators. ‘

3.1.3 BFN Evaluation

Previous evaluations of similar concerns. at WBN and SQN were reviewed beflore
assessment at BFN. The approach to addressing the concern on BFN devzates in
two ways from that employed at WBN and SQN. First, only one of the. four '
concerns addressed by the SQON report applies to BFN: and it is not a question
of system design criteria. Rather, it is simply an indication of a need ffor a:
confirmatory evaluation by an independent authority. It would, the:efore, |
appear unnecessary to document the evolution of the present f1re ‘protection:
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system desiqn as was done for SON. Second, the commitments made in the Browns
Ferry Huclear Performance  Plan (BFNPP) which specifically relate to FPS
installation adequacy are not evident in the SQN Nuclear Performance Plan.

The BFNPP was transmitted to the NRC on Auqust 28, 1986 (Ref. 34). The
purnose of this document is clearly stated in the introductory paragraph as
follows:

"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 8FN. This report
not only responds to NRC's specific request for information under

10 CFR 50,54(f) on TVA's specific activities but also presents an
integrated 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 of
RFN." -

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

follows:

0 Commitment 81: "A detailed review of all fire protection
surveillance instructions to ensure they are technically accurate
and verify compliance with Technical Specifications is ongoing and
will be completed prior to restart of any unit,"

0 Commitment 82: "Al1l four of the evaluation reports which identify
deviations from NFPA codes for fire protection equipment and systems
will be completed prior to restart. The plan for implementation or
justification: for exceptions will be completed prior to restart of
unit 2."

0 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 beinqg implemented by BFN site personnel (Ref. 39). The BFN
Tachnical Specifications (Ref. 31) express the limiting condition for
operation (paragraph 3.11.9) and require the FPS to be capable of supplying
the hydraulic loads indicated in Table 3.11.A. The surveillance requirement
for 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\thgipr FPS by a qualified
engineering consulting firm. The study is being docuinented in several
reports, four of which apply to nuclear safety-related systems or areas. One
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report is related to all preaction sprlnkler systems. The other three reports
relate to the carhon dioxide, detection/alarm, and fire pumps. Exceptions to
Mational Fire Protection Associalion (NFPA) sLandards are being ideatilied and.

determinations made as to corrective actions necessary to enhance - | | I

effectiveness and reliability of the fire protection systems. The study is.
being implemented hy a qualified fire protection engineering consultant firm,
Professional Loss Consultants$ 0ak Ridge, Tennessee, under contract TV-67414 A
(Ref. 40). As indicated in the commitment, the program will 1mplem9nt I
modifications, or justify exceptions, to NFPA codes. before unit 4 1s restarted
{unit 2 is scheduled to be the first of three to restart).

An additional FPS evaluation-study is: expressed in Commitment 83. This
program is termed a “"broader" effort which is intended to- review the
evaluation described in Commitment 82 (by 10 percent samp]e ver1f1cat1on) ‘
The evaluation will also be extended to include a review of the FPS in | |
nonsafety-related areas (Ref. 39). L

3.1.4 BLN Evaluation

As with BFN, the only concern re]evant to BLN relates to the need for a
conf1rmatory evaluation by an independent authdérity. To confirm. thus, the BLNI
design and review process was evaluated.

Excessive flow restrictions due to changes in pipe size can be prevented by
satisfying the NFPA design requirements. The BLN FSAR, Section 9.5.1

(Ref. 41), states that the fire protection sprinkler systems are designed in
conformance with applicable requirements of NFPA 13, o

System tests serve-as a final check for unacceptable flow rpstr1ct1ons uhlcn
may have resulted from the design and construction process. The
oreoperat1ona1 test program ensures that systems important to safety perform
in accordance with their desiqn criteria. Saction 14.2.1 of the BLI FSAR
(Ref. 42) provides the comnitment Lo perform a preoperational test of Lhe fire
orotection system. The test objective includes . I . verification of: P
specified pressure and flow to designated suppression systems and hose ' 1 |
stations.” TVA Division of Engineering Design is committed to review the |
preoperational test instructions and approve the test results. C

The BLN fire protection systems will ho reviewed. during the rout1ne NRL T
licensing process required hefore an .operating license is issued. Lonfonmance\
to NRC Branch Technical Position 9.5-1 will be P'tdb]lshod A auclear: | |
insurance company review will be conducted independently. and for ‘a different
purpose before an operating plant insurance policy is igranted.. (Ret. 171)

3.2 Electrical Panels Not‘PPoterted From Sprinklers = Elvmhnt‘Z?l.«

The concerns in this element relate to protecting the. 6900 V shutdown boards
from the water sprays of the fire protect1on system. C
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The evaluation team reviewed the concerns from fire protection, seismic
qualification, 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, Orawings 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 rooms A and B, respectively).
NSRS Report 1-85-116-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 boards 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 1-85-116-WBN states "the area fire protection system in question
fis] of the preaction, air supervised, single head activation (fusible link)
tvpe." The flow diagrams (Refs. 45 and 46) and piping. drawings (Refs. 46 and
47) confirm this. Normally, preaction fire protection system piping is not
charaed with water downstream of the preaction valve. The dry piping is
pressurized with air to ensure the absence of leaks. Should a leak develop, a
supervising 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:

) Automatically by a signal from two ionization-type smoke detectors
o Manually by releasing the preaction valve hydraulic pilot pressure

Opening the preaction valve will supply water up to the sprinkler heads. The
individual heads are temperature-activated and will open only if sufficient
neat is oresent directly below the sprinkler head to melt the fusible link.
NSRS 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 hoard 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 p1o1ng drawings (Refs. 46 and 47) show that the fire protection system
piping in the 6900 V shutdown board rooms is classified as TVA Class. G. Th1<
p1p1nq conforms to ANSI B831.1 and is designed for seismic loading (Ref. 49).
This is confirmed by NSRS Report 1-85-116-WBN, which notes that "the f1re
protection spray system piping [is] sewsm1ca11y qualified."

The sprinkler heads themselves are also seismically qualified. A‘TVA
memorandum (Ref. 50) states that: "the sprinklers were allowed no leakage

following 120 hours of

memorandum stipulates this acceleration exceeds the seismic loading postu]ated

for WBN and, therefore,

qualified for the intended service." .
3.2.3 Failure Analysis

NRC Branch Technical Position (BTP) CMEB 9.5-1 (Ref. 51) gives a qualified :

endorsement of the use
electrical fires.

“"Experience with major electrical cable fires shows that water will | | | |
promptly extinguish such fires. Since prompt extinguishing of the firel 1 1
is vital to reactor safety, fire and water damaqe to safety systems is ‘
reduced by the more efficient application of water from fixed systems
spraying directly on the fire rather than :by: manual appllcation of fire

hoses.

5 g, steady-state vibration at 35 Hertz." The

, "the sprinkler heads can be considered se15m|ca11y Lo

of fixed water suppression systems for extinguishing

This is not to say that fixed water systems should be instalied‘

everywhere. Equipment that may be damaged by water should be sh1elddd dr .
relocated away from the fire hazaxd and the water." | S

BTP CMEB 9.5-1 provides

virtually no other relevant guidance. Sedtibn C.7.e

does not mandate or .orohibit fixed water suppression systems in switrhgeaﬁ

rooms containing safet
systems, Section C.6.

13, 'Standard for the
'Qtandard for Yater Fi
provide no quidance as

y-related equipment. For fixed water extinguishing

c(3) merely refers to “appropriate standards such as NFPA
Installation of Sprinkler Svstems,' and NFPA 15, ‘
xed Systems'" (Refs. 19 and: 53). ' However, these codes !
to when electrical switchboards should be protected

against water spray from sprinkler systems. | The National Electrical Code! | | |

(Ref. 543 Article 384)

requires that only switchboards or panelboards in

normally damp or wet locations or outside of a \bumldlng be enclosed in a

weatherproof enclosure

or cabinet. ‘ I

As described above, the fire suppression system in each 6900 V shdtdbwn board

room is a seismically

closed, sprinkler heads,
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affected room. Each room is served by a separate preaction, fire suppression
system. Water is supplied to each system by either or both of two, normally
closed, preaction valves, which in turn derive their water supply from
separate 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 vaive, 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 JE 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 ieads Spray Pattern Interference - Element 231.3

Employee Concern 1-85-534-004 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 he activated.

TYA recoqnized this problem at least 2 years before EC 1-85-534-004 was
raised. Honconforming Condition Report (NCR) W-110-P (Ref. 57), issued on
February 28, 1983, stated:
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"Sprinkler systems are not installed in accordance with National Fire
Protection Association Standard’ 13 [(NFPA 13)], as required by TVA
commitments to the NRC. (See letter from.J. E. Gilleland to R. S. Boyd,
dated April 18, 1977.) . . . Spacing and clearance.of sprinkler heads,
inspector test pipes, and piping does not comply with NFPA 13."

The corrective actions taken are described in TVA's Final Report to, the NRC on |
NCR W=110-P (Ref. 58): ‘ o

"During the months of April aﬁd'Méy‘1983,‘an‘inspection‘teamjcohsistﬁng
of personnel from TVA's Divisions of Emgineerin§ Design (EN DES),

Construction (CONST), and Nuclear Power (NUC PR

the

(WBN] sprinkler systems . . . Existing discrepancies . . . were

jdentified and corrective actions were determined. These correctivel
actions include the relocation of sprinkler heads and piping, the
addition of heat collectors and baffles, and replacing of damaged |
sprinkler heads. These actions are being: implemented under engineering
change notice (ECN) 3867. T

"Subsequent to the system walk-down, additional sprinkler‘obstryctions

have been created by the installation of pipe and . duct insulation,

conducted a walk-down of

hangers, and missile barriers [walls]. To address these obstructions and |

any
the

.'].

II3.

new obstructions resulting from the continuing construction process,
following. actions are being taken:; | . :

A second walk-down of the sprinkier system was conducted in Uctober
and- November of 1983, by the same;organizations involved in the

first walk-down. A1l new deficiencies iidentified during the second
walk-down are being corrected by Field Change Requests ?FCRs).

A drawing (47A491-18) defining the acceptance criteria for sprinkler

obstructions has heen issued. 'This drawing will be used for field
evaluation of potential 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 deficiencies identified during the evaluations will

be corrected immediately by FCRs.. . |

Notes defining. the criteria for installing heat collectors and
baffles have been added to the fire protection mechanical piping
drawinqs (474490-series, 47W491-series, 47W492-series). These
criteria will be followed when relocating sprinkler heads under ECN
3867 and the FCRs for items 1 and 2." S

ECN 3867 (Ref. 59) was issued on May 25, 1983, to "modify existing plant HPFP
sprinkYer piping [and] head locations to correct for NFPA 13 fire coverage
violations outlined in NCR W-110-P." This ECN was closed January 13, 1984
(Ref. 60). ‘ L
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The applicability of NCR W-110-P to plants other than WBN was not addressed in
the WBN clement evaluation. As indicated in Section 2.1, 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 evaluate
sprinkler deficiencies. :

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:

“During the meeting the following agreements were reached:

"], 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,
implementing any modifications, and conducting follow-up testing if
required.

2. EN DES 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.

"3, At an appropriate time between .fuel loadings for units 1 and 2, EN
) DES and CONST will conduct a walkdown of the unit 2 sprinkler
systems. Any identified sprinkler obstructions will be the
responsibility of EN DES and CONST to disposition. At the
conclusion of this walkdown, a decision will be 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
Technicdl 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
Comnitment Tracking ‘Record.
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3.4 Lack of Fire Dampers in the Additiona] Diesel Generator Buildiﬁg -
tlement 231.4 ‘ —

For both SQN and WBM the diesel generator (DG) designs (Refs. 64, 67, and 75)
are essentially identical from a fire protection point of view. The « | | |
evaluations of the concern resulted in identical findings. S

At both plants, the building housing the DG sets '1 through 4 consists of four

adjacent arrangements of rooms separated by: 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 DG rooms to the air intake
and exhaust rooms. The rooms containing the DG sets and electrical boards 1
through 4 are equipped with CO2 fire fighting systems and require fire
dampers released by COp pressure for maintaining the gas concentration, or
by fusible link, ‘ ‘

The "additional" or fifth DG building is a completely separate structure. It
does .not contain a COz fire protection system.. An aqueous film-forming foam
(AFFF) fire suppression system is provided instead.; The equipment in the air
intake and air exhaust rooms above the fifth DG rioom is an integral part of
the DG 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 hetween the 0G and the fan
room in the fifth DG building is, therefore, not required. A fire in the
fifth DG building would not affect DG systems 1 through 4.

TVA General Design Criteria (GOC) (Ref. 65,1 66, 76, and 77) paragraph 4.6
reauires a fire protection system that prevents fire spreading from peripheral
rooms to the fifth CG room. For WBN, the heatling, ventilating, and air flow
diaqram (Ref. 79) and heating and ventilating (H&V) mechanical drawing

(Ref. 80) show no fire dampers at the floor grating of ‘the air intake and
exhaust rooms.to the fifth DG room. These drawings are, therefore, .
inconsistent with the TVA General Design Criteria. The HVAC design meets this
criterion for rooms on the level of the DG set room, where firé dampers are.
installed at wall penetrations of ducts. However, there are no fire dampers
at the floor gratings of the air intake and exhaust rooms. -

For SQN, an H&V flow diagram (Ref. 70) shows fire dampers at the floor grating
of the air intake and exhaust rooms to the fifth DG room. However, an H&Y
mechanical drawing (Ref. 71) reflects 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 are the latest revision.

——————r
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3.5 Adequacy of Battery Room Ventilation System Design - 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 made
since 1979. It further recommended a hydrogen survey in the battery rooms
while equalizing the battery charges. This survey was subsequently performed
for NBg];n the battery rooms and confirmed the absence of hydrogen pockets
Ref. .

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: '

0 Battery and electrical equipment locations, -and the ventilation
system design

0 Hydrogen generation rates, and monitoring and inspection systems in
use to track potential hydrogren qeneration

n Hydrogen .pocketing and its preventive measures

1t was found that the National Electrical Code Handbook (Ref. 100) Section
480.8 imposes no special reguirements on the type of fixtures or other
olectrical equipment used in properly ventilated battery rooms. Proper
ventilation of the rooms will prevent hydrogen ignition, assuring that the
roomns are not hazardous locations subject to the National Electrical Code
(NEC), Article 501 (Ref. 102). Electric resistance heaters are, therefore,
acceptable in 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
flammability limit of 4 percent. Thus, the hydrogen will not be able to burn,
reqardless. of the ignition sources.

3.5.2 SQN Evaluation

Battery Locations and Ventilation System Designs. Except for the DG
batteries, all SON batteries are located in dedicated rooms with redundant
emergency powered class 1E exhaust fans sized for about five air changes per

e w2
e X
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hour in the 250 V and 24/48 V battery rooms (Ref. 83). The Light Water
Reactor Hydrogen Manual (Ref. 99) reports typically ten air changes per: hour:
for battery rooms. ] o

The exhaust ducts of vital battery rooms I through IV protrude approximately:
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 also scavenge potential
hydrogen pockets near the ceiling during normal operation. The vital battery
room V exhaust duct protrudes approximately 4 feet from the ue111ng 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 horlzontally on the
ceiling with lateral inlet grilles (Ref. 95). Air flow interruption caused by
failure of the common indoor fans for the 250 V and 24/48 V battery rooms 'is'
annunciated in the main control room, and automatic switchover to standby\fans
takes place.

The DG batteries I through IV are 1ocated under steel vent hoods, eavh
exhausted by a 1,000 cfm indoor exhaust fan on emergency power (Ref. 96). A
motorized fa11-closed-des1gn damper closes automatically .upon fan ‘shutdown. |
The fifth DG building does not have a dedicated hood and fan for the battery!
The large DG bays have dual area ventilation-systems that operate dur1ng 0G
operation or by manual initiation.

A11 batteries are of the sealed type w1th safety vents that prevent an outS1de

spark or flame from igniting gases within the cells.

Hvdroagen Generation. The rate of hydrnqen gencration depends uuod the P
charging state of the battery and the current through the electrolyte. Per
TVA EN NDES calculation (Ref. 88), the highest 125 V vital battery hydrogen

qeneration rate is hased on the nighest voltage that can be set at the charger

and on the charging current capacity. .This calculation method applies
principles of Storaae Batteries (Ref. 101). Application of the full'300 '«
amperes charger nameplate current (Ref. 104) to a fully charged batlery is |
unrealistic hecause of the chaxqer/hattery voltage/amperage limitations,
Using- the free room volume (4,252 cu ft) shown for vital battery rooms 1 .
through IV in the earlier TVA EN DES calculation (Ref. 93), it would take 68
hours to build up an average 2 percent: hydroqen concentration. This is' nalf|
of the 4 percent lower flammability limit in air and considered safe per IEEE
Standard 484 (Ref. '8) and NRC Requlatory Guide 1,128 (Ref. 94). <Complete !
loss of ventilation is further assumed for this analysis. L \
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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). Again, 68 hours time for a 2 percent average hydrogen buildup
would be 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
hydrogen 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
overcharging. 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, high voltage alarms for the 125 V vital battery chargers
are provided, and the battery current and bus voltage are indicated in the
main control room. )

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

Hydrogen Pocketina. While SQN is not committed to NRC Regulatory Guide 1,128
TRef. 94), a TVA memo (Ref. 92) cites it as "good practice" to prevent buildup
of hydrogen pockets 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 SON (Refs. 90 and 95) and WBN (Ref., 106) show identical designs.

