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EXECUTIVE SUMMARY

This subcategory report summarizes and evaluates the results of nine Employee
Concerns Special Program (ECSP) element evaluations prepared under Engineering
Subcategory 23000, HVAC Design. The element evaluations document the reviews
of 30 issues related to TVA's four nuclear power plant sites - Sequoyah, Watts
Bar, Browns Ferry, and Bellefonte. The issues were derived from a total of
five employee concerns, which. cited presumed deficiencies or inadequacies in
the design of HVAC systems.

This subcategory contains concerns about testing of fire dampers, temperature
control in computer and battery rooms, leak tightness of duct joints and

weight of duct supports, heat buildup in the containment, and airborne

%ontam;nation in the Condensate Demineralizer Waste Evaporator Building
CDUWEB).

Of the 30 issues evaluated, 21 were found to require no corrective action.

For the remainder, eight corrective actions were identified to remedy the nine
negative findings. One of the corrective actions was initiated by TVA before
the Employee Concerns Task Group evaluations, five are new actions required to
resolve the issues, and two are actions required to resolve peripheral
findings identified during the evaluations.

Causes for the negative findings are concentrated in the management
effectiveness and design process effectiveness areas.

None of the corrective actions for this subcategory were judged to be
significant from a nuclear safety standpoint.

Although the element evaluations for this subcategory did identify some valid
concerns, the relatively small number of negative findings and the corrective
actions already takep or initiated led to the conclusion that the HVAC design
does not pose a major problem for the Sequoyah, Watts B8ar, and Bellefonte

. nuclear power plant sites. However, the failure at Browns Ferry to respond in

a timely fashion to the NRC-mandated 10 CFR 21 notice from the manufacturer
reqgarding fire damper closure against airflow constitutes a breakdown in
communication and tracking of an issue that was declared a condition adverse
to quality for Watts Bar. This 10 CFR 21 notice did not result in an iRC £
Bulletin requiring mandatory action on TVA's part, and, therefore, no NRC
reporting requirements were violated. The corrective action for 8rowns Ferry
will evaluate or test all curtain-type fire dampers in fire barriers required
by 10 CFR 50, Appendix R, criteria. Administrative procedures will be
instituted for shutdown of airflow through fire dampers that may not close
during a fire in the area. Surveillance procedures also will require periodic
closure testing of fire dampers. .

26420-R15 (10/15/87)
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The reason Browns Ferry failed to examine the issue raised by the 10 CFR 1211
notice could not be determined and is beyond the causes identified in this |
report ‘for the f1nd1ng of unassured damper closing. Underlying or root causes
are identified in category evaluations, The Corporate Nuclear Performance
Plan, in conjunction with plant-specific nuclear performance plans, describes

the centralized Division of Nuclear Engineering, the Corporate Commitment
Tracking System, and the Tracking and Recording of Open Items system. | THese | |
steps will improve communications and timely resolution of open items,' thus
minimizing recurrence of the negat1ve findings evaluated 'in this report. | |

The grouped evaluations of this subcategory\reboﬁt are! being exam1ned from a
wider perspective in the tng1n9er1ng category evaluation.

-

26420-R15 (10/15/87)
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Preface

This subcategory report is one of a series of reports prepared [or the
Employee Concerns Special Program (ECSP) of the Tennessee Valley Authority
(TVA). The ECSP and the organization which carried out the program, the
Employee Concerns Task Group (ECIG), were established by IVA'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 empioyee concerns. Each of the concerns was a
formal, written description of a circumstance or circumstances that an
employee thought was unsafe, unjust, inefficient, or inappropriate. The
mission of the Employee Concerns Special Program was to thoroughly
investigate all issues presented in the concerns and to report the results
of those investigations in a form accessible to ONP employees, the NRC, and
the .general public. The results of these investigations are communicated
by four levels of ECSP reports: element, subcategory, category, and final.
Element reports, the lowest reporting level, will be published only for
those concerns directly affecting the restart of Sequoyah-Nuclear Plant's
reactor unit 2, An element consists of one or more closely related

issues. An issue is a potential problem identified by ECTIG during the
evaluation process as having been raised in one or more concerns. For
efficient handling, what appeared to be similar concerns were grouped into
elements early in the program, but issue definitions emerged from the
evaluation process itself. Consequently, some elements did include only
one issue, but often the ECIG evaluation found more than one issue per
element.

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

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

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

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

* management and personnel relations !
* industrial safety ‘

® construction

* material control

* operations |

* quality assurance/quality control

®* welding ‘

* engineering

A separate report on employee concerns dealing with specifxc confent1ons of!

intimidation, harassment, and wrongdoxng H111 be released by nhe TVA Office
of the Inspector General. 1"

Just as the subcategory reports integnata the xnformat1on collected at the
element level, the category reports 1ntegrate ‘the inférmation assembled in
all the subcategory reports within the category, addressing partxculanly
the underlying causes of those problems that run'across more than one !
subcategory. ‘

A final report will integrate and assess/the information collected by all
. of the lower level reports prepared for the ECSP" 1nc1ud1ng the Inspector
General' 8 report. ‘ N
For more detail on the methods by which ECTG employee 'concerns wece
evaluated and reported, c¢onsult the Ténnéssée‘Valley Authority Employee
Concerns Task Group Program Manual. The/Mahual spells out the program's
objectives, scope, organization, and responsibilities. It also specifies
the procedures that were followed in .the! aneﬂtxgatlon reporting, and
- closeout of the issues raised by empldyeé concerns.’ o P
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ECSP GLOSSARY OF REPORT TERMS*

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

Class A: 1Issue cannot be verified as factual

Class B: 1Issue is factually accurate, but what is described  is not a

problem (i.e., not a condition requiring corrective action)
El [

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

Class D: Issue is factual and presents a problem for which corrective

: action has been, or is being, taken as a result of an evaluation

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

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

concern (see "employee concern")

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

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

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

employee concern a formal, written description of a circumstance or
circumstances that an employee thinks unsafe, unjust, inefficient or

inappropriate; usually documented on a K-form or a form equivalent to the
K-form.
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evaluator(s) the individual(s) 4sszgned the responsxbxllty to assess .a gpecific
grouping of employee concerns.

findings includes both statements of fact and the judgments made about those !
facts during the evaluation process, negative findings requxre corrective
action.

issue a potential problem. as interpreted by /the ECIG durlng the evaluatxon
process, raised in one or more concerns. !