£ w;ﬂ;".
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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 SQN the exhaust ducts protrude .approximately 4 feet
from the ceiling to accommodate two isolation 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 through IV. -

Hydrogen could accumulate under the hoods of DG hatteries 1 through IV if ithe
damper is closed. ‘ L

3.5.3 WBN Evaluation

Battery and Ventilation Systems. Except for the DG control power batteries,’
the other major WBN batteries are located in .dedicated rooms with redupdant. |
emergency-powered class 1E exhaust fans. ' There are about five air changes per
hour in the 250 V and 24/48 V battery rooms and a minimum of 12 air changes |
per hour in the vital battery rooms (Ref. 109). The Light Watér Reactor
Hydrogen Manual (Ref. 99) reports typically ten air changes per hour for
battery rooms. ‘ L

The exhaust ducts of vital battery rooms I through IV, in the Auxiliary &=
Building at elevation 772 feet, protrude approximately 1 foot from the ceiling
to accommodate a motorized exhaust damper and & tornado damper (Ref. 111).
Eight 3/4-inch-diameter holes are drilled into the exhaust damper frames near
the ceiling for minimum ventilation in case of tornado or exhaust damper
closure. These. holes also scavenge potential hydrogen pockets.near the
ceiling during normal operation.- The vital battery room V exhaust ducts, iin:
the Auxiliary Building at elevation 772 feet, are routed-horizontally beneath
the ceiling to accommodate the fans and motorized dampers. These ducts do not
require scavenging holes, because no dead air space :is:created near the
ceiling. The exhaust ducts for the 250 V and 24/48 V battery rooms in the
Control Buildina, at elevation 692 toet, are routed horizontally on the
ceiling with lateral inlet grilles (Ref. 114).  Air flow interruption caused
by failure of the roof-mounted fans for vital 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 hattery 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 : 1
hoods, each exhausted by a 1,000 cfm indoor :exhaust fan on emergency power [ |
(Ref. 115). A motorized fail-closed damper closes automatically upon fan:
shutdown. The fire damper in the nood exhaust duct is equipped with two
redundant fusible links to minimize accidental closure. The fifth DG building
does not have a dedicated hood and fan for the battery., The large DG bays
have redundant ventilation systems that operate during DG operation or by
manual initiation. o
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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, 250 V and VG control power battery system statuses are continuously
monitored, and overvoltage and charqer failures are alarmed in the main
control 'room.

Hydrogen Evolution. The rate of hydrogen evolution depends upon the charging
state of the battery and the current through the electrolyte. In accordance
with the TVA EN DES calculation (Ref. 110), the highest 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 Storage Batteries (Ref. 101). Application of the full 200
amperes charger nameplate 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
SUN vital battery rooms [ through IV in the earlier TVA EN DES 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. 9Y3) and NRC Regdulatory
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. 109)
than the free volume of rooms I throuah [V; the bhattery capacity is the same
as that of vital batteries I through 1Y .{vefs, 112, 114, and 116). The time
required for buildup of an average 2 percent hvdrogen concentration would
therefore be longer than 64 hours,

The 250 V batteries are of comparable capacity to the vital batteries

(Ref. 118) and are installed in rooms of about twice the free volume as that
of the vital battery rooms, as shown in the TVA analysis for the identically
sized SUN battery rooms (Ref. 112). aqain, 64 hours for a 2 percent average
hydrogen buildup would be conservative,

According to the FSAR (Ref. 109) and contract documents (Ref. 118), the ratio
of the 24/48 V free battery room volume Lo total batterv capacity is
approximately the same as that for vital batteries I through IV. Thus, the
inydrogen buildup time is comparable.

Average hydrogen concentration from the )G control power batteries in the five
very large DG bays is of no concern. Hatural air circulation through the
larqe ceiling qrates would dilute the concentration, even if fans were not
operating.

hd .
LRI S
]
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.

Aydrooen Accumulation. Although WBN is not cmmnmtted to NRC hegulatory Guide '
. 128 (Ref. 94), a TVA memo (Ref. 92). cites it as "good practice" to prevent
bu11dup of hydrogen pockets in a battery room. [This regulatory guide modifies
IEEE -Standard 484-75 (Ref. 98) 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 résults of a hydrogen survey for the . s
two 250 V battery rooms and the 125 V vital battery room III at points of low. ooy
air currents. This survey showed no detectable hydrogen after several days of ’
battery charging. The configuration of the ventilation systems in vital' | ' | |
battery rooms I, II, and IV is identical to that of battery room III. | |

The horizontal orientation of the exhaust ducts 'and fans near’ the ce1]1ng of

the 125 V vital battery room V prevents hydrogen pockets from forming. 1 1 | | ,
Therefore, no scavenging holes in the ducts near the ceiling are required. ' = 1 1 1 F
However, hydrogen could accumulate under .the hoadds of DG control power I
batteries I through IV if the exhaust damper is closed.

3.5.4 BFN Evaluation

Description of Batteries. The batteries supplyingipower to enqgineered safety
teatures (tSF), to their controls, or to important common plant loads are: | | |

0 Unit and plant batteries. Three 250 V unit batteries are located in |
the control bay of the Reactor Buildings at elevation 593.0 feet; 1
the 250 V:.plant battery is in the unit 3 Turbine Bualdan at
elevation 586.0 feet. o

0 Shutdown board batteries. There! are five 250 v batter1es supplying |
control power to five of the ei ight 4,160V shutdown boards. ' Two -
hatteries each are located in Reactor Bu71d1ngs 1 and 2, at \ .
elevation 621.25 feet, and the fifth battery is in the Diesel Lo .
Generator Building for unit 3, at elleviation 583.5 feet.

o DG batteries. The eight Ub 125 V bhtteries! are TocaLeu in thp
associated NG set rooms undnr exhaust ‘hoods. ‘

Hydroaen Evolution Rates. fccording to ‘battery vendor 1nformat1on (Ref 112),
the maximum hydrogen evolution rates at :120°F. for fully charqed hattor19<
(2.33 volts per cell) in float service are as follows: ‘

Cubic Feet

Volits Ampere-hours per Hour |
250 2, 100 j 0.3 S A A N

250 100 j 0.3 F S R N

125 100 ] .15 S Lo
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Per TVA specification for the shutdown board control power (fef. 131), the
battery chargers are-provided with timers that reduce the cqualizing current
toward the end of the charge to the very low floating current. This floating
current was used by the battery supplier to- compute the hydrogen evolution
rate. Overcurrent is annunciated in the main control room.

Battery Room H&V System. Per TVA electrical standard drawing (Ref. 121) and
environmental data drawings (Ref. 129), the battery rooms are environmentally "
controlled to maintain an average annual temperature of about 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 fixtures 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 rooms. clectric unit
heaters are installed on the DG room ceilings. However, the DG rooms 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. Y4) allows a maximum of 2 percent hydrogen
concentration in the air as a safe limit.

configurations (Refs. 124 and 125) and flow rates (Ref. 123} showed a minimum
of four air changes per hour in the unit battery rooms. This amount may be
reduced to two air changes per 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 1€ power bus and nrovided with lead-lag
controls. Flow indicators or alarms are provided locally or in the main
control room., Ho potential hydrogen pocketing locations due to duct placement
were found.

‘ Analysis. of the individual battery room sizes and ventilation system

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
1llowing natural ventilation to keep the hydrogen concentration in the hoods
below ¢ percent should the fans fail. Standard Practice for Conduct of
Operations (Ref. 130) requires that local control panels, meters, indicators,
pressures, and motors be checked every shift (8 hours). f[his would include
any ventilation and battery charging systems. 'The relevant main control room
annunciators indicating abnormal operation of these systems and the operator
wiction required are described in a TVA #FN Annunciator Response Procedure
(Rer. 132). :
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3.5.5 BLN Evaluation

Yital Battery Systems. The eight |2)V vital batiteries deliver c0ntrol powerr

to engineered safety features (ESF) equipment. Four batteries are dedicated
to each unit, and each battery is Hocated in a separate room in the Auxiliary |
Building at elevation 686 feet. ‘

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

vital battery rooms for each reactor unit are provided with A- and B-trained
class 1E ventilation systems. Each system has two redundant 100 percent!
capacity supply and exhaust fans. In addition, each A and B ventilation:

system has an air-handling unit (AHU) for recond1t1on1ng vital battery room

air and an electric 25 kW duct heater outside the two battery rooms it

serves. The battery rooms have 3-hour rated fire -walls with single fusiblel | |
1ink released fire dampers in the wall penetrations. Supply and exhaustifan i |
start-stop-controls are provided in the main control room, which also receives

an alarm of low ventilation flow. The AHUs also are start stop-controlled

from the main control room. Temperature in the vital battery rooms is | [ [ |
maintained at maximum 85°F. The fresh air change frequency is approximately =
six per hour. This frequency rate is customary and is sufficient to Keep the | |
average hydrogen concentration in the vital battery rooms below the 2 percentw
considered safe by NRC Reaulatory Guide 1. 128.

From TVA Mechanical Heating and Ventilation drawings (Ref. 134), it appears’ | |
that the low elevation of the exhaust duct arilles in. the vital battery rooms
permits potential buildup of hydrogen at the ceilings. Such a buildup 1 1 |
violates parnqraph 4.3.4.) of the General Desian Criteria (60C) for auxiliary
Building ESF Zone fnvironmental Control System (Ret. 136).  According to T¥a
contract data (Ref. 140), the 200-ampore=capacity hatterv charaers have ' 1 |
J4=-hour equalize timers to limit overcharaing ot the batteries. Upon charger
failure, the wmain control room receives an alarui. I

Nonsafety-Related Batteries. The two 250 ¥V plant batteries, one each for

units 1 and ¢, .provide power for nonsafety-related loads, such as inverters,

turbine auxiliaries, computers, switchydrd control, and relaying equipment. |

The battery for each unit is located in a s$eparate room in the Control ‘

Building at elevation 610 feet. Accordingi to: the TVA contract data

(Ref. 141), the batteries each have a 3-hour discharge rating of 572 amperes !
at 77°F. With reference to iVA.contract (xet. F42}), the battery chargers for
the 250V .batteries have an output rating of up to 300 amperes with 72-hour | | |

equalize -timer and failure alarm in -the main control room. Battvrj N
state-of-charae is also annunciated in the main control room.

The 125V normal power battery 5upnl|vs power Lo nonsafety-related equipment,
such as the code alarm paqing (CAP) system and protective relaying equipment
of botn units. The battery nas a 3- hour discharge rating of 5/4 anperes at
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77°F, as specified in the TVA contract (Ref. 141). The 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, comnon 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 helow the 2 percent safe limit. Additional
air is supplied to the battery rooms by two 100 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 drawings (Ref. 135) show the battery room
exhaust air grilles at the highest 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 Environmental Lontrul System (Ref. 137).

Hydrogen Gas Evolution Rates. According to battery vendor information

(Ref. 122), the following table shows the calculated maximum hydrogen gyas
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).

3d-hour Discharge H2 Gas Evolution
Battery Capacity per Battery
Voltage(V) ( ampere-hour) (ft /hr)
250 (plant) 2,400 6.8
125 (vital) 2,320 3.2 .
125 (normal) . 2,400 3.3

The time perzod 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
control room alarms for the battery and ventilation systems therefore provide
operators sufficient time for remedial action.
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Ignition of Hydrogen by Electrical Equipment. The concern:referred to
ignition of hydrogen by electric resistance heaters. ' No electri¢c heaters are!
installed inside any of the battery rooms. However, consideration to any |
spark or high-temperature-producing device must! bel given in rooms with | |
localized hydrogen concentration above the 2 percent allowed by NRC Requlatory
Guide 1.128 (Ref. 94). According to TVA's electrical standard drawing (Ref.
121), the battery rooms are not classified as hazardous areas as defined in
the NEC (Ref. 102), Articlie 500. The National Electrical Code Handbook I(Ref.
100), section 480.8, imposes no special requirements on the type of fixtures
or other electrical equipment used in properly ventilated battery rooms. The
battery rooms are adequately ventilated, except for the ceiling. spaces above
the vital battery room exhaust ducts, as discussed previously. !

Administrative Procedures. The technical specifications for safety-related
battery system and ventilation system inspections, surveillance 1nstruct10ns,
and standard practices for plant operation for all battery and ventilation:
systems have not yet been issued. For other TVA nuclear power plants, these
documents included requirements for panel, meter, indicator, pressure, and:
motor checks every shift to ensure that battery and ventilation: systems lare
operating properly.

3.6 Fire Protection ()A Designation - Element 231.6

Employee Concern BNP-QCP-10.35-1, raised on BLN, addresses TVA General '
Construction Specification G-73, "Inspection, Testing, and Documentation
Requirements for Fire Protec11on Systems and Features" (hereinafter referred
to as “G-73") (Ref. 152), which is applicable to all plants. As indicated:in
the following paragraphs, the wording of paragraphs 2.1, 3.1.2, and 3.2 of:
G-73, Rev. 1, was found to be somewhat confusing, thus leadlng to the P
concern. MNon-plant-specific CAP 231,6-NPS-01 (Ref. 158) was generated to |
clarify the 6-73 specification. The engineering treatment of the fire ‘
protection drawings was found to be acceptable for all four plants. Nolother
related issues were found for SUN or WBN.  Additional 1ssues axe dlscussed in
3.6.2 for BFN and 3.56.3 for BLN. S A B !

3.6.1 Non-Plant-Specific Evaluation

Fire protect1on system (FPS) design and documentation requirements. have ibeen |
the subject of continuing development within the NHRC. Lessons learned from
the BFN fire on March 22, 1975, were incorporated into Appendix A to BTP APCSB
9.5~1, "Guidelines for F1re Protectxon of Nuclear Poweri Plants Docketed Prior
to July 1, 1976" (Ref. 153). This document has' subsequently 'been incorporated
into NRC 8rancn Technical Position CHMEB 9.5-1, “Guidelines for Fire Protection
for Nuclear Power Plants" (Ref. 154):. G-73 was‘1ssued on March 16, 1982, as
part of the impiementation of BTP LHLB 9.J-l, and was made appllcable to all
four TVA nuclear plants. .

2
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Regulatory Requirements. Current regulatory gquidance does not classify fire
protection as a "safety system,” per se. MNo fire protection, suppression, or
detection apparatus initiates any safety function (i.e., emergency core
cooling system, containment isolation, etc.). However, certain portions of
the FPS protect safety-related equipment and are thereby considered to be in
sufficient 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
(1imited) 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 protection is not this kind of "active" safety-related system. Rather it
is a passive system that ensures the availability of "active" systems; the
physical systems equivalent of an insurance policy. While fire protection is
essential, in terms of nuclear safety it is passive and, as such, does not
warrant the full application of safety system OA. The limited OA
requirements, specified in BTP CMZ8 9.5-1, are appropriate for fire protection
systems. G-73, a general construction specification prepared by Engineering
Design to establish inspection, testiny, and documentation requirements for
fire protection systems and features, recognizes this as evidenced by its
reference to the limited YA program of OEDC-QAI-6 (Ref. 156). It is not
always understood that references to fire protection quality assurance include
and apply these limited YA requirements.

Specification G-73.

G-73 OA Scope. The evaluator first reviewed G-73. This review was
expected to establish the YA requirements to which the concerned individual
(CI) was referring. Section 1.1 of G-73, "Scope," contains the following
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 "a]] TVA nuclear

plants." It should be noted that the G-73 scope statement contains no 1

Engineering Design requirements; it contains only "inspection, testing, and

documentat1on requirements." This is consistent with G-73 being identified as
"general construction specification." ]

G-73 Design Document Control. In spite of being a general’ constructlon
specification, Section 2.1 of G-73, "Design and Procurement Document Control," | |
does refer to control requirements for design documents. This "control,” | | |
however, is to be distinguished from method of preparation or techn1cal‘ b
content of such documents. This distinction is not immediately apparent. and
may have led the CI to believe that G-73 has some jurisdiction over, in the
CI's terms, "engineering treatment of fire protection drawings (as non-QA)."
Section 2.1 of G-73 should be compared to the BTP CMEB 9.5-1 QA requirements ' ' |
for the control of fire protection system design and procurement documents. @ | = °

From G-73:

"Measures should be established to ensure that the applicable NRC
guidelines are included in fire protection design and ‘procurement
documents and that deviaticdns from these documents. are contro]led."

From BTP CMEB 9.5-1:

“"Measures should be establxshod to ensure that the qundeﬂmnps of thp
regulatory position of this guide are included in design and
procurement documents and 'has deviations therefrom are controlled."

TVA fire protection personnel pointed out that Section 2.1 of 6-73 was ‘
intended to provide a general ¢ vackqround to the nemessxty of such requirements
and used the words of BTP CHMEB 9.5-1 to accomplish tnis. They further pointed
out that the intent was to establish a control over the Construction use of
such documents and that the intent was not to establish Engineering Design'
requirements on the document's content. Spnrtfurat1on G-73 applies to
Construction and has no jurisdiction over tngincering Désign; only: Enq1neer|nq
Design standards, criteria, and procedures have that authority.

6-73 QA Requirements. G=73 oectlon 2.1 'contains the phrase "dppl1cable
NRC guidelines.” No clarification is made as to what they may be and no
criteria are offered as to how applicability could be established. In
Section 5 of G-73, "References," only the following HRC gundeIInes are listed: .

"5.1 NRC Aux1l1dry Power Conver510n Systems Branch (APCSB), BranLh
Technical Position (BTP) 9.5-1, 'Guidelines for Fire Protect1on for
Nuclear Power Plants- Docketed Prlor 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 (R1)
"5.4 National Fire Protection Association National Fire Codes

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

"5.6 TVA General Construction Specification No. G-74, 'Appliication 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 B 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 of 10 CFR 50, Appendix B, creating an overlap of
and possible conflict between the 10 CFR 50, Appendix B, QA program and the
G-73 limited A program. This potential jurisdictional problem is handled in
G-73 Section 3.1.2: .

"Systems, components, or features described in section 3.1.1 which come
under the requirements of 10 CFR 50, Appendix B are exempt from the
requirements of this specification. The 10 CFR 50, Appendix B Quality
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 barrier penetration seals and fire
stops;

N
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"d. Heating, ventilating, and air-conditioning system fire and smoke
dampers, fire and smoke damper controls, and duct fireproofing;

"e. Fire doors, frames, hardwaré, and related controi‘circ@itﬁ;‘
"f. Emergency lighting systems (eight-hour\batterywpacks);

"g. Emergency communication systems (portable rad1os and flxed repeater
systems); and | oo

"h. Fire barriers and fire retardant\cable\coat1ngs."

Since G-73 spec1f1cally defers jurisdiction where 10 CFR S0, Appende B
applies, it follows that G-73 applies only inilimited Q@ and non-Q fine
protection areas. However, G-73 does not establish the QA "designation of @ @ @ @
fire protect1on drawings" as stated in thelconcern) This position is further .
strengthened in Section 3.2 of G-73, "Fire Protection QA Boundar1es," where o
identification of FPS QA boundaries is specxfucally deferred to the

Engineering Design drawings: Lo

“"Fire protection QA boundaries shall be defiined by EN DES on design’ C
drawings. All design drawings where this construction specification is '
applicable shall have a 'Q' or 'Q*' in the title block or Drawing | | [ |
Information System as required by EN DES-EP 4.25 and a note similar to

that shown below which states the appﬂ1cab1l1ty of th1s specification and
any exclusions thereto: :

"A1l construction activitizs for the fire protection system and/or @ : @ .
features shown on this series of drawings shall be conducted in @ ! | | |
accordance with TVA General Construction Specification Ho. (6-73,

‘Inspection, Testing, and JuCumcntatlon tequirements for Flre Protpction
Systems and Features.' "

The use of the word "shall" in the above quotation: g1Ves the ﬁmpressnon that
this sentence is establishing an Eil DES requirement in spite of the fact that o
specification G-73 has no jurisdiction over EN DES. 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 appromrIate places (e. q.,‘"Allw o
construction activities . . . shall be conducted .!. .") would probably have
prevented the confusion that led the CI to be11eve that G~73 mandated the
“designation of fire protection drawlnqs (QA) " In fact, G-73 does not
designate any QA requirements for "the engineering trPatmemt of fire b
protection drawings." G-73 only covers Construction activities.in this area, | |
an issue separate and distinct from Engineering 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 enqineering treatment" as expressed in
the concern. Minor wording changes in G-73 would umake 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 (CO2) for components in the QA program.

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

The second design criteria document is SON-DC-V-24.0 (Ref. 147) and is
initially dated March 1, 1985, and revised July, 2, 1985. These criteria cover
the FPS for "Safe Shutdown Capability" and define where such fire protection
must be located and to which systems appendix R applies. SON-DC-V-24.0 makes
specific reference to Appendix R of 10 CFR 50. ilowever, SQN-UC-V-24.0 does
not contain any reference to the YA 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. G-73 defers jurisdiction to 10 CFR 50 Appendix B wherever they
overlap

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

. N
¢ e -3
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c. Engineering establishes SQN FPS QA requirements in designicriteria
and identifies QA boundary requirements on design drawings @

Un these bases, therefore, thefe cannot be "Discrepancies between G-73 | | | | | @ ¢
designations . . . and enginéering treatment of" SQN FPS QA requirements as.
clainmed 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-i17.3.2, "Fire Protection System,
Limited Quality Assurance Program" (hereinafter referred to as M17.3.2) A
(Ref. 159), was issued on July 1, 1985. Section 1.0, "General," of M17.3,21 | |

states:

"This design, standard defines the OE requirements and specifies = | | I | 1 i !
implementing procedures for a limited quality assurance program covering ' ! 1
fire protection systems and ‘related features at TVA's nuclear power! | | |

plants. The program implements NRC requirements in Branch Technical
Position CMEB 9.5-1." ‘

-

Section 2.0, "Applicability," states:

"The limited quality assurance program applies to the following fire ' | |
protection systems and related features at TYA's Watts Bar . ... Huclear ' |
Plant . . . when- they provide protection for structures which contain
safety-related systems or components. j

0 Water, foam, carbon dioxide; and halon fire suppressiod systems
0  Fire detection systems ‘

0 Fire rated walls, floors, and ceilings

0 Structural steel fireproofing

0 Fire doors

o Fire and smoke dampers

o Mechanical and electrical fire‘barrfer‘penetration seafs

0 Emergency lighting systems e . .:

2666D-R19 (11/09/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 23100
SPECIAL PROGRAM REVISION NUMBER: 4
Page 37 of 54

o} Eight-hoqr, 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 be defined by OE on construction
and procurement drawings . . ." 1In 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 QA boundaries to be defined by Engineering in
other documents or drawings

0 Engineering establishes WBN FPS (A requirements in M17.3.2 and
identifies QA requirement boundaries on design drawings

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

3.6.4 BFN 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 protéction 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

v
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various nuclear plants on.an individual baslis. However, review by !

EN DES's Mechanical Engineering Branch (MEB) for compliance with thé
intent of this specification as of the commitment date for each plant
shall be accomplished on a case-by-case basis by system and featurel |
This review and approval shall be documented. The commitment dates!are

as follows:
Plant j Commitment DNate
Browns Ferry 3 March 16, j982
Sequoyah .. ¢ 1 1 Janudry 20, 1977
Watts Bar bbb TApriY 18, 1977
Bellefonte ] - . .December 1, 1977

The commitment date for BFN was added}at Rev.: 1, dated March 14, 1984. This
commitment date, March 16, 1982, is the original issue date of G-73, @ | |
revision O. : ‘

In discussion with the evaluation team, TVA personneli stiated:
“1. G-73 was never adopted for use at BFN(P). = ~ . . . . | | |

"2. EQualﬂt assurance] (UA) requirements Ifor fire protection systems
at BFN] are identified on the critical structures, systems, and
components (CSSC) list. The CSSC list makes no distinction-hetween
the limited QA requirements associated with fire protection systems
and full 10 'CFR 50 Appendix B QA requirements. The CSSC list lists:
those components and systems which have any QA-requireinents and a
non-CS$SC list identifies systems: and components for which no QA +
requirements exist. Those  items:on the CSSC list are installed and
maintained to full 10 CFR 50 Appendix 8 roqu1rem9nf The CSSC List
is in BFN Standard Practicu‘l.lJ;

"3. Currently TVA is in the proco s of removing fireiprotection
generally from the CSSC list.” Those items of the fire protection
systems that require full Appendix 8 QA will remain on the CSSC
list. The QA requirements for the remaining fire protection [system
ltems] are spelled out in NQAM 1.3 and Aitachment € to the Browns
ferry Fire Protection Plan" (Ref, 168). P Co

Because, up to the present time, BFN practice hds imposed more stringent
requirements for the fire protection system YA than those imposed by b-73 the
failure of BFN to adopt or comnit to G-73 was not challenged by - DNh However,
no subsequent revision of G-73 or separate controlled document of record could
be established that withdrew or otherwise modified/ the G-73 statement of
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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 Design Criteria for BFN. For the BFN FPS, fhe question remains as to

where Engineering 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
1.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 BFN. 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 BFN. 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 BFN even if it is now being used.

3.6.5 BLN Evaluation

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."

WCR 2675 was issued on Uecember 20, 1933 (Ref. 164), and is specific to BLN.,
The "fire protection cable deficiency” referred to in the concern is described
in 8lock 1A of the HCR:

"The insulation on the shiélds of cables 0GC-ECA2-52, OGC-ECA2-54,
1GC-ECA2-53, and 1GC-£CA2-66 is not taped. One wire touches the frame of
1GC-EMCP-1.

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

This NCR was invalidated on December 23, 1985, three days after it was
issued. The reasons for invalidation are stated in Block 3 of the HCR.

“This is not a nonconformance. These, 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 recemved by + + i
telephone" referred to in the NCR,

In evaluating the NCR 2675 issue, the evaluation team considered the following
items: ] o

0 Was there a deficiency?
0 Was the disposition of the NCR correct?

A walkdown was made on May 3, 1987, by Bechtel and TVA personnel. The "cables"
and the "[control panel] frame" described in the NCR are parts of the fire
detection system related to the carbon dioxide fire protection equipment in the |
Diesel Generator Building. This is a low voltage (48 V) system. Tha walkdown
revealed that three of the four cables (0GC-ECA2-52, OGC-ECA2-54, and
1GC-ECA2-53) have been removed. Only one of the orwglndl four cables
(1CG-ECA2-66) remains. However, a new cable (1CG-ECA2-52) had bieen added.

R

An insulated wire emerges from each cable and is connected to the tontrd] panel | !
frame. These wires appear to be ground connections for the cable sheaths. ' At ‘
the point where the wire emerges from the table, the insulation can be pulled |
back exposing bare wire. However, the wire is not normally exposed. The TVA
walkdown personnel reviewed the construction criteria and could find no
requirement for taping the insulation on the cable shield qround ‘wire. Both
Bechtel and TVA walkdown personnel believe that the condition described lin/the | "
NCR does not constitute a deficiency and the cables should be used as-is. '

The NCR was invalidated because the cables in question were listed as "N in
the Cable Status iaster Report and because it was hplmoved G-73 did nnt apply:
to cabling. ‘However, Section 4.¢ of G-/3 detines "fire detection ayStUMS Las)
including detectors, panels, rontral units, alarm stations, activation | 1 1 |
circuits, and related wirinag," G-/7% was reviewed by TYa DRE personnel, Bechtoel
and TVA walkdown pcx“onnvl, and the evaludtor. Al areof the opinion G-73
applies to cabling; this is contrary to the opinion of those who d15posrt10ned
CR 2675.  Furthermore, since these are fireidetection system cables in a
seismic Category I building, all are of the opinion that limited quality o g
assurance requirements apply to these cables; this is contrary to the oplnion A L
of those who prepared the Cable Status ilaster Report. = = ‘

o |

From discussions with TVA personnel (Refs. 169 and 170), it became clear to

the. evaluator that there was no provision linithe Cable Status iaster Report

for identifying cables subject to the limited quality assurance requirements @
of G-73. The only designations used are "“1EJ" for cables subJect to full .
10. CFR 50 Appendix B quality assurance, and "N," flor cables not subject to' '
quality assurance. This shortcoming may have mlslead those who prepared tne
report into using an “N" designation for flire detection system cables. !
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4.  FINDINGS
The findings from each of the 16 element evaluations for this subcategory are
contained in Attachment B, i1isted by element number and by plant. They are
summarized below by element.

4.1 Undersized Distribution 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 (Hydraulic 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 Sprinklers - 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 piping 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 Sprinkler Heads Spray 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 program of inspection was initiated to assure early
identification and subsequent correction of future obstructions.

4.4 Lack of Fire Dampers in the Additional Diesel Generator Building -
t lement 231.4

Fire dampers are not provided between 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 building would not spread to or
affect the operability of another diesel generator. Fire dampers have been

-
g0
.
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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
fire in one of .these diesel rooms could affect the operability of another
diesel generator. There is some inconsistency in the engineering design
criteria documents for these buildings. ]

4.5 Adequacy of Battery Room Ventilétion System Design - Element 231,5° 1

Normal battery room ventilation will preclude hydrogen accumulation. 'Electric
resistance heaters are permitted in properly ventilated battery rooms and are
used at Sequoyah and Watts Bar. If all plants, most battery rooms include
redundant fans with automatic switchover upon lead fan failure, and all
battery room fans are supplied from the emergency power system. Consequently)
the likelihood of fan failure is low, and such failure would be annunciated to
the plant operator if it occurred. At Sequoyah'and Bellefonte, some exhaust
ducts are not properly configured for dispersion of hydrogen; at Sequoyah, not
all duct configurations are covered by as-built drawings. At Watts Bar, tests
demonstrated that damper leakage is sufficient to preclude hydrogen
accumulation. ‘ . Co

e #

4.6 Fire Protection QA Designation - Element 231.6

At all plants, engineering drawings are the designated vehicle for identifying
fire protection systems which are subject to limited QA. Since this is
acknowledged in Specification G-73, there can beé no discrepancy between the
limited QA requirements of the drawings and Specification G-73. ' However,
Specification G-73 includes ambiguities. At Browns Ferry, there are
inconsistencies in engineering design standdrds which impose A requirements
on the fire protection systems. At iellefonte, 'an'NCR relating to fire
detection system cabling was improperly invalidated. ‘

4.7 Summarized Subcategory Findings

The findings are classified in Table 1. Class A and B findings are considered
positive and indicate that a corrective action is not required. Class C, D, .
and £ findings are-considered negative and' require'corrective.actions. The

corrective action class, defined in the Glossary Supplement, is identified in o
the table by a numeral appended to the finding lassification desiqnation., ' o
For example, the designation C6 in Table ) indicates that the finding was ' ' oy

found to be valid and a corrective action was initiated before the ECTG
evaluation (finding Class C) and that the ¢orrective action involves
evaluation (corrective action 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 compieted) 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 require
corrective action. Because some of the corrective actions apply to more than
one finding and because some apply to more than one plant, only 11 different
corrective actions are required to remedy the 20 negative findings. The
detailed corrective action descriptions are provided in Attachment B. A
condensation of these descriptions by element, with the applicable plant(s)
identified in parentheses, follows:

0 231.1, Undersized Distribution Headers

- Complete program to upqrade fire protection sprinkler system
(FPSS) to confor:m to applicable HFPA standards and HRC
quidelines. The nrogram includes inspection of existing
systems verification of as-built drawings, hydraulic
calculations per HFPA 13 based on as-built drawings to confirm
pipe size and sprinkler coverage, and modification of systems,
as necessary, so that such size and coverage conforms to all
current requirements. (SON and BFN; completed at WBN)

0 231.3, 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, and instituting periodic inspections to
identify and correct future nonconforinances, if any. (WBN)
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o] 231.4, Lack of Fire Dampers in Additional Diesel Generator Bujlding

- Revise engineering design criteria documents to eliminate | | |
conflicting requirements for Add1t1onal D1esel Generator o
Building. (SQN, WBN) e

o  231.5, Adequacy of Battery‘Room Ventilation System Deﬁidn

- Orill holes in six backdraft damper frames to preclude o
accumulation of hydrogen (SQN) '+ 1+ o+ o Lo

- Raise vital battery room exhaust gr1]1es to preclude o
accumulation of hydrogen (BLN) 1 | T T N

- Test dampers to establlsh presence of suff1c10nt leakaqe to
preclude accumulation of hydrogen (completed at WBN) ‘

o] 231.6, Fire Protection (A Des1gg§t;on

- Edit G-73 to precludejfutu&e misinterpretation of QA i
Jjurisdiction for fire protection. (SQN, WBN, BFHN, BLN)

- Review possible incorrect invalidation of NCRs based on 000l
incorrect identification of QA requirements for fire protection .
system cables on Cable StatusiMaster Report (BLN tompleted “’
prior to ECTG evaluatlon) I

- Resolve contradictions in the backfitting of generic limited QA
requirements for fire protection systems to the 9x15t1ng BFH
requirements. (BFN) -

- Revise cable lListing procedurés to lin¢lude ldonttflcatlon of
limited QA (as well as full YA and no QA) for f1re protect\on |
system cables. (compluted at BLN) ‘

- Issue Engineering design standards for l1m1ted QA for fire = @ |
protection systems. (BFN) '« 1+ 1 1 o '

These corrective actions are summarized in Table 3, along with their
corresponding finding/corrective action classifications. Th1s table ‘also | !
indicates the plant or plants to which a corrective action is applicable and
lists Corrective Action Tracking nocument (CATD) number if appl1cable.

26660-R19 (11/09/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 23100
SPECIAL PROGRAM REVISION NUMBER: 4
Page 45 of 54

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 twdo involve
documentation.

The CATD 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.

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 (corresponding to 4 of 11 corrective
actions) is "Inadequate Procedures.”" Of 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 B) resulted in a commitment
to revise Specification G-73 to clarify jurisdiction for limited Q versus full
g requirements. In Issue "b," an HCR was invalidated incorrectly because the
cable classification procedures did not adequately allow for the limited Q
designation in additional to the Y and non-Q designation. In Issue "c," the
procedures for designating the classification of cable on the cable list were
deficient in not using the limited Q category. In Issue "a" of element 231.3,
procedures to ensure compliance with NFPA-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.