K-form (see "employee concern")

requirement a standard of petformamce. behavior, or qua11ty on whxch an
‘evaluation judgment or decision may be based. -

root cause the underlying reason forja problem. '

*Terms essential to the program but which requxre detaxled definition have been -

defined in the ECIG Procedure Manual (e.g., generic, specxfxc. nuclear ‘
safety-related, unreviewed safety-szgnxfzcanc questiacn).

¢

-
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e ’ Acronyms
Al Administrative Instruction
AISC American Institute of Steel Construction
ALARA As Low As Reasonably Achievable
ANS American Nuclear Society
ANSI American National Standards Institute “
ASME American Sociegy of ‘Mechanical Engineers
ASTM American Society for Testing and Materials
AWS American Welding Society
BFN Browns Ferry Nuclear Plant
‘ : BLN ‘Bellefonte Nuclear Plgnt
‘ . CAQ Condition Adverse to Quality
1 CAR Correciive Action Report
CATD Corrective Action Tracking Document
CCIS Corporate Commitment Tracking System
17 CEG-H Category Evaluation Group Head
CFR Code of Federal Regulations
cI Concerned Individual
CHIR Certified Material Test Report
coc Certificate of.honformance/Compliance
DCR ,rDesign Change Request

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

|
“ -
| -
.
.
-
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DNE Division of Nuclear Engincering |

DNQA Division of Nuclear Qudlity Assurance
DNT Division of ‘uclear Irﬁining

DOE Department of Energy

DPO Division Personnel Officec

DR Diserepancy Report or Deviation Report |
ECN Engineering Change Notice.

ECP Employee Concerns Ptogﬁam‘

ECP-SR Employee Concecrns ProgﬁamASi:e1Reptesentative
ECSP Employee Goncetns‘Spac{al‘?rbgﬁami

"ECTIG _ Employee Concerns Task}Group

EEOC . Equal Employment Opportunitylcdmmiss&on
EQ Environmental Qualification

EMRT Emergency Medical Response Team

EN DES Engineering -Design ] oo

ERT Employee Response Team br‘Emér@enﬁy Resporise Teami
FCR Field Change Request ‘ ‘
FSAR Final Safety Analysis Réport‘ b
FY . Fiscal Year 3 L
GET General Employee Training | | |
HCI Hazard Control Instruction ;
HVAC Heating, Ventilating, Air Conditioning

. IT Installation Instvuctioh )
INPO Institute of Nuclear Po@et Operations

IBN Inspection Rejection Noﬁice 3
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'L/R

M&AIL

MI

MSPB
MT
NCR
NDE

NPP

‘NPS:

NQAYM

NRC

NSB.

NSRS

NU CON

NUHARC

OSHA

- ONP

owce
PHR |
PT
QA
QAP
QC
QCI

‘Labor Relations Staff .

Modifications and Additions Instrucﬂion
Maintenance Instruction

Merit Systems Protection Board

Magnetic Particle Testing

Nonconforming Condition Report

Nondestructive Examination

Nuclear Performance Plan

Non-plant Specific or Nuclear Procedures System

Nuclear Quality Assurance Manual

‘Nuclear Regulatory Commission

Nuclear Services Branch

Nuclear Safety Review Staff

‘Division of Nuclear Construction (obsolete abbreviation, sce DNC)

‘Nuclear Utility Management and Resources Commiltce

Occupational Safety and Health Administration {(or Act)
Office of Nuclear Power 2

Offige of Workers. Compensation Program

Personal History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures

Quality Control

[
M

Quality 'Control Instruction
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-

qQcP
QTC
RIF
RT
SQN
SI
sop
SRP
SWEC
TAS
T&L
TVA
TVILC
uT

vT
WBECSP
WBN
R

we

Quality Control Procedure
Quality Technology Company

Reduction in Force

Radiographic Testing

Sequoyah Nuclear Plant

Surveillance Imstructibn

Standard Operating Pro@edure

Senior Review Panel

Stone and Webster Engiheering Corporation
Technical Assistance Staff

Trades and Labor

Tennessee Valley Authoﬁity

Tennessee Valley Trade$ and Labor Council 3 3 b
Ultrasonic Testing

Visual Testing

Watts Bar Employee Concern Special Program

Watts Bar Nuclear Plant

>

Work Request or Work Rules

Workplans v
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1.  INTRODUCTION

This subcategory report summarizes and evaluates the resuits of the ECSP
element evaluations prepared under Engineering Subcategory 23000, HVAC Design.

The evaluations of 30 issues related to TVA's four nuclear power plant sites -
Sequoyah (SQN), Watts Bar (WBN), Browns Ferry (BFN), and Bellefonte (BLN) -
are documented in this report. The issues were derived from five employee
concerns that cited presumed design and testing deficiencies in various HVAC
systems and components.

The employee concerns are evaluated and listed in Attachment A by element.
The nuclear plant site where the concern was originally raised and the
applicability to other nuclear plant sites, as deterpined by TVA, are also.

shown in Attachment A.
The balance of this report consists of the following sections:

0 Section 2 -- summarizes, by element, the issues derived from~€he
employee concerns and explains the rationale for generic
applicability .