"Uesibn Criteria/Commitments Not Met" is the second most frequent cause
(corresponding to three corrective actions). The three corrective actions in
elements 231.5 for SQN, WBN, and BLN relate to battery room ventilation

. ',;t';‘ir; D
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systems, where measures to preclude hydroqen accunmulation were not appliéd !

onswstently in all battery rooms in all plants. This suggests a wuakness lni

“design review in the particular area of battery room ven111at1on

The third most frequent cause is "Inadequate: Design Bases," with. two !
occurrences. In element 231.1, two findings- in each of three plants, SQN,

WBN, and BFN, were condensed to a single finding. In all cases, the cause was
chosen to be the "Inadequate Design Bases" to conform with the NFPA=13 and NRC
guidelines. This reflects the failure of the plants' fire protection design
bases to be maintained in a current status, consistent with the changing 'and
evolving regulations. The second occurrence under ”Inadequate Design Bases"
is Issue "c" of BFN élement 231.6.. In this/cdse| Mechanical Design Standard
DS-M17.3.2 did not clearly address the QA requirements for fire protect1dn !
systems for BFN, and no other document addressed this issue.

0f the remaining causes identified in Table‘3‘ Issue "b" of BFN e]ement 231.6
was assigned to "Fragmented Organization." | THis!isl the only cause that can!
explain the DNE G-73 requirements being backfitted to BFN while the BFN
organization was implementing its own fire protection QA requlrements. ‘

The last entry, Issue "b" of SQN and fBN elements 231.4, was a551qn9d to !
“Inadequate As-built Reconciliation" because the common fire zone concept
empioyed for the fifth diesel, which was added at a later stage, was not | |
addressed and updated in part< of the des 1qn criteria 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 requ1rement>.

The 1n1t1al vagueness and evolving nature of NRC!quidelines for fire
protection in nuclear power plants are responsible for many of the corrective:
actions listed in Table 3, and manifest themselves primarily as "Inadequate:
Procedures" and "Inadequate Design Rases" causes, suqqest1nq a failure to
adjust procedures and design bases to changing requirements in a timely ! !
manner. Further discussion of the related problems of incorporation of ' |
requirements and commitments in de519n and experience feedback may be found in
Subcategory Report 24500.

Using the three larqer ygroups of- causea identified by the hPadInqs ﬁn Table 3,
five causes are in the management effectiveness group, six are in the design
process effectiveness group. None are in the technical adequacy group. On
the basis of this analysis, employee concerns for fire protection systems
reflect more on management and design process concerns than on the technical
adequacy of the fire protection system. These "larger scope" issue$ are ‘the

same as those being addressed by TVA® s Revised Corporate Nuclear Performance
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:

0 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

Complietion 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
jssues 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 (18 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 comnunication within the TVA organization, but such a
conclusion would be viable only if substantiated by a much larger sample.
Wwhile a direct relationship between the issues presented in these concerns and
TYA'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 bheing combined with the other
subcategory evaluations and reassessed in the Engineering category in a single
report.

e e B
:
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TABLE 1 ‘
CLASSIFICATION OF FINDiNGS AND- CORRECTIVE ACTIONS

] Finding/Corrective
. Issue/ Action Class*

£ lement - Finding** SUN ~ -WBN " BFN  BLN | |
231.1 Undersized Distribution ‘ a B B 3 C6 B
Headers b 8 B. . C6 B
c Cé Ccé - -
d cé Cé6 L= -
231.2° Electrical Panels Not a 8 - -
Protected from Sprinklers b A D -
231.3 Sprinkler Heads Spray - Coa - Cé L - -
Pattern Interference ‘ o
~ 231.4 Lack of Fire Dampers in al L igi B8 -
Additional 01ese] Generator b E3 £3. L -
Building o
231.5 Adequacy of Battery Room a B B A A
Ventilation System Design b B8 B . 8. B
c B B - B Nl
1| )1 1) L -
231.6 Fire Protection QA a D2 ne Y b2
ésignation b - - . E2 6
Y o - - B3 E2

*Classification of Findings and Corrective Actions

Hardware

A. lIssue not valid. 1.
ifo corrective action required. ‘ 2. Procedure

B. Issue valid but consequences acceptab]e. 3. Documentation
No corrective action required. ! 4, Training

C. [Issue valid. Corrective action 5. Analysis -
initiated before ECTG evaluation. 6. Evaluation

D. Issue valid. Corrective action 7.

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

**0Defined in Attachment B. 3 3 3 .
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TABLE 2
FINDINGS SUMMARY
Plant
Classification of Findings N W 8 Total
A. Issue not valid. No corrective 0 1 1 3
action required.
8. Issue valid but consequences acceptable. 6 7 2 18
No corrective action required.
C. Issue valid. Corrective action 2 3 2 8
initiated before ECTG evaluation.
D. Issue valid. Corrective action taken 2 2 1 7
as a result of ECTG evaluation. .
£. Peripheral issue uncovered during 1 1 2 5
ECTG evaluation. Corrective action
required.
Total 11 14 3 41
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: . leskage to preclude T e T T Nt A R N (A R S S Y N S A A
sccumlation. of hydrogen. | | I | | } | | I | | } | ) A | | I I I |
i i i i i i | i i i i i i i i i i ] R |
| 231, 02 Revise G-73 to eliminate sun 0 | | ( [ [ I [ ] ] | A l ) | I | ) [ |
mbiguities. KPS OB(8N) | | | | | | i i | | I | | | I | i F=1-1-1
KPS ONeFN) | I { | l | l I I l | -l | | | | ] [N I
: KPS O1(BLN) | | | | | | | | I | | | | | | | I [ I T B
IR N (R T IR N NS AN SRS (RN SRS AR EUN N SN AN A S N
(73 lavestigate fncorrect . BLN 01 | l 1 l | | | | I- | | | i | ) | ( IAf-1-1
© 0 invalldation of WlRs. SRR R IR RN RN RN SENEIPS IENEIE IRNE RN R SRS ICHEE SEEEE RS SN SRS SN S S S
| | | i | | | l | ! | l l | | | | [ I
U TR (Y I I S A IS I Y S AR N AR SR R NN S S S |
| ) l. | 1 1 I | | { I | | { | l I I T
i | | -1 i | ] | | } | I | [| 1 1 | I

e Dafined in the Elostary Supplement.
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HAIRIZ oF RLRMCNTS, CukAECTIVE ACTIONS, AND CLAUSES REVISION MUMBER: 4
SUBLATECURY 23100 PAGE SI OF 54
I CAUSES OF NEGATI/E FINDINGS ¢ - I )
| I ) T ) | TeOwion 7 |
| - PANAGLMEID LFFECTEVENDDS 1 LESIGN PROCESS EFFECTIVEXRESS ] ADEQUACY | [}
iV 12 | 3 ¢4 S | 61 71 81 9] 10 J W | 12 | 3 ) ;67| |
Jfrag- | | [Froces|inade-] | i | Hasde-} |€ngrg |Oestgnflnsuf.| | | | Signifi- |
FINDINGS . |sented|Inade-|Inade-[dures Jquate Jun- | finage-| Jauste | Lacx |Juagat|Ceit/ |verif |Stds | | | cance of |
CORRECTIVE (Organ-|quate [quite [Hot  [Com- [tuselyfLack [quate |lnade-Jas-bit] of | mot  JComitiDocu~ [Not | | | Corrective|
ACTION I12a= | Q- [Proce-[fo)- ([auni- [Kes of fof Myt[Design]quate [Recon-[DesignjUocu- | Mot |wenta-|Fol- [Engrg ]vendor|_Actionse |
ELEN CLASS,.** CORRECTIVE ALTIUN . CAID . Jtion ftrnq {[dures ]lowed fcation]issves]Atten |Bases {Calcs fcil. |Oetal)|mented] Met Jtion [lowed J€rroc fError § D | M ) H |
) I | | | [ ! | | | I | | | I
231.6 €2 Resolve contradiction tn 8FN 0} | x | | ] | | | | ] i | | I | | | F=1-1-1
OHE's 1ssuing a specification 1 | | 1 { ] I i | I | 1 | | | } | | I
for a plant and the plant’s { l | ( | | | | | | | i i | | | | [ I |
not using the specification, | I l I ] | | I | I | I | | | ! | I I
! | | i | | i i { 1 I ( | | | | | P11
€2 Devise a method to reflect 8Lk Ul i 1 | x | | 1 | ] ] | ] | | | | | | J=1l-1-]
sited QA requiresents on | | | I | | | | i | | | | I | ( I 1
cadle ists. I | | } | | i | I | | | | l | | | I I
. | | I 1 | | I l | i | | | | | | | | I I
€ Issue an Engineering docurent  BFK V¢ { | | | 1 | | [ | | I { i ] | | J=t-1-1
for limited QA for fire | { | | ! | [ 1 | | l I | I I | I I A
protectfon systeas at EFh. l | | | | | l | | I l ( | l | | ! [
| A 1 | | 1 i | i | | 1 1 | | | ! N I I |
| | | | | | | I | | | | | | | | el
ToIALS [ i 4 | | | ) 12 1 P | 131 | | i I
| | | | | | | i | | i | | | | | | | I I

* Qefined in the Glossary Supplesent.
¢e Qefined 1n Tadble 1.
*es  Corrective action already cospleted, no
CAID required.
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GLOSSARY. SUPPLEMENT R
FOR THE ENGINEERING CATEGORY o o

Causes of Negative Findings - the cau$es‘fbr findings that require corrective
action are categorized as follows: L

1. Fragmented organization - L1nes of authority, PGSPOHS\DI]Ity, andw
accountab11uty were not clearlv defined.

2. Inadequate quality (Q) training - Personnel were not fully trained |
in the. procedures established. for des1gn process contro] and 1n the Lo
maintenance of design documants, including audits. o

3. Inadequate procedures - Des1gn and modification control mPthod$ and
procedures .were deficient in establishing requnrements and dld\not P
ensure an effective design control program in some areas. |

4, Procedures not followed - Ex1st1ng procedures control]wnq ‘the design
process were not fully adhered to.

5. Inadequate communications - Commun1catwon, coord1nat1on, and
cooperation were not fully effective in supplying needed 1nformation
within plants, between plants and organizations (e.g.,: Eng1neer1ng,
Construction, Licensing, and Operations), and between = i
interorganizational disciplines and departments. ;

6. Untimely resolution of issues - Problems were not resolved in a
timely manner, and theirvresolution was not aggressiveﬂy pursued.

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

8. Inadequate design bases - Des1gn bases were i lacking, vaque, or|
incomplete for design execut1on and verification and for des1gn
.change evaluation.

9. Inadequate calculations - DPS]gn\calcuﬂab1ons were 1ncomplete, used
Tncorrect input or assumptions, or otherwise failed to fully @ @ |
demonstrate compliance wmth design requirements or support design:
output documents.

10. Inadequate as=built reconcxllatlon ~ Reconciliation of destqn and
Iicensing documents with p]ant as-built condition was lack1ng or
incomplete. [ A N

11. Lack of design detail - Detail in dPSlgn ‘output documents was
insufficient to ensure compl1ance with design requlrements.

2666D-R19 (11/09/87)
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12. Failure to document engineering judgments -~ Documentation Justifying
engineering judgments used in the design process was.lacking or
incomplete, .

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

14. Insufficient verification documentation - Documentation (Q) was
insufficient to audit the adequacy of design and installation.

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

16. Engineering error - There were errors or oversights in the «
assumptions, methodology, or judgments used in the design process.

17. Vendor error - Vendor design or supplied items were deficient for
the i1ntended purpose.

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

1. Hardware - physical plant changes "
0 2. Procedure - changed or generated a procedure

3. Documentation - affected YA -records

4. Training - required personncl education
5. Analysis - required design calculations, etc., to resolve

6. Evaluation - initial corrective action plan indicated a need to
| evaluate 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

Peripheral Finding (Issue) ~ A negative finding that does not result directly
from an employee concern but that was. uncovered during the process of
evaluating an employee concern. By definition, peripheral findings (issues)
require corrective action. .

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

2666D-R19 (11/09/87)
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o Documentation chdnge (D) < This is a changei to any des1gn Input
output document (e.g., drawing, specification, calculation, or: !
procedure) that does not resu]t in a significant reductlon in design
margin,

) Change in design margin (M) - This is a change in das1qn : ‘
1nterpre1atlon (minimum requirement’ vs actual capability) that
results in a significant (outside normal limits of expected: !
accuracy) change in the design margin.. All designs' include margins
to allow for error and unforeseeable events. Changes in design
marg1ms are a normal and acceptablei part iof the desngn and
-construction process as long as the final design margins ‘satisfy
regulatory requirements dnd applicable codes and standards.‘ b

0 Change of -hardware (H) - This is a physical change to an‘ex1sting
plant structure or component that results from a change in the!
design basis, or that is reqguired to correct an 1n1L1a11y inadequate
design or design error.

If the change resulting from the corrective actioniis 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, c0nquuenrly. ‘the scope of required '
changes may not be known. Corrective act1ons are judged to be s1qn1f1cant if
the resultant changes affect the overall qua]ity, performance, or marqln of a
safety-related structure, system, or component. Lo

2666D-R19 (11/09/87)
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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
element or cateaory with which the concern is shared; the plant sites to which
it could be applicable are noted; and the concern is quoted as received by TVA,
and characterized as safety related, not safety related, or safety gsignificant.

0107A-RS3 (10/28/87)




ALLALKA T A

LMPLOYEE LUNCLKNS FUR SUBCATEGURY 23100

CUNCERN PLANT e lLaBILLTY
ELEMENT  MumsEx LcAllon. S weh BN B
231.1 1N-85-010-004 BN X 1
IH-85-534-001 WEN X X
iH-85-534-00¢ WEN X X
- ohiP-glP-10.35-8-10 vk X A X X
2312 IN-85-004-001 WBN b
[» iN-85-470-001 WuN X
*  SR/NO/SS indicates safe
- by IVA petore evalustidus,
F 2/e9u-3  (lv/evser)
T S

CUNCERN DESCRIPTL0M#

REVISION NUMBER:
PAGE A-2 UF 3

4

“Prublenm with fire protection piping design in Unit 11,

example: Unit 1, Aux. Bldy, Elev. o92', undersized fire protection
piping for the anount of sprinklers being fed by line. EG: 5

sprinkler neads on a 1" Vine being fed by a 1-1/4%

lines. Cl feels

that tnis desfyn dues not awet fire protection codes.” (SR)

L7 3
Vi

re protection sysiem wot instalieo per KFPA code requirements.
Meny lines nave tuo many sprinxler neads- for the pipe size (e.q. more

then 10 neads on ¢° pipe, or more than 5 needs un 1-172* pipe); &y
wrony pipe size in unit 2 Aux., 713* ele. ‘g0 west toward reactor, run
of 1% pipe at curner before wall witn mezzanine over it.*™ (SR)

“*fire protectfon lines do not meel NFPA cude, buth units,

lines are 172, wnicn is too swall, Exasple: Located in fresh air
nandling room aux. bldg Unit 1. 30' from air lock to reactor Blag,
on left, 713* Clevation. ({3Kj

“Li concerned that welding swaller diameter pipes to larger diameter

plpes in FPS could restrict the flow of water. He would fesl much

st muLa

better if ne could see o docwment from an insurance conpany or some

with

reliable sutnority stating tnat tne systes conplied

specifications.” (SR)

fire protection water.® (SR}

“"EV. 757", 6Y00 V snutdown board rooms A & 8 are not protected from

Cl gave this

Some supply

"1%7* level, Heactor duilding, units | x'z. cuntains @:Qiivm;;ilcngear

wnich controls the reactor coolant putps. Ine switcngear-islocated
tivated, could cause

under a fire control sprinkler system unicn, if ac
faflure of tue switcngear and the pumps.® (SR) ---

ty related, not sofety related, or sdafetly significant per determination criteria in tne ECIG Program manual and.applied




CONCLRN
ELEMENT HUMBER
Z31.3 IN-85-534-004
3.4 1H-Bb-3U5-U0¢
231.9 TAX-80-0Ub
. 1=85-9Y3-NPS
2310 BNP-YLP=10.35-1

iy

Alfatne Nl A

LHPLLYEL LUNLERNYS FUR SUBLATEWURY 23100

KLVISIUN hUMBER: 4

PAGE A-3 OF 3
PLANI APPLILALILIY . )
LULAL LUK SyN WoH  BFR 6N ] CONCERN UESCRIPTION®

woN X “Sprinkler neads in votn units are installed adjacent to ducts and

walls. 1Inis blocks their spray area, (Examples are generally around

. ducts larger tnan 172" across, also Aux. bldy,, stairwells or Uait 2
side Letween 713° and 729 elev.) €l nas no more information.
Construction departuent concern.* (SR)

L] ¢ X “fhere dare no fire dampers in diesel generator building 45 leading to
the fan room. It a fire were Lo break vut downstairs, the fans would
pull tae tlames turough tne floor grating of the fan room.® (SR)

SUN X X A X *“Vital pattery rovm resistance heaters could be a potential igaition
source in the event an exnaust fan failure allows accumlation of
combustible gases yenerdted during charging.® (S$S)

s X X *Ine desiyn of ventilation of battery rooms at SUN and WEH is not
adequate.”  (SR)

BLN X X X X - "Discrepancy Letween G-13 deSignation of fire protection drawings (QA)

and engineering treatment of fire protection drawings (as non-QA).