0 Section 3 -- outlines the process followed for the element and
subcategory evaluations

i . .
‘ o Section 4 -- summarizes, by element, the findings and identifies the
negative findings that must be corrected

0o  Section 5 -- highlights the corrective actions required for
resolution of the negative findings cited in Section 4 by element
and shows their applicability to plant sites

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

0 Attachment A -- lists, by element, each employee concern evaluated
in this report, along with the piant site(s) to which it is
applicable. The concern is quoted as received by TVA, and
characterized by TVA as safety related (SR), not safety related
(NO), or safety significant (SS).

. 0 Attachment B -- contains a summary listing of issues, findings, and
| corrective actions by element. The concerns in Attachment A are
linked by element number and plant site to Attachment B. The
V corrective action description in Attachment 8 is linked by the CATD
number in parentheses to the causes and significance in Table 3.

2642D-R16 (10/19/87)
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that arose during the course of evaluating an employee concern, but
was not directly derived from it. These issues are c]ass1f1ed as

The term “Per1phera1 f"1nd1ng"l in the issue column. refers to an:'issue l
"E" in Tables 1 and 2 of th1s report

0 Attachment C -- lists the. references cited in this report

2.  SUMMARY OF ISSUES/GENERIC APPLIICABILITY T N A R

The employee concerns listed in Attdchment A fior each element and plant have

been examined, and the potential problems raised by the five concerns have

been 1dent1f1ed as 30 issues. Results of the rev1ew of these 1ssues are’ = ]
presented in the nine element evaluations. @ 1 & b ¢

A summary of the 30 issues. evaluated under this subcateqory, qrouped by
element, is listed below. ‘ Lo | P

0 230.1, Fire Damper Latch1nd Test - Curtain-type f1re dampers were:
not tested under actual operating conditions to assure their closure
and latching. These issues are aeneric to Ruskin Manufacturing
Company brand fire dampers, wnicniare used at all four. plants,
consequently, the issues were evaluated for all four olants. ‘

0 230.2,. Computer/Battery Room Temperature - The des1qn, 1ocat1on and
operation of the environmental control system serving the comouter
and battery rooms are deficient.  These issues were evaluated at the
site of the concern (WBN). No other site evaluations were deemed to
be necessary because tne issues were determined to be component
deficiencies typically found and corrected during plant
commissioning and, therefore, specific to WBN.

o] 230.3, Leak Tightness of duct Sedls - Wany HVAC duct systtms do not
meet the design requirements tor Jeak tignhtness and use excessive
amounts of sealing qlue and excessively heavy supports. These!
issues were evaluated at the site of concern (WBN) and found to be
partially factual. However, no adverse effects were identified due'
to this condition. The concern was determined not to be applicable
to SQN and 8LN because the issues were found not to be valid at WBN
and because similar designs and design criteria were used at SQN and
BLN, TVA's generic applicability statement indicates that.the
concern is not applicable to BFN. However, during the evaluation of
a related concern at B8FN, a potential duct leakage oroblem was! | |
identified. This BFN duct leakage and control room habitability ! ‘
concern was not evaluated as an employee concern. Instead, a =~ =
corrective action plan (CAP 200 BFN 01, Ref. 141) was initiated, fin!
which TVA committed to eva]uatwnq and correcting the prob]em outside
the ECSP,

26420-R17 (10/19/87)
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o . 230.4, Heat Buildup in Containment Oome - Excessive heat buildup in
the upper reactor building and steam generator compartments limits
personnel access. These issues were evaluated at the site of the
concern. (WBN) and found not to be valid because the concern was
based on and erroneous presumption of the design basis for the
containment temperature. No other site evaluations were deemed
appropriate.

0 230.5, Airborne Radioactivity in CDWE Building - Personnel could be
exposed to radioactivity from the condensate demineralizer waste
evaporator (CDWE) during an Auxiliary Building isolation (ABI) when
‘noncondensibles. back up from the closed builiding -exhaust dampers.
As this system and its separate building are unique to. SQN and WBN,
this concern was evaluated only at these two sites.

The issues summarized. under the elements above deal with presumed deficiencies

or inadequacies in the design of the HVAC systems. ilore specifically, four of
the summarized issues are concerned with the adequacy of the design or the .
vality of components (elements 230.2, 230.3, 230.4, and 230.5) and one

?230.1{ js concerned with the adequacy of functional tests.

Three of the above summarized issues were found to be valid at the time TVA
received the associated concern and required corrective action

(elements 230.1, 230.2, and 230.5). Two of these (230.1 and 230.2) had all or
part .of the corrective action initiated before the ECTG evdluation. Two
summarized issues required corrective action as a result of the ECTG
evaluation (230.1 and 230.5). .

Each issue reviewed within the element evaluations is stated fully in

Attachment B, which also lists corresponding findings and corrective actions
that are discussed in Sections 4 and 5 of this report.

3.  EVALUATION PROCESS

This section defines the element and subcategory evaluation processes related
to the issues summarized in Section 2.

3.1 Element Evaluation Process

The element evaluation process.consisted of the following steps: -
a. Defined the issues for each element from the employee concerns.
b. Reviewed current regulatory requirements, industry standards, and

TVA criteria documents related to the issues, to develop an
understanding of the design basis.

IR

2642D0-R16 (10/19/87)
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c. Reviewed applicable deswgn‘documents and conducted féc111ty o . ‘
walkdowns, as appropriate, to deve1op d@SIgn understandlng and to
verify implementation status. ‘

d. Reviewed applicable PSAR, FSAR, Safety Evaluation Report (SER), and
SER Supplements to understand scope and basis of NRC review, kol ||
determine regulatory compliance, and to:identify any open 155ues 1
TVA commitments related to the design. | 1 1 ‘

e. Reviewed any other documents applicable to the issues and determined !
to be needed for the evaluation, such as correspondence, transcripts.
of interviews, procedures,‘test reports, evaluation reports,\et¢. [

f. Interviewed TVA corporate and site personnel in person dnd by phone
to develop understanding of problems noted.

g. Discussed component problems with supplier (vendor) ﬁepﬁesentatives.f

3.2 Subcategory Evaluation Process

h. Using the results from steps a through q above, evaluatad the issues
for each etement.

i. Tabulated ussues, 11nd1mgs and corrective actions from- the eﬂement
evaluations in a plant-by-plant arrangement (see ALtachment 8).

j. Prepared Tables 1, 2, and 3 to .permit comparison and 1dent1r1tan1oh
of common’ and unique lssues, f1nd1ngsl andicorrective actions among
the' four plants. I Lo

k. Classified the findings and corrective actions from the e]cnent ‘
evaluat1on$ using the ECSP definitions. o o

1. On the basis of ECSP gu1del1nes, analyzed the causes and establishéd
the collective s1gn1f1cancg of the findings from the element
evaluations. ‘

m. Evaluated defuned corrective actions to determine if aadltwonal
actions are required as a resuit of causes found in. step 1.

n. Provided additional Judqment or linformation that mdy not be apparent
at the element level.
. 4, FINDINGS
The findings from each of the nine element eva]uatlons for th1s subcategony bl i :

are contained in this section and summarized in Attachment 8 by element numbe
and'by plant. The references cited in this section are listed )n‘Atrachment Gl 1 I

26420-R16 (10/19/87)
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4,1 Fire Damper Latching Test - Element 230.1

The concerned individual (CI) referred to a summer 1982 time frame when Ruskin
brand fire dampers failed to latch when tested at WBN,

Curtain-type fire dampers manufactured by Ruskin Manufacturing Company
(Ruskin) have been subject to a variety of problems in the past, including
improper installation and incomplete closure of the curtain. In a telephone
conversation (Ref. 1), T. Arnold of Ruskin agreed that the type of fire damper
release itself (fusible link, ETL, CO» or manual by string for testing only)
does not affect the closing and latching operation. This concern is,
therefore, discussed below as two separate issues: fusible link failure and
damper closure failure.

In a later telephone conversation with TVA (Ref. 2) reqarding the same issue
for BFN, a knowledgeable individual disputed the sequence.of events during
fire damper testing, shown in the concern for WBN. According to his account
(Ref. 3), the damper curtains were first released by hand. Damper curtains
that did not close were then reset and released by fusing a link. This
sequence of events would have made evaluation of fusible link failures
unnecessary; however, at the time of above felephone conversation, this issue
had' already been evaluated.

4.1.1 ‘Release Mechanism (Fusible Link) Failure

Single purpose fire dampers are released by melting a fusible link under
external heat (normally at 160°F). Dual purpose smoke control/fire dampers
are released by melting an electrothermal link (ETL) either under external
heat or by an electric current passed through it from a smoke control panel.

Nuclear Power Experience, Inc. reports for domestic and foreign nuclear power
plants up to August 1986 (Ref. 4) do not indicate any generic fusible link or
ETL failures of Ruskin or other brand fire dampers. A few release mechanism
failures were attributed to mechanical interference of electrical conduits
with ETLs, binding of curtain retaining cables, corrosion, and in one case, an
unexplained melted fusible link.. The latter resulted in inadvertent damper
closure.

Watts Bar. A significant condition adverse to quality (CAQ) was identified at
; y Nonconformance Report NCR W-210-P (Ref. 5), which reported failures of
ETLs during initial performance of the fire detector panel tests per
Surveillance Instruction SI-L601 (Ref. 6). Attacnment A to NCR 210-P
determined improper installation .or concealed damage from handling as root
causes of ETL failures. An evaluation showed that the smoke control function

.of dampers is not required for safe shutdown of the plant. Therefore, ETLs .

were replaced by fusible links on dampers in fire barriers, and dampers not
required for fire compartmentalization were locked.open. Surveillance
Instruction SI-L601 was revised for dampers maintained. as dual function
smoke/fire control -devices (for economic reasons), to include

26420-R17 (10/19/87)
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post-installation checking of tne ETLs' electrical resistance, in lieu of
firing them. Installation deficiencies, which resulted in impeded ETL
?elease, were corrected per ECN 5523 (Ref. 8) and as described in a TVA memo
Ref. 9). ‘ o

TVA General Design Guide for Fire Damper Aoplication, Selection and
Installation (Ref. 7) was revised to spe¢1fy post-installation testing of ‘
fusible links' electrical resistance in order to avoid rPcurrencp of failures.

Sequoyah. A TVA memo (Ref. 137) responded to MEB's request fOr a potential
generic app11cab1l1hy evaluation (Ref. 10). Th1s memo chlared that tne
condition of NCR W-210-P did not exist at SQN. @ = Lo Lo

Bellefonte. In response to a request for a potential generic cond1t10n
evaluation (0E-EP1.52) (Ref. 10), BLN replied twice, by memo (Refs. 11 and '
12), that an inspection of ETLs for the Control Building confirmed acceptable
resistances. The memo from the BLN Project Manager to the Engineering Project
Manager (Ref. 12) further committed to adding the ETLs to the Preventive . .
Maintenance Quality Control Procedure (QCP) (Ref. 13) for checking after
installation and before transfer to the Division of Nuclear Power (NUC PR).