“Als0 NUR 2075 {fire protection cavle deficiency) was inva\ioaged
based on verbal information received by telepnone that contradicts
desiyn approved documents.” (35)

« SK/NU/SS fndicstes sately related, nol sdafety related, or sately signiticant per determination uriterio in the LCTG Progrom wanugl and opplicd

by IVA before evaluations.

21eyu-3

(lused/sl)
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ATTACHMENT B

'SUMMARY,OF ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR
SUBCATEGORY 23100

Attachment B -~ contains a summary of the element-level evaluations. Each
jssue 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 relate a corrective action description in
Attachment B to causes and significance in Table 3 by using the CATD number

which appears in Attachment 8 in parentheses at the end of the corrective
. action description.

The term "Peripheral finding" in the issue column nrefers to a finding that
occurred during the course of evaluating a concern but did not stem directly

from a employee concern. These are classified as "E" in Tables 1 and 2 of this
report

0107A-R54 (11/06/87)
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SUAAKY UF 153ULDS, FINDINGY, AND LuskECTIVe ACTIONS Page 8-2 of 23
FUR SUBLATLLURY 23100
Issues Findings Corrective Actions
ARARARAARRRARRARAE
Elenent 231.1 - Undersized Uistribution Headers

RAARRKARRARRARANRS

SQN SYN SON i

a. Cnange in pipe size could result d. SUN FPYS was initially desiyned tv weetl HHL BIP APCSB a. ho corrective action is required.

in flow restriction.

S 2o seromn s

Ue I" uc lll)ul GIILT umvauy ICVIC" dll\l
documentation needed to contirin
compliance witn specifications.

" d. HPEPS pipe sizing is not in
accordance witn WFPA requirenents.

(1%
.

23340-16  (11/09/8/)

LIS

ar - ae v P

fias & twO-phased proyran in pldCc dt dequuyah o

Y.5-1. Ine cunservative HEPA-1S "Pipe Sclicdule Method™
wWas used Lo size the FPSY plplng. Inis metnod ensures
thot main hedders hdve sutlicienl copacity tu support
vranch tines and that vranen lines are larye enougn to
meet toeir service requirements.  Ine HdC's SER tound

thig dnunn adeauate and licensable
quate and liceasable,

lnucpruutut |n>chtluu> uy fire prutcctlun SPCCldIlSlS b. liv currective action is required.
were pertormed: Lo obtain nsursnce.  Ine insurance is in

ettect ot tnis tiwme, luu;p;udeul reviens Of SYN for HFPA

compliance are conducled un ¢ sewmi-annual bases by

spu.la"y trained and certiticd persunnel vn contract to

the fire lu\uranrp und»rurllur.

Toie faitial Syb FPS5 must be UpyTades o sacel ficeed < Ce CAIU 23V U= oyl inei. T3y iduiitifies tne
{ WULFRYU. 48 and Appendix KR) rcgulutory requirements.  1VA problcm as lulluas.

accomplisn. tnis. As part ot tnis prograu, VA iy “Bring SUit £P5> intu pipe sizing

pertoriming sy;tem walkduwns and luenutymg areds compliance aith iWfPA-14,%
requiring woditications. _As=vuilt drawings retiecling

the present system and any necessary mogificatiun are Ine CAP tor this LATD fuentitivs the
being gunerateds - 'ayormr‘r&c calculations Losed on these corrective acticn o5t

as=-built drawings dre beiny pertoraed to confiria

prlidm.e Wit WEPA T3 Tieader sizing any sprinkter - “SqtP snuii revisz Lo PPYD drawings
density requirements. to retlect Fuxs 3315, 4b4¢, 4543, and
T T e 4551 under Eih C-0319."  dil snall
cowplete pnase Z uf e progras by
upyrading portions of tue control
building and auxiliary building areas
to hFPA-13 rcqulr.....uu.s.

No CAUR was yeneratea. The cumpletiun
date 15 July i9Ygo.

“Puase T of this prugraw, wnich aduresses puruuus of tne  d. See (¢) cbove.
_FPYS necessary 1o mest Appendgix K ocriteris is Cump]dled o

and has been acceptled Ly tne rRC. Additivnal piping has

been fostalled -to bring toe pipe sizing into-corpliance -
withh KFPA-13. Pnase ¢ will cuntinue tnis etturt to

duuitioial plant areas.  Pnase ¢ Vs inprogress. -




Al lAavaid o REVISIUN wUNGER: < '
SUMMAKY Ur 153Uk, FINDITiuS, mltv LurdLCTIVE ALY lulis Page 8-3 ot &3
FUK SUBLATLOLURY <3y

»

Issues Findings Corrective Actions
tlement 231.1 - wWBN o . WUN,
4. unange in pipe size couly result a. Ine Wit Aiyn pressure 1ire protection system (uPFPY) was 4. Mo corrective action is required. .
in tlow restriction. designed to comply witn tne requirasents ot the WKC BIP ’

¥.5-1, Appendix n, “uuivelines for Fire Protection tor ’
Nuclear Power Plants.” Inc sprimder systems ore
designed in accurdance witn tne criteris esteolisned in

tne Hational Fire Protection Associativn (NFPA) Standard .
ho. 13, “Standard tur Installation ot dprinkler
Systews.” Uriyinally, the design utilized tne '
cuaservative tavular yuidance of tie "pipe scnedule .
. Metnod.™  Ine HPFPYS was later moditieo to acCommoate tne :
requirenents of 1UCFKOY, Appendix k. Ine design was .
evaluated using the criteria tor “nydraulically uesiyned o
sprinkler systems® to ¢liminate unscceptevle tlow '

restrictions. Inese criteria ore provided 45 an
alternate metnud in HFPA-13.

o. Fire insurance company review and v. Inuependent perioaic inspections vy certitivd tire L. No corrective action is required.
ducumentation needed to confirm protection experts are being perturmed prior to odbtaining
compliance witn specifications. fire insurance. Thougn fire insurance will not ve in )

ertect until fuel load, tne insurance company inspections
provide an adgaitional level or review for compliance witn
KFPA standards ana fire insurance specifications.

c. ine HPFPS piping is undersizea fur €. As a result of continued HRL inspections, muN nas gone ¢. Ho turtner corrective action iy required.
» tne anount of sprinklers. tnrougn a pnase ot Fire protection system revies to - . )
coaply with the requirements ot TWFKaU, Appendix o. Ine previvus revisions descrivea under |
- Vesign cnanyes resulting from tuese reviews were *Finvings* were completed Letore tne . !
" evaluated by nydraulic analysis and by preoperational start ot tne ECSP, .
testing. bBotn tne analysis and testing tor ECAs 5¢lo anu i .
Jvol continn tnat tne fire protectivn system meats tne |
‘. NFPA si2ing requirements to supply the required spray
density to tue prescrived ared. .,
d. hPFPS pipe sizing is not in d. Tne HPFP> pipe sizing was evaludted oy tne hydraulic « d. Ho further corrective activn is required.
accordance with NFPA requirements. analysis metnod provided in NFPA-13, Section 7, tue
system was found acceptavle vy tne fire insurance company Tne previous revisions described under , .
. inspectors, Tne HPFPS pipe sizing criteria were also » "Fingings” were completed betore thne
. reviewed Dy the HKRC anu found to be adequate as reported start of the ECYP. .

in its Safety €valuation Keport.

%

2333u-17  (11/0y/87)
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Allatnenl 6
SUMAAKY UF 1d3utd, Flnulhedy, ANV CURKeCTIVE ACTIONS
Fur susLAleuurY 23100

Finuings

KEViISION HUMBER: 4
Page b-4 of 23

Corrective Actions

Element <31.1 - uFﬁ

3. Cnange in plipe size cuuly result
in flow restriction.

b. Fire insurance cumpdany of relisbic
autnority review ana
‘documentation needed to confirin

BLN

a. Ctng
§

D: Fire insurance Lompany or rclnabie
authority review amy —~ —
ducumentation are needed tu conf irm

cunp1|adce witn speciticativns,

¢3330-1 uv/@s/} -

]

d. Iné BFn Tewnnical Speciticutions dection s/4.11 provide
tne mininun requiremnts tor safe uperdllon of tne tire
protection system. Tne lecnnical specitications also
require nydravlic pertormance testing every 3 years to
assure that the System pertormance remains witnin tne
prescrived iimitations.

L. lue Browns Ferry iucleor Pertorignce Plan eapresses
comaitinents tu provide duditional independent evaluatiuns
of tne FPS. Tuese evaludtions are oeiny perturied oy 3
qualit |g¢gmnp=¢ring consultant, Tne evaluation will
docuinent any deviations trow KFPA codes. A plen tor

p'}t‘t‘k:fhd‘lwn o hwdiiicativis or JuSiiiiCduuu oi

exceptions is required to ve completed vetore restort ot
any BFH wait, T

BLh

a. Tne old fire protection sprinkler systems dre designed in
cunformance witn-8FPA 13, Tne oLl precperational test
progran incluoes tne tire protection systea. Tne system
test ovgective is to verliy that specified pressures and
tlows are. supplleu tu designated suppression Systews dud

“nuse statlons, whicn will estavlisn contorsance witn-tne
NFPA requirements, or require woditfications to estavlisn

conformance.

Independent Akt and nuclear insurance Cumpany reviess are
p}anﬁud; wnictrere routine activities tnat occur prior to
ovtaining an Operallng license. Tnese inuependent
evaluations will contina complidtice witn appliicdoie -
specltlualious or require woaitications to estaplisn
conpliance.

1=
B

BFN

a, CATD Z31 01 BFN UY (Ref. s8) identifies
tne problem,as:

“Tne comnitiments made in the Browns
Ferry Nuclear Performance Plan
regarding the rire protection systen
thos. 81, 8Z and 83) nave not been
cunpleted to date.”

Ine LAP tor tie CATD identities the
correciive action as:

“Comaiturnts ¥, o¢ ind 83.a5 stated
in tne BFKP Perfurmance Plan Vol. 111
are currently in the. process of peing

imolementud Traae s o
PP TCHERIEC,.  NEOT LRIRERILS aitT

cneUuled to ve corpleted prior to

sC B ran
Tesiai l.-

cere ftnuinte ana

T HO LAYK was iSSued,

L. See {d) duuve.

BLN.

a. No corrective action is reyuired.

S

b. Ho currective action is required.

R N

. x



Issues

nllaciichl 8
SUMMAKY UF I55ULS, FIRUIILYS, AHD LURKECTIVE ~LTIONS
o SUbtaleourY 235100

Findinys

REVISIUN fUMULR:
Page 65 ot 23

Corrective Actions

4

AARARARRASARRRARNR

€lement 231.2

RARARARNARNRARARAR ~

(tiot to be evaluated)

3. Tne bYUU V shutduwn LOargs are not d.

protected froa fire proutection water
spray.
b. Tne 6900 ¥V shutdown boaras will tail .
» due to sprinkler actuation,

{Tne concern identifiea “the 6.9 kv
switchgear wnich controls tne KCPs.*

In actual fact, tne b.9 kV switchyear
identitied are tnhe 6.Y kV snutdown

boards. Tne KUP switchyesr is in
weatnerproof enclosurés in a ditferent A
location. The concern-was interpreted

to mean tne 6.9 kY shutdown boards.)

23330-16  (11/09/8/)

Sun . SuN

- tlectrical Panels Not Protected trow Sprinalers

Element 231.¢ - wWBN Wbl

Ine tlow diagrams (49/WodU=¢ and <b) and tne piping
urawings (4/waY1-8¢ and -d3) destrive the presence of a
fire protection sprinkler systen in rooms 797.0-A24 and
127.0-A2 (6900 V snutdown panel rovas). Uirect
inspectivn of tne area also contirws tue existence of tne
nigh-pressure tire protection systea (HPFPS). Tne byw ¥
shutyown panel iy niot protecled trom tne sprinkler spray
{Lecduse such protection is nol required). Tne location
of tne sprinkler neads above the snutdown panel and the.
absence of otner major combustivle materials provide
reasvnavle assurance that any tire in the stutdown rogm
tnat activates the sprinklers will ve in tne snutduwn
boards. lhe purpose of the sprinklers tuen is to prevent
:qe vire fron spreading, not tov protect tne panels trom
ire.

Tne tire protection system installed in these areds is ot
a preaction agesiyn., The system piping is not charged
with waler downstread tron a preaction valve. Actuation
ot tnis valve is provided by two Cross-zoned (separate
circuit) fonization swoxe detecturs. loe dry systen is
also pressurized with air to ensure the avsence of

leaks., Tnerefure, tne system is designed to preclude
spurious actuatiovn and is activated only by neat
(prodadly from a fire in tne shutdown boards) releasing
the fusidble link and by smke detected by fonization
swoke detectors to open tne preaction valve. Tnus, it is
inprobanle tnat tne sprinkler wouly be inadvertently
activated.

SuN

WuN

a. No corrective action is required.

b, Ho corrective action is reguired.
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Element 231.3 - Sprinkler .Heads Spra

.+ (Mot to be evaluated) =

“Elesent 231.2 - 3%,(Continued)

As indicated apove, {t is probable that activation of tne
sprinklers will be caused by a fire In the baords that
nas already damayed or inactivated the shutdown board.
Note, nowever, tnat a second train of shutdown boards at
anotner location is available and presumably operating.

]
2

BLN

SuN
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REVISTUN HUAGER:
Page B-7 ot 23

&

Currective Actions

£lement 231.3 - WBN

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

Woll

4. Ine concern regarding tire protection system sprinkier

vbstructions NAs Dewn duuressed in & nonconformance

report, HUR W-11U-P, In respunse to tais hLR, WEN nas
establ*sned ang lipleaented a proyram of walkdown and
vesign review to ensure complisnce witn Hational Fire

kv turther corrective action is required.

The corrective action descrived umder
“Finvings® was cobpleted Lefure the start
of the ELYP,

Protection Assuciation standard No. 18 (NFPA-13) .
requirements related to sprinkler spray coverage. Tnis

progrdm has veen reported to tne KHC in tne final report
ot NCR W-11U-P. Tne WLK dnd the resulting ECH Jub/ nave

been closed; fowéver, the sprinkler inspection proyram is :
being tracked by the construction urganization's
Cuomnitiment Tracking Récurd (CTR). Continuing | .
. surveilldice Féquirements are described in the fechnical .
: . Specificdationd (4.7.11.4.0.3). Tnis teamical .
) specification section réquires that 411 satety-relateg ‘ :
areas Ue Inspécted for sprinkler ovstiactions every ‘
18 montns. ‘
BFN BFN ; G :
(Not to be evaluateo) ] :
BLN ‘ sLh oLt .
(Hot to be evaluated)
» AN RARARNRRANRRRAR . )
Element 231.4 - Lack of Fire Dampers in Additional viesel Generator suilding ,
ARRARRAARRRAAARRRANR ,
SUN Sl SN ’
a. Lack of fire danverg in the #5 giesel a. The ¢5 UG system fmproves plant availapility during a. ho corrective action is required. i
generator (UG) building between the testing, repair, and maintenance of the vriginal four 06
diesel room and the fan room systems. .
could cause spreading ot fire. . ;

23330-16  (11/09/87) . .
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Corrective Actions

Element 231.4 - SYN (Continuud)

23330-16 (11/09/87)

Tne U6 sets #1 through 4 are each in a separate tire zone
and equipped with LUz tiré tignting systems and fire
dampers in tne floor yratings, Inis arrangement prevents
a fire in any UG or peripneral rovn from spreading to
other UG systems in tne same building, end thus complies
with Appenaix A, to grancn Tecnnical Pusition, Auxiliary
Power Lonversion System drancn (APCSYH).

Toe #5 D6 rovm does not reyuire fire dampers between tne

Us rova and tne intdke 4ud exnaust rovns beceuse it is a

single rire 20ne

s 200,

b.

e S e X

Tie design ducuumiils sre inconsistent regarding the
yrating tire dumpers in the #5 06 Luilding. GUC
SyN-UL-V=11.1.2 -is not compiied with, Urawing
4/d8b0-14 K¢, shows dampers; drawing 170910-3; K8, does
nut.

£Y Lo
Fiour

CAlv 231 03 SUN VT (Ref, 73) identifies
tile probiems as:

“Urawing 47WBbb-14 Rev. ¢ ang GUL
SUN-UC-Y-11.1.2 Rev. 1 do not agree
with as-built condition ang drawing
V149l0-8 Rev. 8.
ine LAP for this CATU identifies tne
corrective action as:

“SUH (DAE) snall revise flow diagram
47d8b6-14 Rev, 2 to delete fire
dampers U-30-647 andg 0-30-638 at the

flour grating of tne air intake and
exhaust rooms. UNE {Mts), shall revise
general design criteria (o0C)
Suii-uC-¥-11.1.¢ Kev. 1 paragrapn 4.0
deleting tne requirewent for a fire
protection system that prevents fire
from spreading frum peripneral rovas

to the #5 U.G. Koowm™
o LAYK was fssued.