The preventive maintenance equipment list, Attachment '8 to the QCP (Ref. 13},
has not yet been prepared. The ETL. res1stance check must also be included lin!
tne Technical Specification and Surveillance Instructions; the QCP only covers
the time period from receint until transfer of equipment to NUC PR,

8rowns Ferry. In response to this samg request for a potential generic | I |
condition evaluation (0E-EP1.52) (Ref. 14), BFN replied by memo (Ref. 15) that
the condition does not exist. An evaluation (Ref. 18) revealed no £TUs in use
at BFN, ‘ ‘

4,1.2 Damper Closure Failure

vatts 8ar. A TVA memo (Ref, 19) reported failure to cunolotelv close aqa1nst
air tiow of curtain-type gravity-operated fire dampers from Ruskin ‘
Manufacturing Company. This was discovered during preoperational test of fire
dampers per Instruction TVA-24 (Ref. 20). NCR WBN MEB8203, Rev..0 (Ref. 21),
was issued, which shows the addition of positive closure sorinags, dalation of‘
some dampers, and modification of TYA standard specification for HVAC system -
dampers (Ref. 22) as corrective actions. Revision 1 of CR WBN MEB8203 ' |
(Ref. 21) and tne completion sneet show ECN 3761 (Ref.23) and the negator
soring contract (Ref. 24) as clos1na out this NCR. Ruskin's Quality Assurance
procedure for the positive closure spring cits (Ref. 25) stated that verc1c31
model [BD 23 (1-1/2 hr rated) fire damoprs will ¢lose against maximum 5,000
feet per minute air velocity or 10 inches water qauge static pressure ﬂnen
furnished with the specified neqator springs. o

Subsequent to implementation of the above corrective actions, NRC inspections |
at WBN and other nuclear power plants revealed improperly installed and ratpd
fire dampers, which prompted issuance of NRC 'Information Notice IE 83-69.

(Ref. 26). The ensuing spot check by TVA resulted in issuance of NCR 5036
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(Ref. 27), which attributed the insufficient clearance between the dampers and
embedded sleeves to lack of proper installation design documents. TVA ECNs
4297 and 5379 (Refs. 28 and 29) therefore requested revision of all fire
damper installation drawings to reflect manufacturer's requirements and
verification of actual installations. A TVA memo (Ref. 30) reported impending
completion of these fire damper installation inspections and closure testing
by fusible link removal. No specifics as to air flow velocity during these
closure tests were given. This memo also reported requisitioning of
replacements for dampers which were installed with less than manufacturer
specified clearances or which failed the closure test. .Per purchase documents
(Ref. 31), new 3 hr fire rated model NIBD23 fire dampers were ordered with the
same closure spring sizes as shown in the corrective action to the earlier NCR
(Ref. 21) subject to confirmation of TVA's closure test findings by Ruskin
tests.

In 1984, Ruskin found that its test methods for fire damper closure against
air flow did not correspond with the actual installed configuration of most
dampers at nuclear power plants. Ruskin's test configuration was essentially
a wall mounting as showing in Air Movement and Control Association (AMCA)
Standard 500 (Ref. 32) Figure 5.5 instead of duct installation per Figure 5.3
as stated in Ruskin's catalog. The wall-mounted configuration did not account
for dynamic flow effects and resulted in nigher allowable air velocities for
closure. Since Ruskin dampers are installed in the majority of U.S. nuclear
power plants, Ruskin then issued a 10 CFR 21 notice to the NRC and a
corresponding letter (Ref. 33) to TVA. This letter recommended retesting of
all fire dampers with closure springs under air flow, to verify proper
operation. 1t also pointed out that Underwriters Laboratories (UL) Standard
555 (Ref. 34) does not require fire dampers to be tested with air flow;
reduced air flow capability will not affect the fire rating.

A second Ruskin letter (Ref. 35)Afollowed with new limiting fire damper air
flow velocity test results for duct installation per AMCA standard 500-33,
Fiqure 5.3.

On the basis of these two Ruskin letters, TVA issued NCR WBNMEB 8513 (Ref. 36)
because the design basis for the dampers was not adequately changed as
outlined in a TVA memo (Ref. 37) earlier.

NRC was informed of this inadequacy as shown on TVA Determination of
Reportability Information Worksheet for 10 CFR 50. 55(e) (Ref. 38).

A Quality Information Release (QIR) (Ref. 39) served as corrective action for
MCR WBNMEB 8513 committing to change of the HVAC system descriptions for the
Auxiliary, Control, and Fuel Buildings, and to institute administrative
procedures for fan shutdowns, allowing the fire dampers to close.

A QIR (Ref. 40) shows the result of an analysis oﬁuwBN fire dampers versus the
test data from Ruskin (Ref. 35). Seventy-six fire dampers were identified as
requiring shutdown of the associated ventilation fans to assure complete
closure. *
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TVA's administrative solution to the Ruskﬂn damper closure prob]em was |
presented to the NRC in a meeting held on March 27, 1985, documented in an NRC\
letter (Ref 41). The NRC's comments were conf1ned £o the degree of freedom
to be given to the fire brigade leader in !deciding whether or not to shut off
the associated ventilation systems. A TVA letter (Ref. 42) to NRC clarified:
this concern by proposing mandatory shutdown|of| the fans for the areas where
the 76 fire dampers may not close under a1r flow follow1nq receipt by the!
operator of two or more alarms. ‘ P

The abnormal operating instructions for plant fires (Ref. 43) were then | | |
changed to include references to the system operating instructions (SOIs). for
the fire detection system (Ref.:44). These SOIs list spec1f1c fan. controﬂs

and impose the operating sequence as. requested by ‘NRC. - Lo |

The General Design Guide for Fire Dampers ‘(Ref.: 7) has been rev1sed £o ‘include
the limitations of air flow velocities under which curtain-type firé dampers,
even with negator springs, will close. The preoperational test instructions:
for the fire dampers (Ref. 20) were revised to def1n9 the "normal mode" for
closure testing as being without airflow. |

The concern is no longer valid for NBN because all curta1n-tvpe flre damper
deficiencies have been corrected prior to ithe ECTG evaluation, by |
modification, replacement, or administrative procedures. 'The design documenis
were also corrected to clarify the limitation of adirflow under which
curtain-type fire dampers, even with negatorisprings, will close. ' The

preoperational test procedure changes 1nc1uded a defin1t1on of norma] mode f0r

closing tests being without airfiow.

Sequovah. In response to the TVYA memo (Ref. 19) noted above, NCR‘SQNHE88207
(Ref. 45) was issued, following determination of generic applicability.! Thig

NCR resulted in the add|t1on of Ruskin-supplied! negatori springs and posfitivel |.

blade latching mechanisms to 100 fire dampers, and replacement of 15 damperSw
which would not accept springs. Exceépt for cne! damper, corrective
modifications and full drop. tests were completed in March 1984. Proper! f1re
damper installation clearances were verified by the Division of Construction
Quality Control inspector, as reported in a2 TVA'memo (Ref. 18)..

Yorkplan 10483 of ECN L5847 (Ref. 46) report§ that one of the Ib replacementw
dampers did not fit the pgnetral1on sleeve, and' a temporary aiteration control |
form (TACF), 1-84-039-31, was issued for resizing the damper. This damper,
0-31C-1744, was never r91nsta110d however.- 'According to a telephone call on
tlovember 20, 1986 (Ref. 47), it may have been lost, but is on reorder. | The ||
originally installed damper was destroyed When removed. | Past experience is |

uoted in workplan 10433. indicating that damper O- 3IC 1744 amd |ts companlbn\
?0 31C-1743) will fail ‘the full flow drop test. '

Workplan 10483 also records postmodification Itest complet1on of the SQN fire
dampers with closure springs under full flow. Ho funct1ona] ‘test procedure is
referenced in the workplan, only a visual surveillance instruction (Ref. 136).
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A TVA memo of April 30, 1985 (Ref. 48), lists the 12 dampers that either
failed a full flow drop test or are expected to fail based on tests at WBN or
engineering judgment. For nine of these 12 dampers, the proposed corrective
action was to institute administrative operating procedures for ventilation
flow shutdown to assure their closure. Two of the remaining three fire
dampers were determined to be in systems operating less than 1,000 hours per
year, and one damper is no longer required per 10 CFR 50, Appendix R,
evaluation.

SON System Operating Instruction (SOI) "Fire Interaction Manual" (Ref. 49)
gives instructions for shutting area supply and exhaust fans, closing
isolation dampers, or initiating Auxiliary Building isolation, in order to
interrupt airflow to the nine fire dampers of concern. The appropriate action
depends on the specific location of the damper. These instructions, however,
do not specify a fire alarm or personal notification criteria for shutting off
a specific airflow and do not designate the manual fan.and damper controls and
their locations for the fire brigade leader.

A meeting between TVA and NRC was held on March 27, 1985, to discuss the
Ruskin fire damper concerns for WBN. Following this meeting, a TVA letter to
the NRC (Ref. 42) clarified the administrative procedures proposed for
shutting off the ventilation flow in areas where fire dampers may not close
under air flow. For WBN, Abnormal Operating Instruction "Plant Fires"

(Ref. 43) and System Operating Instruction "Fire Detection System" (Ref. 44)
give detailed instructions for the sequence to be followed in shutting off the
area fan(s), and specific locations of their controls. These instructions’
also incorporate the NRC's requirement for restricting the fire brigade
leader's judgment in deciding if fans should be shut down. The fire brigade
leader may, instead, request restart of fans after fire scene assessment.

The concern is not valid as to fire damper closure tests not representing
actual operating conditions. Such tests have been performed since summer
1982, and administrative procedures have been issued. for assuring closure of
dampers that failed the tests. However, the System Operating Instructions for
SQN (Ref. 49) are not as explicit as the ones for WBN.

TYA has submitted a corrective action pian (Ref. 119) that includes the
following commitments:

a. to revise the Abnormal Operating Instructions (Ref. 73) so that, in
case of fire, operators widl.take specific ventilating system
actions necessary to assure fire damper closure; and

b. to install a new 0-31C-1744 damper after the next Unit 2 refueling
outage. ) .

The corrective action plan is satisfactory to the evaluation team.

S
LR N |3
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Browns Ferry. In a TVA memo (Ref. 50), the Project Manager requested the Site'
Design Services Manager to review the above-mentioned Ruskin letters:and to | |
report possible fire damper closure problems!/at/ BFN.' The Project Manager also ;
offered to analyze the BFN fire damper installations: versus Ruskin's new &est \ ie
data, in case onsite test1ng was not possible. | This analysis would have been : @ !
performed as part of BF-DCR 2949 (Ref. 51), which Ideals with fire damper
rating verification. No response to the Proiect Manager's memo could be | | | '3
found, and DCR 2949 did not request a fire damper closure . ana]ys1s.‘l A

In August 1985, .a TVA memo (Ref. 52) reported on an Appendix R Compliance -
Fire Damper Insia]lat1on Walkdown and Inspection, istating that "th1s report
does not address fire damper closure against airflow." L

Note 15 on mechanical HVAC drawings (Ref '53), issued in 1987 for BFN unit 2|
Reactor Building only, specifies that “fire damper closure shall be verified
with no airflow through the system by remdving the fusible 1ink(s) and

allowing the damper curtain to. Lyc]e,“ No test procedure reference is given;

Ko s ime Wmecas o

The Technical Specifications for BFN (Ref. 68) contain visual surve111ance
requirements for the fire barriers, including fire dampers. The requirements |
are partially complied with by Surveillance Instructions (SI) for Visual | | [ !
Inspection of Fire Dampers (Ref. 69); which, however, do not: include

functional closure tests under actual a1rﬂ1ow.  The SI also contain superseded
damper lists and fire area compartmentation draw1ngs. contrad1ct1ng the fire!
area compartmentation and zone draw1ngs (Refi 70).