Completion is scheduled fur June 198/,




Allacndnl b REVISION HUGBER: 4 .
SUMMARY UF 155ULd, Fltwllwd, AHD LURKLUIIVE ACTIUNS Page 8-9 of 23 .
FUR SUBLATELURY 2sV0U :
. Issues Fingings Corrective Actions \
Element 231.4 - WBN WHK WEN . ..
a. Lack of tire daspers in tne fittn a. Tne Vb sets 1 turough 4 are eacn lucated in a sepirate a. No corrective action is required.
diesel generator builaing between tne fire zune witnin the sawe vuiluing dnd equipped witn LUy ' ;
diesel room and the fan rova tire fighting systems and tire danpers in the floor .
could cause spreading ot tire. gratings. Fire dampers are installeg in ventilation :
ducts penetrating fire walls of auxiliary roows. Tnis iy
arrdnyement prevents a fire in any Wi or peripneral rova :
from spréadin? to other UL Systems in the Same building, v
and thus complies with Appendix A tu NKU Brancn Tecanical -
Pusition, Auziliary Power Conversion System Brancn ’ B
(APCSB). N

Tne Fifth Do set is locateu in a separdte building. It
improves plant availability during testing, repairing,
and maintenance of any one ot the uriginal four LG sets.
The air intake dnd exnaust systems in tne rooms abuve the

UG bay are an inteyral part ot dand wust be operdtional X

-witn the fiftn LG set, It is true thel “there are no .
fire damers Letween the enygine bay and tne Fan rovm
avove.* As pointed out in tne concern; nor are any '

required. No (U, fire protection system is installed v

- which would require fire dampers, and tne titth VG :
building is not fire cunpartuntalized between the enyine Lo

bay and tne fan room. :

“

b. Peripneral finding. b. TVA's General uush‘;n Criteria for tnvironwental Countrol 0. LATD £31 U4 wiN VY (Kef. 8¢) identifies
» in tae fiftn UG building specity tnat tire not be the provlea as: -
permitted to spread frum peripneral rovas to the tiftn Uo v

room. however, drawings 47W8b6-14, R8, and 17w91U-3, *As built and |sic) drawings .

" K13, du not show tire daipers between the UL roow ang tne 474866-14 Rev. 8 and 17Wylu-3, -

-~ air nandling rouns. Rev. 13 do not ayree with GUC Ho. ~
WB-0C-40-28.2, Rev. 1, paragrapn 4.6 :

. regarding fire danper requirements.” =

Tne CAP for this CAID identifies the -

corrective action as: s

*Issue a ELN (6827) to revise Hatts s

Bar Huclear Plant Design Criteria, '

WB-UC-40-28.2. (Additional Diesel .

: Generator Building environrental .

: control system), Section 4.6 (fire '

. protection), to reflect actual

conpartmentation requirements for the
additional diesel generator roos. .

23330-16 (11/09/87)
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Page B-10 of 23

Issues findings Corrective Actions
Element 231.4 - uBN W
Note: The requirements imposed by this
criteria (W8-UL-qu-28.2), are not in
accurdance with criteria as stated in
desiyn criteria WB-UC-40-28.1 (additional
. diesel gunerator system class IE),
Section 3.13 (fire protection), which
identifies TVA drawing series /w240 as
the governing Jocument tor the
determination ot tire protection
compartientation. Urawing 47wW2du-10
shows 5o Compartucntativn requireacits
. for tne gadditional diesel generator room.”
fne €AY was to be investigated under PIR
Ao WBP 8710,  Coapletion is scueduled
for before unit 1 ruel losd.
BFN uF ke BFN
fMas b ko ausl.ice ol
lllUL LV UL CYaituavcuy
“BLN TULN TBUH
(Not to be evaluated) .
RARRRARRARNAARARAS H - N B N
CYaeame J2Y b o Admaes -t A Hal .au Waure ant $1aP3an Suctoua tlucfan _ __ _ _
L ICINCHIG LWl = HU:\‘UO\.] Ul DALLLE Y NUWIIE TLHL T IUR TV Jy et Voo 1yl
CARRRARARKARARAREAS
SUM S SeN
a. Resistance neaters in Syl vital a. Inere is no violation of comnitment tu thne HKL, TVA design a, Mo corrective.action is required.
battery rooms could be ignition criteria, or industrial code by installation ot electric
enumane €ar hudennan (M) rocictance neoatore in nronerlv ventilated batteryv roome. There - _
2AVUTLC 2 TUE sijut vyt (i /y ) PRITSISNLE Reeres s pEOPRT Yy Yent < ¥ rooa|ms
generated during battery charyiny. are no limitations on potential iynition sources because tne
’ ventilation system limits nydrogen buildup to less than 2 -
percent. Hydrogen cannot burn fn air ot less than 4 percent.
,,,,, b. . Battery room exhaust fans fail.. b, Except tor tne UG battery 1 througn 1V noud exhdust systems, b, No-corrective action is required.
. i all battery room tans are provided with a backup and automatic

. exnaust systea tor s battery V.

- fans, -fncluding for Db
wilh ewergency power.
~“tne wain control roocn, -

ventilation system is,

ZJJJUf]pﬁi(ll/U9[ulj

"

.

A1l battery system exnaust
patteries, are class- 1€ ana supplied -
Malfunction of fans is annunciated in
“Unmoticed cumplete tailure of tne

‘theretore, very unlikely.
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Issues Findings Corrective Actions
Elewent 231.5 - SQN (Continued)
c. Hydrogen accumulates in the vital c. Tne normal ventilation tlow in the ballery rooms is c. HNo corrective action is required.

d.

battery rooas.

The design of tne ventilation systems

for the 125 V vital battery rooms,
250 V battery rowas, 24/4Y V batlery
rooms, and the aiesel generator
battery areas is not adequate.

sufticient to maintain the gverage nydrogen concentrativn
velow halt of tne Tower tlamuability limit considered

sate Dy HRC Regulatory uuide 1,128, Ine tine requireo to
build up to this cuncentration witn complete ventilation’
tailure is ample (usually more than 638 hours) for

currective action. Scnedyled surveillance of battery and
charger parameters would indicate uvercnerging of

batteries dnd heuce hydrogen yenerdtion beture a

hazardous concentration could oe reacned.

A hydrogen survey Contirmed tnat no pockets of nigner d.
concentration develop in the 250 V and 175 ¥ vital
battery rooms | througn IV. No survey was cunducted tor
the vital pattery room ¥, wnich is more prone to pocket
tormation due to tne lucatiun of tne exndust ducls
several feet beluw the ceiling. Tne Ub I througn 17
battery exnaust nood-would accumulate nyurogen if the
txhaust damper 1ailed to close, tullowed by battery
overcharging.

CATUD 231 0% SQN UY (Ref. 108) identifies
the problen as:

“Ine tifun 125 V vital battery rovm
has nivt been surveyed for hydrogen
pocket ing under actual conditions
while and following equalizing of the
battery. Kuv scdvenging noles are
provided in the protruding exnaust
duct. Tne UG pattery I through IV

exhaust houds may accumulate hydrogen .
upon damper failing closed. BUP
specif icatiun tJ3/4.57.2 does not show
. ! : criteria for acceptadble battery .
» charge paramcters and surveillance
interval (12 nours) is not confirmed.”

eV v,

Ine CAP for this CATD identities the
corrective acgion as:

-
e

. “to prevent possivle nydroygen K
: Luildup, SYEP M3 snall: N

(1) Revise HYAC drawing 174Y10-2, in
. the diesel generatur battery .

rooms | tnrouyh IV, to drill
. 3/4-inch holes in tne motor .
operated damper located at the ‘
discharge of the battery hood :
exhaust fan.

«® .

23330-16  (11/09/87)

«
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Issues Findinys Corrective Actions

Element 231.5 ~ SUN (Continued)

(2) Revise HVAC drawing 47H920-Y, in
the fifth 125 volt vital battery
room, to include 3/4-inch noles
in the exhaust damper frame near
the-ceiling.

The 125 volt vital battery rooms |
througn IV already have noles in the
nha

duete nosar ha o
wUL LS NTar wng (<

Ho CAUR was issued. Completion was
scheduled for U3/15/87.

RBN LT HUN
a. Huesistance heaters in wuh vital d. Inere is no violalion ot Comnitment to tne A, TVA a. No corrective action ig "equired.
pattery rooms could be ignition desiyn criteria, or industrial code by installation ot
cources for nvdrn.mn (H,) oloctric recictance nuatare in uronesls ventilated
VLWl U0 ; LECORT A0 TOS oA Abaiis I prUper sy Vel iiadd
yenerated Uurlng battery cnaryging. nattery rooms. ‘Tne ventilatlon sy>tem limits $ nydrogen to
less tian ¢ pmu:lu. whicn is ucll velow the 4 percent

tlammability limit.,

b. uattery room exhaust fans tail. L. txcept tor tne diesel yenerator (uu) batlery | tnrouwgn 1V b, _Ho corrective action is required.
ticod exndust Systews, all battery room fons are provided

witn 2 backup and automat ic switcnover youn leay fan Ll

back d automal itcnuver upon leey fan
failure, lnere is no dedlCated eshaust sy>lem fur Uu
Udltl:ly l. NII Udlt!:ly >]>l€l" Ellldubl ld"). lllClUUlllg
tnose. for UG batterivs, are class 1€ and supplied witn
ewergency power. Maltunclion of tne battery room
ventilation tans in tne cuntrul anu auxiliary buildings
is annunciated in the maian cuntrol room. Unnoticed

. complete failure vt tnese ventilation‘system(s) .is, e

tuerefore, very unlikely.

C. Hydrogen accumulates in the vital ¢. Tne normal ventilation tluw in tne battery rooms is C. HNo corrective action is required.
pattery rooms. sufticient to maintain tne averaye nydrogen concentration T s T
. velow nalf of the lower flaunani?ity limit considered
sate by NRC Reguialory Guide 1,126, Tne time required to

tailure is ample (29 to vd nours) tor currective action.

. would indicate overcharying ot batteries and hence .
iydrugen yenerat ion betore g iazardous cuncentration - -
could be redched.

2333D-16 (11/Uy/8/}

~ AL R .« e - ez os . s » " -

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Scneguled-surveillance of vattery and charger parameters - - - - - - L
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Corrective Actions

Element 231,5 - W8N (Continued)

d. Tne desiyn of tue ventilation systems

for the 125 V vital battery rooms,

250 V battery rooms, 24/48 V pattery

rooms, and the diesel generator
battery areas is not adequate.

2333D-16 (11/09/87)

A hygrogent survey contifued that nuv puckets of nigher d.
cuncentratijon develop in the Z50 V and 12> ¥ vital

battery rooms 1 tnrouyn IV. NO Survey was conducted for

the vital bdattery roon V or tne 24/48 V battery roows.
However, the exnaust duct ang fan contiyurations near the
ceiling ot pattery rova Vv and the 24748 V battery roowms
prevent hydrogen pocxet formation.

Tne UG battery exnaust novds in UG roums | tnrough IV
would accumulate hydrugen it the exhaust dasger
downstream of tne fan tailed closed, followea by battery
overcnaryging. The fire damper upstream of the UG pattery
exnaust hood tan is equipped witn two fusiole links in
parallel. Tnis winimizes unintentional fire varper
closures,

CATD 231 U5 WBN U1 (Ref. 119) identifies
the problem as: |

noods and
nydroyen

Tne CAP tor t ism identif s the
corrective acfio :

lﬂlﬁa
“Ihis conceln ty 1dar safety
concern whed ¢ te m b single
failure staiypln g
L 3

V. A mechanidal tailure » 06
battery eiakst €anfgogtd Yender
the fan i riﬁ* the
discharge Jatidr wo ndin open

the outside 1S

ducumented Mulles and
eftects Analksis, SecPidngy §f tne
FSAR.  Failule bfltne ug to a

loss of powe be
detected in synce
the fan is in}p erition
every 8 nours

Attached).

~nN
.

A loss uf powe ilure of a stagle
train will cavge
down and its a
close: dince t chargers
are powered by {he sane train of
that which is lost; tnere will be
no hiydrogen accumuylation from
battery overcharging.
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Page B-14 of 23

Corrective Actions

Element 231.5 - WBN (Continued)

No CAR.was issued. No additionad

3. A mechanical failure of the exhaust
damper to open or remain open
during fan operation will. not
prevent hydrogen.venting through
damper leakage. Uuring battery

over 9} assuming worst case
nn.‘ o hzr’arlnc aro

‘ capablm;kducing 0.14 ft of
nydroy A damper leakage
\ rate o?ﬁ "ﬁ./mm is enough to
\ vent tho%en with a safety
fasko® of 428 mechanical

1 e ‘a\tached [to the
\-‘. was"eliducked and documented
‘"m’,m \acn of the four

ILieEge Cxgaggn Bumpers which were
ed f

ilure mode
its are as

\CFu Leakage Data
measured at
~Exhaust -Hood,

Requesl
o, 37079 and, efore, witl mpi be able
to test (sic) aftprimaintenance wirk is

corplete. Expect\s (or similar} resuits

aciions were necessary-to coaplete the
~ CAP,
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Findings

REYISION MUHBER:
Page 4-15 ot &3

Corrective Actions

4

Element Z31.5 - BFN

a.

b.

C.

BLN

a.

Resistance heaters in the vital a.
pattery rooms could be iynition

sources for hydrogen generated

durinyg battery cnarginy.

Battery room exhdust fans fail. ) b.

Hyarogen accumulates in the vattery c.
ToOmS.

BFN

Tnere are no electrical heaters in tne ¢SU ¥ vital
battery rooms. Ine 6 control vatteries are under vent
hoods renute from tne electrical unit nesters in tne
large UG roows. [fnere is nv violation of cuanitment to
tne NKC, TVA desiyn criteria, ur industry code vy
installation ot electric resistance neaters in properly
ventilated vattery rooms. Ine battery cnargers are
provided witn wonitoring instruments that annunciate
overcurrent in tne wain control ryom.

Tne battery rovm ventilation system has redundancy and is

supplied from tne class 1t power bus fur keeping the
hydrogen concentration at all times velow Lne ¢ percent
considered safe oy NKC reyulations. fluw indicetors ur
Tow alarms are pruvided locally or in tne main control
roon,

Hydrogen evolutivn rates are low enough to prevent
builoup to Z percent average witn no ventilation within
the surveillance interval of tne battery room and nood
ventflation and cnarger systems. ’

BLN

Resistance heatérs in the vital a. Tuere sre no electrical resistance neaters lucated inside

battery rooms could be ignition
sources tor hydrogen generated
during battery charying.

Battery room exhaust (}ns fail, .

»

23330-16 (11/09/87)

tne vital or nunsatety-related vattery ryoas. Ine wEC
nandbook impuses nv special requirements as to the type

of fixture or otner electrical equipment used in properly

ventilated battery rooms.

fue vital battery rovws are equipped with class 1E
redundant 10U percent Capacity supply and exhaust tans.
The nonsafety-reldted battery rooms hdve redundant
100 percent capacity supply and exhaust tans. Low

airtlows in exhaust aucts trip alarms in the main control

roum. Tnese and pattery system troudle alarms give

operators sutficient time for remedial action. Tne tresh

air change frequencies in the battery rouvms are
sufticient to keep the average nydrogen concentrqt!ons
below the 2 percent considered safe by hHU regyulation.

BFN

a. No corrective action is required.

b. No corrective action is required.

c. Ho corrective action is required.

dLh

a. No corrective action is required.

0. No corrective action is required.
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-KEVISIUN HUMBER: 4
Page B-16 of 23 .

Corrective Actions ’

Element 231.5 - BFN

¢. Hydrogen accumulates in tne battery
rooms.

)i/ bi )

L]

c. The equdlizing cnarge, and tnus the evolution of
nydrogen, is limited oy timers on tne battery chargers.
tven witnout veuti\dtlun, at tne waximua calculated
evolution rate, it.would take several Benour snifts (29
to bb nuurs) to build up an _average .nydrogen
concentration ot Z percent in any battery roua. However,

tne low elevatiun of tne exnaust yrilles in tne vital
battery rooms may allow nydrogun te accumelate at the
ceilings. Tnis is not Iu CoumlnanCe with tne TVA 6OC tor
the Auxiliary Builafng LSF fune Eivironaental Control
System, Tne administrative procedures tor surveillance’
and inspection of tne batlery ang WAL systems nave not
yet been issued. At uvtner [VA plauts tnese procedures
provide for operativnal checks ot tne ventilation ang-
batlery Systems every shitt,

C.

CATD 231 05 8LN O01.(Ref.145) identified N
the problem as:

*The elevation of the exhaust duct
grilles in tne vital battery rooms may

allow accumulation of nydrogen at the -

ceiling. Inis may vnoIate _paragrapn .
4.3.4.1 of the General Uesign Criteria

N4-Vu-D740, Rev. 3, Auxiliary Building
‘ESF Zone Enviromnentai Control System.*

Ine CAP tor this AT identified the .
corrective action as:
fve Action Plan:  Exhisust
for each vital battery room .
will be raisea to tne nign point to ;
prevent potential nydrogen :
accunylation at tne ceiling. This
_enygineering cnange will aeet the
requiresents in design criteria
Ka-Vy- 974" Auxi hiu",‘ 5Ulluh|9 ESF Ll
lone :nvlronmental tontrol Syslem, "
parayrapn 4.35.4.1. ECNs 3991 and 3592 s
wull be_issued to implement”this '
correcuve dCthﬂ for units 1 and (
respectively. . .