[l
'
L]

The BFN Fire Protection Plan (Ref. 71) on lp. 97 instructs ‘the shift engineer
to ensure ventilation system operation during ai fire emergency, because
"ventilation will exhaust toxic gases and also smoke and thus provide 1mpﬁoved
visibility for fire fighters." However, operation of the ventilation system
could spread fire if dampers do not close. The: instruction contradictsl the |
NRC's request, expressed in 2 meeting summary for %BH (Ref. 72), that the.
ventilation system be shut off 1mmed1ately upon: nottf1cat1on of a f1re to!

. assure fire damper closure. A

The concern is va]id for BFN. There are no full closure test procedures and’
reports and there is no evaluation of the vendor test results against the | |
installed fire dampers at BFN. The surveillance instructions for . the fire
dampers do not contain periodic tests to demonstrate operability. ' ilewly
issued HVAC drawings only require closure tests without airflow and lack |
detailed instructions. WMo administrative procedures 'nave heen instituted for
shutting off the airflow through the dampers 1n case of f1re as, an aﬂternate
measure to assure fire damper closure. oo ! .

TVA has submitted a corrective actlon p\an (Ref 118) that includes the | | | X
following commitments: A ‘

*
1
[}
i

26420-R16 (10/19/87)




v~
-

[P

TVA EMPLOYEE CONCERNS REPORT NUMBER: 23000
SPECIAL PROGRAM REVISION NUMBER: 3
Page 13 of 35

a. Review and verify all curtain-type fire damper installations in
designated fire barriers (per 10 CFR 50, Appendix R evaluation) to
determine ‘which ones may not close against system airflow. This
review is to consist of:

0 Determining duct velocities at fire damper locations and
comparing them with manufacturer's test data. Identifying and
documenting problem dampers.

o} Documenting any fire damper that is expected not to close
against airflow on a Condition Adverse to Quality Report (CAQR).

0 Revising the BFN Fire Protection Plan to require periodic fire

B} damper closure testing.

b. Resodlve any problems noted by CAQRs in accordance with NEP 9.1.
This step may consist of damper closure tests against airflow or
issuance of administrative instructions to shut off the ventilation
system in the fire-affected areas where fire dampers have been
determined not 'to close against airflow.

c. Include revised fire compartmentation drawings in surveillance
instructions. The Technical Specifications and Surveillance
Instructions are revised'during the modification as per existing
procedures and are not issued until the modification is complete
(full implementation of 10 CFR 50, Appendix R program).

The corrective action plan is satisfactory to the evaluation team.

Bellefonte. In response to an NRC IE Information Hotice (Ref. 26), TYA issued
NCR BLN MEB8403 (Ref. 54) 'in April 1984 covering fire damper installation
deficiencies. This NCR also reported closure problems with fire dampers,
first identified at WBN, but declared generic to all TVA nuclear plants.

The installation-deficiencies were corrected per ECM 2945 (Ref. 55) by

repairing or replacing the fire -dampers that did not meet the manufacturer's

UL-anproved installation instructions, reflected in TVA drawings (Ref. 56) and
a TYA quality control procedure (QCP) (Ref. 64).

The subject NCR (Ref. 54) attributed the assignable cause of the installation
deficiencies to lack of proper and thorough understanding by TYA of the
application, selection, and installation of {ire dampers in meeting NFPA 90A
and 908 standards (Ref. 57) and thus 10 CFR 50, Appendix R. .

The planned corrective actions for damper closure failure were committed in a
"final report” (Ref. 58) to.NRC for completion 6 months before fuel load of
unit 1 and unit 2, respectively. The associated ECN (Ref. 55) initiated the
following actions, which are tracked for completion by the Tracking of Open
Items (TROI) system (Ref. 59). ey
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o Add negator springs to cwrta1n-type fire. dampers not a]ready so
equipped, to enhance closure against airflow. P S

The afFected dampers were 1isted in the fire damper 1nstal1at1on |
guide (Ref. 56), and the closure springs were purchased from thel | | |
original two damper supp11ers, as shown by TVA purchase documents | | |
(Refs. 60 and 61).

0 Analyze the actual air ve]otities through multisectiomal] o
curtain-type fire dampers at BLN and compare them with maximum 1 1
allowable velocities per Ruskin's tests (Ref 35). The comparison | |
will determine which air movers. require shutdown in order to assure |
damper closure. ‘ o N

An OE analysis (Ref. 62) of air velocities through fire dampers has 1
been performed, and the subject air movers have been identified.
Note that UL Standard 555 (Ref. 34) and the TVA specification for
dampers (Ref. 63) did not requ1r9 fire dampers to close under

airflow.
0 Revise the mechanical desxgn guide (Ref. 7) for fire damper {
application, selection, and installation and the OE standard i P

specification (Ref. 22) for HVAC system dampers to prevent
recurrence of the 1nsta11at1on and closure problems.

These documents have already been revised’and a construction quality
control procedure (QCP) (Ref. 64) provides guidance to assure! | | |
jnstallation in accordance with design drawings and damper
manufacturer instructions. )

o] Issue appropriate system descr1pt1ons and system operat1ng [
instructions (fire protection, HVAC, environmental control),
including fan shutdown procedures for assuring closure of dampers | |
jidentified in the OE ana]ySIS (Ref. 62) as having “abnormal“ airflow.