* -
-—
o

veneric implications:. CAID did not

ingicate any similar items or
inctances inveolved on geNefonle an

L= 4 L} LA™ c I (119 - Gll(l‘
other plants were reviewed by the task
force for similar instances.

Therefore additional actions and
generic revien are not required.

Based on review of otncr areas
_containing Datteries, tnis appears to. . - . . . . . o
be an isolated case and should not

eoccur since WEP 5.2, "Review," nas - - -
veen issued which provided assurance -
that design documenis anu urawings are o
glven the necessary design
veritication and technical review to ‘
ensure_tnat desiyn requirements are.
met. Y




Q AlTAL ol u! REVISIUN NUMUER: 3

SUAMARY UE 155Uk, FINDINGS, ARD LukiellIVE ACTIONS Page 8-17 ot ¢3 -
fUR SUBLATEUURY 23100 :
Issues Fingings Corrective Actions ’
£lement 231.5 - BFN BFN .
A CAUR was issued under Hu. BLF 870113, '
The corrective action is scneduled for
completion 1 year before fuel load for .
units 1 andg 2. “
RRAARRRAANAAAARNARN . ]
€lewent 231.6 - Fire Protection ya Uesiynation .
RRANCRAARTARAANRAR »
’
SUN SUN SuN S
a. Specification G-73 designates a. Engineering treatment ot Sy FPS is a mix vt botn 4 a. CAIU ¢31 U6 SuN 01 (Ref. 150) identified z
fire protection drawings at BLN as {including Hmited Q) and non-y requiraments. Inis is tne problem as: .
required to be YA, but they are consistent witn regulatory requirvaents tor SN FPS.
treated as non-UA vy engineeriny. ’ ) “ypecitication 6-73 _paragraph 3. 1.2
Specitication G-/3 does not designate fire prolectlon YA deters QA jurisdiction to other
requirenents ang specifically defers such jurisgiction to documents. But after stipulating such
otner documents. Specification G-/4 also aefers deferral, yoes on o make (A
identification of (A boundaries to tayineering desiyn requirements in paragrapn 3.2. This
drawings. Design Criterfa SYN-uC-V-7.5 are tne fnconsistency should be resolved.”
definitive present source of SUN FPS YA boundary
identification and requirements. YN FPS design Tne CAP for this CATU identified the .
drawings, in conformance with SUN-DC-V-1.5, establisn ¢A corrective ation as:
voundaries and nave clear jurisdiction over G-73. No
*discrepancies,” per se, can tnerefore exist between tne "¢ lement report for Esployee Concern ‘)
two. 231.0b make it evident that a .
misinterpretation of general N
» construction specification G-73 is N
possible. G-73 leads one to believe ”
it nas QA Jurisdictlon. but it does .
. not. Englneerin? arawings nave been
s designated by G-73 to define QA
.o boundaries and they do. [Ine next
. : revision of G-/3 will change paragraph :

3.1.2 and/or 3.2 to avoid any
potential misinterpretation.”

No CAQ document was issued. Completion
was scheduled for April 1484, N

o 23330-16  (11/u9/87)
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Finaings

REVISION NUMBER: 4

Page B-18 of 23

Corrective Actions

tlement 231.6 ~ WHN

a. Specification G-73 designates
fire protection drawings at BLN as
required to be YA, but they are
treated as non-UA by engineering.

BFN

a. Specification G-73 designates
fire protection drawings at LN aS

required to be 4, but they are

vuy sy

treated as.non-UA by engineering.

23330-1 uy/8/7)

[T . -

Wyl

a. The WuN Fire Protection dystem talls under a limited QA
proyran described in decnanical Uesiyn Standara DY
M17.3.2. Specification L-/3 is a general construction
specification that voes not intend to designate wiN fire
protection YA requirements tor engineering activities and
specitically gefers QA jurisdiction to oiner ducuments.
Specificativn b-73 alsu deters identification ot QA
boundaries tu tngineering design drawings. For these
reasons tne engineering desiyn standards and drawings
have cidar Jurisdiction in YA areds over G-/3, and,
therefore, “dlscrepancies,” per se, cannot exist between
the two,

To preclude tuture misinterpretation, a currective sction
tracking docuuent {CATU) accumpanied SYii Eiement Report
231.b tu edit G-73 as necessary., For completeness and
consistency, a simiiar CATU (23] Vv KPS UT) was developed

tor this report.

 Uperations repurt fUo U] potew o contlict -in 8BS M1/.3.¢
witn the hyad by fmplementing a Vimited proyrea for
yafety related fire protection systems dnd issued CAIU
3UL01-RP3-01 tu resolve this issue.

UFN .

a. tnyineering trestment ot oFN FPS 35 4 wix ot buli 4
(including limited Y} ana non-Y requirements. This is
consistent with regulatury requirements for BFN FPS.

specirication G-73 doés not designate tire protection YA
requirements and specifically defers sucn jurisdiction to
other documents, such as desiygn drawings. Specification
G-73 also defers identitication of ya boundaries to
Engineering gesiyn dramings. BFN FPS desiyn drawings

“establisn YA boundsries and nave clear Jurisdiction over =~ -

Wi

3.

[+ 3
-y

LID 231 Ub WBN U) (Ref. ) states that:
“general construciion specification
G=73 is subject to misinterpretation
as to YA yurisdiction on fire
protection.”

IVA nas submitted a corrective action
plan (23106-0PS-01) [Ref, 188). This CAP
states:

"General Construction Specification
G-73 wiil be edited to preclude
future wmisinterpretation of QA
Jurisdiction on fire protection. A
paragraph will Le added to
differentiate the limited (A
requirements (4t} from the tull gA

requirements {{)."

Inere is no CAY. CLuirpletion was
scheduled for June 1, 1947,

e corrective oction is satisfactory to
the evaluation team,

JVA hes-sobmitied o corrective action
plan (in CATD 23106 IPS UY, Het. 158)
which includes a cummitument to revise
G-73 in a manner that will'eliminate tne
confusion whicn led to the expression of
this concern. Ho substantive chenges to
the BFN FPS UA program are required. The
corrective-action is satisfactory to tne

evaluallanﬁga@.r [

G-=73, No “giscrepancies,” per ?ey-F‘P,‘““T“f°Fe,¢*i$F I

-petween the two. -
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REVISIUN NUMBER: 4
Page B-19 of ¢J

Corrective Actions

Element 231.b6 - BFN

b. Peripheral finding.

23330-16 (11709/87)

BFN
L. UNE issued L-/3 for use at al) VA nuclear plants,

including BFN. BFH aid not use G-73. Tnere is no
auditavle record to establisn wny ¢FN did not use G-74.

*

b. CAID 231 06 BFH 01 (Ref.160) identified

the

The

problem as:

“There is a procedural defect wnich
permits DNE to specify requircments
for a plant wnile the plant has the
option of not adopting or comitting
to the UNE specification.®

CAP for tnis CAIV states:

“Tne Division of Nuclear Engineering
(UNE) has fnitiated a Specification
Improvesent Program (SIP), in part,
as a result of DNYA Audit Deviation
Q8F=A-85-0008-010. In summary, the
audit finding states tnat UNP/UNE has
failea to coordinate and establisn
the applicable requirements of the
general cunstruction specifications
that are applied to modification and
non-routine waintenance activities at
the operating nuclear plants,

The SIP will involve tne development
of master specifications and
project-specific Engineering
Requirements (ER) specifications from
the existing general construction
specifications. Tne €R specification
will provide the engineering
requirements for new construction,
modification and non-routine
maintenance on a given subject. A
computerized tracking system will e
developed tnat will identify all DNC,
UNQA, and UNP site procedures tnat
derive technical guidance from the
master specification so that when an
engineering specification is revised
the correspunding procedures are
fdentified for revision.

t emm i . ————
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Issues findings Corrective Actions

Element 231.6 - BFN BEN

»

The' SIP Program manual, which will
identify the SIP scope and scnedules,
nas been issued. The scope requires
the generation of 67 master
specifications and corresponding ER
specifications for each site. Uther

master specifications wil) be

generated as user needs are
fdentified over time.®
Tne corrective action is satisfactory to
the evaluation team. No CAQ was
generated. Completion is scheduled.

¢. Peripneral finding. €. ihere are incunsistencies in Vesign Stanuard #17,3.¢ c. CATv 231 Us BFN U¢ (Ref.161) states that:
regarging its applicability to 8FN. [Inere is no otner .
eagineering ducument which speécitivs YA requicements for “[nere is no enyineering Jocument
the tire protection system at WFN, witicn ciearly estabiishes for BFN the

(A requirements for firé protection = = = =

" gystens.”

TVA*s submitted CAP CATD 231 06 BFN 02
states that: RO

“1. ldentify comnitiments made to the HRC™
on Fire Protection GA.

2

Reviewr design, construction, and . . _
operational procedures and related
docuneats for implementation. of ftem-
1 comitiments. Also review
procedures - and. documents fer- - - -
consistency and clarity.
3. Incorporate any comaitments that have
not been addressed into existing or
new procedures.” . . ..

ZJJJD-’/WIUH L ,

- - - |- L N L =
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REVISIUN HUMBER: 4
Page 6-21 of 23

Corrective Actions

Element 231.6 - BFN

BLN ~

a. Specification 6-73 designates
fire protection drawings at BLNW as
required to oe YA, but they are
treated as non-UA by engineeriny.

2333D-16 (1170Y/81)

8FN

sLN

a. dpecitication G-73 does not designate fire protection ya
requirements and specifically defers suca Jurisdiction to
other documents, such as desiyn drawings. Specification
u-73 also defers identification ot (A boundaries to
Engineering desiyn drawings. For these reasons, the
engineering desiyn standards ana drawings have clear
Jurisdiction in YA areas over G-73, and tnerefore,
“giscrepancies,” per se, cannut exist between tne two.

4. Revise procedures to resolve
conflicting or unclear requirements.
Tnis will include correction of
discrepancies identified by this
employee concern in tne application
and wording of General Construction
specification 6-73 and Mechanical
vesiyn Standard M17.3.2. 1t will
also ensure that an engineering
implementation level document clearly
establisnes the QA requirements for
fire protection systems.”

Tnese tunctions are included fn the
existing CAUR BFT870329 due for
conpletion by November 30, 1987,

Tne corrective action is satisfactory to
tne evaluation team.

BLN

a. TV nas submitted a corrective action
plan (23106-KPS-U1, Ref. 158) that states:

“General Construction Specification
G-73 will be edited to preclude
future wisinterpretation of QA
Jurisdiction on fire protection. A
paragrapn will be added to
differentiate the limited yA
requiremeats {(*) from the full (A
requirements (4)."”

Tne corrective action is satisfactory to
tne evaluation tean,

e csmen
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SUMMARY UF I55ULS, FINUINGLY, AKU CURRECTIVE ACTIONS Page B-22 of 23
FUR SUBLATEGURY Z3l0u

Issues f inginys Corrective Actions

Element 231.6 - BLN {Continued)

b. HNUR 2675 was invalidated for reasons b. Tne cables wsescribed in HUR Co?5 are sstistactory and may b. CATD 231 U BLN UV {Ref. 165) identified
that contradict aesign approvea ve used as-is. Inese cubles are subject to-tne limited the problem as:
documents. yuality assurance requirements ot G-23, Tne cables were
incorrectly identified as “N,” or non-QA, in tne Cable “Cundition adverse to quality way
Master dtatus:Repourt, and consequently KUK Zolb was exist because cable tracking
fncorrectly invalidated. pcocedures had no provisions tor

identitying cables subject to limited

€42 A1

UYA requirements.”

identified the

*The curre@n d used at

Billetonte Tosmledt ify tne Yuality
Assurance Tkt of Cables, W
inl

e § &f the Cable Status
ok

-

computer
evel of ¥ for

GALL).

Cable

- {HCRs) had n urred, a review was
conducted of invalidated NURs up to

vecesber 5, 1983 (Tne time the cavle

23330-16 7 e o e
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fingings

REVISIUN iUMSER: 4
Page B-23 ut 23

Corrective Actions

Element 231.6 -~ BLN (Continued)

. c. Peripneral finding.

23330-16 (11/09/87)

¢. Tnere is no provision in tne Cable dtatus Master Repurt c.
tor accurate ideatification ot cavles subject to tne
limited quality assurance requirements of G-73.

ures were revised to identify
to determine if other NHCRs
jnvalidated for the same

R 2675. MNo similar cases
velRd, confirming that tnis
jsolated case.

QA designation i
Steps nave already
revise procedures wh

the QA data field contains tn
correct UA dJesignation in tne fdCure.”

There is no CAY, and completion was
scheduled for January 15, 1983.

It is also nuted tnat the Division of
Huclear Engineering has inftiated a
Specification lsprovement Plan (SIP) as a
result of UNYA Audit Deviation
UBF-A-85-0008-010, The Slp will identify
and minimize inconsistencies between UNE
and plant specific procedures, such as
the problems identified above.

Tne corrective action is satisfactory to
the evaluation teaa.
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10.

1.

12.

13.
14,
15,

16.

38300-R3 (10/28/87)
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49.
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Assurance Program, (08/04/83)

TVA memorandum from White to Robertson, Office of Nuclear Power (ONP)
Fire Protection Assessment and Improvement Plan, [L57 861014 867 ],

(10/14/86) )

TVA memorandum from Stapleton to Schlinger, BFN Fire Protection Report
for 10 CFR 50, Appendix R, ([B22 860516], (05/16/86)

TCAB 412, Corrective Action Plan for 231.1(c)-BFN-01, (06/22/87)

Telecon from Mahiman, Drouhard, Harkelroad, TVA, to J. Longworth,
Bechtel, IOM 765, (03/12/87) .

Telecon from D. Drouhard, TVA, to J. Lonaworth, Bechtel, IOM 790,
(03/24/87)

BLN Final.Safety Analysis Report, Section 9.5.1
BLN Final Safety Analysis Report, Section 14.2.1

Nuclear Safety Review Staff, report 1-35-116-WBH, "ERT item .lo.
[N-85-064-001, Milestone 3, Prior to 5 Percent Power," (06/28/55)

WBN, FSAR, Sections 8.0 and 9.0

TVA WBN Orawing 474850-2, R32, "Flow Diaaram, Fire Protection [and] Raw
Service Water," (05/16/86)

TVA WBN Drawing 47w491-82, R2, "Fire Protection [Piping]," (10/31/85)
TVA WBN Drawing 47W491-83, R2, "Fire Protection [Piping]," (05/16/86)
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TVA WBN Drawing 47821-1, R4, "Pipina Systems Classification,” (06/16/33)
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Heads," (07/13/77) R
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‘NRC Branch Technical Position CMEB 9.5~1, "Guidelines for Fire Protection

for Nuclear Power Plants," R2, in NUREG-0800, "U.S. INRC Standard Review | | |
Plan," (07/81) ] o

NFPA 13, "Installation of Sprinkler Systems"
NFPA 15, "Water Spray Fixed Systéms for Fire Protection"
NFPA 70, "National Electrical Code"

TVA QIR MEB 85004, "Potential Damage to Redundant Shutdown Equanment by <. . .
Sprinkler D1schavqe," (844 850301 006], (02/26/85) o :

TVA WBN Drawing 47W850-5, R22, “F]ow Diagram,. Fire Protectién,* (05/16/86) | i
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to TVA memo from J. C. Standifer to W. T. Cottle, "Watts Bar Nuclear
Plant - Nonconformance (sic] Report (NCR) No. W-110-P," [MES 830629 0157,
(83070170222), (06/29/83)

Letter, TVA (L. M. Mills) to U. S. NRC, Attn: J. P. 0'Reilly, "Watts Bar
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the HPFP System - WBRD-50-390/83-~24, WBRD-50-391/83-23 - F1na1 Reoort "

(A27 831222 0161, [MEB 831223 6051, (12/22/83) ‘ o .
Engineering Change Notice (ECN) 3867, original issue, W8P 330:}705 506), | | .

(05/25/83)

Engineering Change Notice (ECN) 3867 issue at closure, [weé 8@01131536]g
(840224C0052], (01/13/84) ‘ S

TVA memo from J. C. Standifer to w. T. Cott]e, "Jatts Bar Nuclear Plant -
Spacing and Clearance of Sprinkler Heads in tne HPFP System -
NCR W-110-P," [MEB 840406 0197], (04/06/84) ‘

TVA memo from W. T. Cottle to G. wadew1t" "Watts Bar Nuclear Plant -
Nonconforming Condition Report, W-110- P " [WBP 840418 076],
(840424T0] 6), (04/18/84) ‘ ‘

F1na1 Draft Technical Spec1f1cat1ons for Hatts Bdr Nucledr Plant Unit 1,
Docket No. 50-390, (12/11/84) ‘ oot

Updated SNP FSAR Section 9.4.5 amd Amendments 2 and 3

TVA General Design-: Crlter1a SQN- DC V-11.1.1, RO, "Addltional Dwesel
Generator System" ‘ o .
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72.
73.

74.
75.
76.

77.
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79.
80.
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TVA General Design Criteria SQN-DC-V-11.1.2, R1, "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 3.1la. specifies a similar DG unit as at Watts
Bar Nuclear Plant)

National Fire Code (NFC) 90A-85, "Installation of Air Conditioning and
Ventilating Systems," Section 3-3.7 )

TVA NSRS Investigation Report I-85-693-WBN, (12/10/85)

Flow Diagram, Heating and‘Ventilating Air Flow, Additional DG Building
474866-14 R2, (11/03/83) .

Mechanical Drawing, Heatina and Ventilatina, Additional DG Buildina
174910-3 R8, (08/30/85)

TVA Field Change Reguest (FCR) 3532, Deletion of fire dampers MK
47A381-597, (06/03/85)

TVA ECEP-SQN Restart Program - Corrective Action Plan (CAP) Transmittal
TCAB 006 (11/07/86)

Not used.
WBN FSAR Sections 7.4.1.2.2, 8.1.2, and 9.4.5.2.2, Amendment 57 .

TVA General Design Criteria WB-DC-40-28.1, RO, "Additional Diesel
Generator System Class 1&"

TVA General Design Criteria 4WB-0C-40-23.2, R1, "Additional Diesel
Generator Building Environmental Control System"

TVA NSRS Investigation Report [-85-693-WBN, [no RIMS number, transmitted
by TTB-15/4], (12/08/85)

Flow Diagram, Heating, Ventilating and Air Flow, ‘Additional 0G
Building 85M 47W866-14 R8, (05/31/85)

Mechanica) Drawina, Heatina and Ventilatina, Additional 0G Buildina 85M
174910-3 R13, (05/03/25)

TVA General Design Criteria WB-DC-40-36.1, R1, "The Classification of
Heating, Ventilating, and Air Conditioning Systems," (11/15/83)

TVA letter TCAB-004-WBN transmitting correctivefaction olan (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 1.2, ‘8.3.2, and 9.4, and Amendments 2 and' 3

TVA General Design. Criteria SQN- DC v-3.2, R1, “The Classification of HVAC
Systems" ‘ S

TVA General Design Criteria SQN-DC-V-?.S, R1, "Fire Protection Systems"

TVA General Design Criteria SQN-DC-V-11.2, R3, "125-V Vital Battery:
System" ] S

TVA General Design Criteria SQN DC V-24.0, R1, "Fire Protection of Safe |
Shutdown Capability" S

TVA EN DES Calculation DS-E3.1. l (EEB . 841226 926), (14/26/84)

TVA General Design Criteria SQN DC V- Il 2 1 R2, "125 Volt Flfth Vital
Battery System" !

TVA Drawing 85M 47W920-9, R29, AUxi]iary Building, Sheet Metal

TVA memo from E. R. Ennis to W. R. Lagergren (TO7 860422 887)., WBN ' '

Emplovee Concern Investigation Report Hydrogen Gas Survey Report,! | |
1-85-993-NPS, (4/22/86), S

TVA memo from K. W. Whitt to H. L. Abercrombie (L12 860328 ﬁ25),

%orrect1¥e Action Response Evaluation Report [-85-993-NPS (SQN and WBN), |
3/26/86 ‘

TVA memo from W, E. Clift to L]ectr1cal Engineering Files (07/25/80),

‘MSQN Design calculations for Hydrogen Evolution in Battery Rooms:"

2-HYDROGO-3, RO 250 V Batteries - EEB, 800723 901
2-HYDROGO~2, RO 24V and 48V-Batteries - EEB 800723 902
2-HYOROGO-1,; RO 125V Vital Batteries - EEB 800723 903

U.S. NRC Reg. Guide 1.128, R1, "Installation Design and Installat1om of
Large Lead Storage 8atter1es For Nuclear Power Plants" Lo .

TVA Drawings, Mechanical HVAC: 474930~ 1, RA0; 47W930-4, R35; ‘and
474930-5, R26: Control Buuldlnq, QN

TVA Drawings, Mechanical HVAC: 17W910-1, R16; and 17w9i0-2, R14: Diesel
Generator Building, SQN S e

IEEE Standards 450-75 and 450-72, "Recommended Practice for Maintenance,
Testing, and Replacement of Large Lead Storage Batteries for Generating
Stations and Substations" ‘ I T .

IEEE Standard 484-75, "Recommended Practice fo} Installation Desian and
Installation of Larqe Lead Storaqe Batter1es forwGenerating Stations ‘and
Substations"

38300-R3 (10/28/87)
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99.
100.

101.

102.
103.

- 104,

]05.

106.

107.

108.

109.
110.
111,

112,

113.

114,

NRC Light Water Reactor Hydroagen #anual, NUREG/CR-2726, SAND82-1137, R3

National Electrical Code Handbook, 18th edition by J. F. McPartland,
McGraw-Hill

Storage Batteries, George Wood Vinal, Sc.D., fourth edition, John Wiley &

Sons
National Electrical Code 1984
TVA NSRS Investigation Report 1-85-993-NPS, (02/19/86)

TVA Transfer Requisition 835318 for fifth vital battery system, [MED
840321 502], (03/26/84)

SON Units 1 and 2, Balance of Pilant Specifications E3/4.57.2, pages 57-4
and 5, [transmitted by TT8 147/3]

TVA Drawings, Mechanical HVAC: 474930-1, R50; 47W930-4, R30; and
47W930-5, R16: Control Building, WBN

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, [transm1tted by T8 165/3)

TVA ECEP -~ SON Restart Program - Correct1ve Action Plan (CAP) Transmittal
TCAB-047, (12/30/86)

WBNP FSAR Sections 1.2, 8.3, and 9.4 up to Amendment 57

TVA EN DES Calculation DS-£3.1.1, RO, {EEB 841226 926], (12/26/84)

TVA Drawings 85M47W920-9, R29; 85M47W4920-10, R33; and 85M47W920-16, R16,
"Auxiliary Building, Mechan1cal Heat1ng, Vent11at1on, and Air
Conditioning”

TVA memo from W. E. Clift to Electrvca] Engineering Files, "SQN Design

.Calculations for Hydrogen Evolution in Battery Rooms," [no RIMS number,

transmitted by TTB 147/3], (07/25/80):

2-HYDROGO-3, 0, 250 V Batteries, [EEB 800723 901], (07/23/80)

2-HYDROGO-2, RO 24V and 48V Batterles, (EEB 800723 902], (07/23/80)
2-HYDROGO-1, RO, 125 Vital Batteries, [EEB 800723 903], (07/23/80)

NRC Regulatory Guide 1.128 R1, "Installation Design and Installation of
Large Lead Storage Batteries for Nuclear Power Plants," (10/78)

TVA drawings 85M47W930-1, R50; 85M47W930- 4 R3O and 85M47W930-5, R16:

Control Building - Mechan1cal Heating, Vent11at1ng, and Air Cond1t1on1ng

38300-R3 (10/28/87)
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115. TVA Drawings 85M17W910-1, R1; and 85M17W910-2, R13: Diesel Generator | | |
Building - Mechanical Hgat1ng Ventilating: and A1r Conditioning

116. TVA Contract 84X 8-832101, 125 V ﬂtat1on &atter1e% - Class IE ; o
[MED 840125 5041 (12/2 1/83), (Sth Vital batteries for SQN and NBN)

117. TVA Contract 76K03-85763, 125 V Vital Batter|es N&N Ino RIMS number,l
transmitted by TTB 243/9], (01/]5/76) Lo

118. TVA Contract 75P8-85765, Non-Vital Battery and Rack [no RIMS number,
transmitted by TTB 243/9]9 (07/01/74) + -

119. TVA letter to Bechtel TCAB 243, C0rrpcb1ve Action Plan (CAP)ﬁ 03/06/87)
120. BFN FSAR Amendment 4, Sections 5.3.3.6¢ 8.1,18.6, 10.12, Appendix F

121. TVA Electrical Standard Drawing SD-E3.2.1, Electrical Equipment Battery.
Room General Requirements, R1, (09/20/82), (original issue 08/27/79)

122. Field Letter 77-156 from C&D Batt9r1ps 01v1snon SubJect pD< Sll Hydrdgen
Gas Evolution, (09/15/77) ‘ |

123. TVA Drawings: "Flow Diagrams HVAC"

67M 4 474865-3, R14  Powerhouse Turbine Building Units 1, 2‘ and 3 !

67M 4 47v865-4, R29  Powerhouse Reactor Ru1ld1ng Control Bay Units 1, 2,
and 3 .

67M. 4 471865-8, R4 Uiesel Generator Suilding Unit 3 -

67M 4 474865-15, R2  Powerhouse Reactor Building Control bay Un1ts 1, 2,
and 3 ‘

124, TVA Drawings: "DG Building Unit 3 mechanical HVACY
67M 4 174925-1, R8

674 4 174925-2, R8
67M 4 17W925-3, R

125. TVA Drawings: *"Mechanical H&V plans and sections"

67M 4 474910-8, R11 Powerhouse Turbine Building Units 1,

67M 4 47W910-13, R12 Powerhouse Turbine Building Units 1, ‘

679 4. 471910-16, R6 Powerhouse Reactor Building Units 1, 2, and 3 1+ 1 1 | i

67M 4 47W920-8, R22 Powerhouse Reactor Building Units 1, 2,-and 3 I

67M 4 474920~ 19 R4 Powerhouse Reactor Building Units 1 and 2 e

67M 4 47W930-1, R29 Powerhouse Reactor .Building Control Bay I
) Units 1, 2, and 3 . )

6™ 4 47W930-2, R29 Powerhouse Reactor Building. Control Bay ;

Units 1, 2, and 3

3830D-R3 (10/28/87)
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126.

127.

128.

129.

133.
134,

674 4 47W930-3, R15 Powerhouse Reactor Building Control Bay
‘ Units 1, 2, and 3

6714 4 47W930-4, R15 Powerhouse Reactor Building Control Bay
Units 1, 2, and 3

671 4 47W930-6, R20 Powerhouse Reactor Building Control Bay
Units 1, 2, and 3

67M 4 47W930-7, R20 Powerhouse Reactor Building Control Bay
Units 1, 2, and 3

67M 4 474930-11, R5 Powerhouse Reactor Building Control Bay
Units 1, 2, and 3

TVA Drawing, Mechanical Control Diagram Ventilation System, Powerhouse
Units 1 - 3, DG Battery Room 3EB Exhaust, 47W610-30-1, RO

TYA Drawing, Mechanical Logic Diagram Ventilation System, 0G Building,
Unit 3, 674 47W611-30-1, RO

TVA Drawings: “Wiring Diagrams Shutdown Bds 250 V Bat & Chargers Single
Line"

67€45N709-1, R1 Powerhouse Units 1 and 2, Sh-}
67E45N709-2, R1 DG Bldg Unit 3, Sh-2

TVA ODrawings: “Environmental Data, Environment i1ild"

67 4 47W225-00, RO Environment Mild and Harsh, Drawing Series Index
67 ™ 47W225-1, RO Reactor Building units 1-3,°El. 621.25

67 4 474225~ 10 RO Control Bay Units 1-3, £1, 593.0

67 4 47W225-16, RO Diesel Generator Building Units 1-3, E1. 565.5

Standard Practice, Conduct of Operation BF-12.24, 22

. TVA Contract 73C8-84079, BFN 1-3, Shutdown Board Control Power 250-Volt

Vital Battery Charger, (09/01/72)

TVA BFN Annunciator Response Procedure (ARP) for panels 9-8, 9-20, and
9-23, RO (02/17/86) .

BLNP-24 FSAR, Sections 1.2.3, 8.3.2, 9.4.1, and 9.4.5

TVA Drawinas, Auxiliary Building Units 1 md 2, Hechanical, Heating, and
Yantilation ’ '

88M 3 AW0910-00-22, R11
88M 3 AW0910-00-26, R10
88M 3 AW0910-00-28, R9
88M 3 AW0910-00-47, R5

38300-R3 (10/28/87)
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135.

136.
137.

138.

139,
140.
141,
142.

143,
144,

145,
146,

147,
148,

149,
150.

TVA Drawings, Control Building Units 1 and 2, Mechanical, Heating,
Ventilating, and Air Conditioning S

88M 3 CW0930-00-01, R15
88M 3 CWN930-00-02, R7

- 88M 3 CW0930-00-04, R11 i o

88 3 CW0930-00-09, R9

TVA General Design Criteria N4- vw-o740 R3, Auxiliary Eui]dihngSF Zone
Environmental Control System ‘

TVA General Design Criteria N4. VK D740, RS,}Coﬂtrpl Building
Environmental 'Control System ‘ Lo

TVA drawings, Auxiliary Bu11d1ngs Units 1 and 2, Functional Control Logic
Diagram Heating and Ventilation System\ IR A R IR R S

88E 2 GWO900-VA-1, RS

TVA Contract 78K4-823476, (02/17/78), 125-Vo1t Batteries (Vital) and Racks
TVA Contract 76K6-86843, (02/10/76), 125-Volt Vital Battery thérger ‘

TVA Contract 77K7-821614, (02 /03/77), Non-vital Battery and hadk

TVA Contract 76K5-86342-1, (08/08/75), 250 Vo]t S1at10n and 26 Volt 3
Turbomatic Battery Charger :

TYA Contract 76K5-87259, (05/12/76), Battery Charger, 300 mnpereS‘

TVA Electrical Standard Drawing SD-E3.2. 1, R1, Electrical Equ1pment,‘
Battery Room, General Requirements, (09/20/&2)) (original issue 08/27/79)‘

TCAB 605 Corrective Action Plan 23105-BLN+013 (07/20/87)

TVA General Design Criteria SQN- DC-V 7.5, "Fire Protection Systéms,“ R1,
(09/06/85) S

TVA General Design Criteria SQN- DC-V 24 0 "Fiﬁe Protection of Safe :
Shutdown Capability," u05/01/85) ‘ o

SON Safety Evaluation Report, Section 9. 5* "Flwe Protectlon S/stems,?
NUREG~-0011, Supplement 1, (02/80) !

TVA OEDC~-QAI-6, "Establishment of. L1m1ted QA Program," (08/25/81)
TCAB-064, Corrective Action Plan for Elem?nt Report 231.06,

(so3 870116 801), (01/17/87)

3830D-R3  (10/28/87)
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151.
162,

153.

154,

155.

156.
157.

158..

159.

160.
161.
162,

]63.

164,
165.

166.
167.
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NCR 2675, Nonconforming Condition Report, (12/20/83)

TVA General Construction Specification G-73, "Inspection, Testing and
Documentation Requirements for Fire Protection System and Features,” R1,
(03/14/84)

Appendix A to NRC Branch Technical Position APCSB 9.5-1, "Guidelines for
iire P;otection of Nuclear Power Plants Docketed Prior to July 1, 1976,"
08/76

NRC Branch Technical Position BTP CMEB 9.5-1, "Guidelines for Fire
Protection for Nuclear Power Plants," R2, (07/81)

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

TVA OEDC-QAI-6, "Establishment of Limited QA Program," (08/25/81)

TVA Mechanical Design Standard DS-M17.3.2, "Fire Protection System,
Limited Quality Assurance Program," (07/01/81)

TCAB-222, Corrective Action Plan 23106-NFS-01 (CAP), (03/22/87)

TVA Mechanical Design Standard DS-M17.3.2, "Fire Protection System,
Limited Quality Assurance Program," RO (07/01/85)

TCAB-487, Corrective Action Plan 231 06 BFiN 01, (08/10/87)
TCAB-469, Corrective Action Plan 231 06 BFN 02, (07/29/87)

Telephone conference, B, D.Langtry, Bechtel, with 0,Drouhard, TVA, [0
1334, (06/25/87) .

Telephone conference, B. D. Langtry, Bechtel, with J. Fender, TVA, IOM
1335, (06/25/87)

TVA Honconforming Condition Report 2675-A, RO, (12/20/83)

NRC Branch Technical Position BTP CMEB 9.5-1, "Guidelines for Fire
Protection for Nuclear Power Plants," R2, (07/81)

TCAB-646, Corrective Action Plan 231 06 BLN 01 (08/13/87)

C&D Power Systems Inc., LC, LA Batteries Specification and Letter from
J. Hegyi, (05/14787) ;

LA N IR

Y




. : T TS
] s !\ f
TVA EMPLOYEE CONCERNS REPORT NUMBER: 23100
SPECIAL PROGRAM REVISION NUMBER: 4 - .
j Page C-12 of 12 ‘ .

-

168. TVA-memo, S. Cook to H. Mahiman, Re: "BFN‘Fmployee Concern 231 6(C)
Preliminary," (04/29/87), TT8-450 Item 8

169. Telecon, B. D. Langtry, Bechtel, with H, Mah]man, J. Fender, and
E. Massey, TVA, 10M 1340, (06/12/87) Lo

170, Telecon, B. Langtry, Bechtel, w1th D. Drouhard and D. Evans, TVA
10M 1341, (06/15/87) o ‘

|
|
171. Telecon, R. Bulchis, Bechtel, with J. Harkleroad, TVA, IOM‘1]49; ;
(06/08/87) ‘ L . 1
| 1
|
|
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