The operating procedures must further comply with the sequence of 1
fan shutdown required by NRC as stated in its meeting mlnutes 'on’ the
same subject at WBN (Ref. 41).

General Construction Specifications for fire protection systems (Ref. 63) | | |
require formal documented preoperational tests for fire dampers, The subject:
preoperational test procedure, PT-VC-01, is also referred to in an ECN

(Ref. 55) but has not yet been issued. .

| The technical specifications and surveiT1ance instructions for fire dampers
(ETL resistance and closure and latching test) have not yet been issued.

In March 1985, an NCR (Ref. 66) reported a fire damper (OVC-MDMP-368-N)' | | | i
failing to close when repeatedly actuated per Division of Construction QCP
(Ref. 64), Section 6.5.5.1.3. This damper is in the Auxiliary 8u1ﬂd1ng at
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elevation 610 feet next to the elevator shaft and not the one referred to in
the concern that originated at WBN. The QCP (Ref. 64) does not require
' testing under airflow and is, therefore, no substitute for a preoperational
: test. The cause of the damper closure failure could not be established, and
replacement with a new dampér was completed in 07/86. As part .of the
installation inspection, the closure test was then repeated and acceptance
documented in Attachment D (Ref. 67) of the above-mentioned QCP.

The concern is no longer valid for BLN because the fire dampers have been
modified, and test procedures and administrative measures to assure their
closure have been committed to prior to fuel load.

4.2 Computer/Battery Room Temperatures - Element 230.2

This concern for Watts Bar asserts that the HVAC system design for the battery
and computer rooms and the operation of components is deficient because the
battery room temperature falls to 55°F while the system maintains the computer
room at its required temperature of 55°F.

[y SN

The electrical board room air conditioning system is part of the Control
Building HVAC system. It serves the nonsafety-related 250 V and 48/24 V
battery and battery board rooms and communications rooms at elevation i
692 feet, and the computer and auxiliary instrumentation rooms at elevation

708 feet.
0 According to the WBNP FSAR (Ref. 95), the Control 8uilding air conditioning
systems are designed to maintain a temperature of approximately 75°F in all

equipment and personnel areas during all modes of normal and accident
operation.

The Control Building air supply is heated to a minimum of 60°F by means of an

»  alectric heater. This fresh air (approximately 8 percent of total) is wmixed
with exhaust air from the auxiliary instrument rooms, computer room, and
mechanical equipment rooms for reconditioning (filtering and cooling) by the
electrical board room air handling units (AHU). These AHUs supply the
auxiliary instrument, battery board, communication and computer rooms. A
10 ¥W capacity thermostatically controlled electric supply duct heater
maintains the computer room at approximatetly 70°F (Ref. 92). There is no
requirement to keep the computer room at 55°F. The battery room air supply is
through wall penetrations from the corridor which collects exhaust air
orimarily from the battery board rooms. The battery room supply air
temoerature will, therefore, be higher than the unheated computer room supply
air temperature. Even if the battery rooms were maintained at 55°F, which is
below the 60°F minimum for rated battery capacity, there would be minimal

- degradation of the batteries ability to perform the nonsafety-related function.

The WBN design documents reviewed (Refs. 74, 75, and 76) and comparisons made
with the SQN design did not reveal unusual design,or, location of the HVAC
system for the rooms of concern.

— —
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According to the notes from a HVAC equipment maintenance coordination meeting
(Ref. 77), “overheating of the computer room" and "borderline temperature" in
the battery board and communications rooms were: some of the problems | ‘
discussed, and a design study was requested (Ref. 78}. This design study
(Ref. 79) attributed the temperature deviations to fouled air handling unit
cooling coils and the frequent breakdowns of the electric board room HVYAC
system to specific component design deficiencies. | The corrective action
recommended in a first phase consisted of cleaning the battery board room AHU

cooling coils by a contractor (Ref. 80). The second phase of the design study

(Ref. 81) suggested solutions to the HVAC system component problems (fan |
bearings, damper biades, filter suppqrts, motor adjustments). ‘ A

The concern is valid as to relijability of H&VY system:components. ~Correctivel
actions suggested in the DS have not been iimplemented yet because the «1 | |
component deficiencies constitute mainly maintenance:inconvenience rather ithan
public safety or operability hazards. :

TVA's corrective action plan (Ref. 82) commits to follow up on the Phase I

work DSR-21 by having the cooling coils of the air handling units cleaned by a

contractor. This work will be scheduled by TVA's maintenance section.

In addition, the mechanical maintenance section has submitted a design change
request (DSR-692) to the change control board to approve corrective actfion |
work per Phase Il of the design study. The DCR!includes corrective actions .
for all other equipment deficiencies identified as causing frequent -
maintenance outages of the electrical board room HVAC system. Because the
Phase II items are modified for reduced maintenance rather than operability,:
these changes are scheduled for completion after fuel loading. ' The completed
corrective actions by the maintenance section, as proposed by TVA ONE, will |

resolve the concern as perceived by this evaluation. !

4.3 Leak Tightness of Duct Seals - Siement 230.3

This concern raised three issues for Watts Bar:: that HVAC dﬁcting cannot be!

maintained 100 percent leak tight; that ductwork supports are excessively |
heavy; and that an excessive amount .of glue has: been required to achieve this

dearee of leak tightness.

4,3.1 Leak Tightness

“Jatts Bar. The BN HYAC systems were designed in the early 1970s and emp loyed

then-current nuclear industry oractice for ductwork design. These practices!
were documented in the Sheet fletal and Air Conditioning Contractors Mational!
Association (SMACNA) standard (Ref. 83), as modified by a portion of the 0ak’
Ridge National Laboratories Report ORNL-NSIC-65: (Ref: 84). In the evaluation
team's judgment, these practices are characterized as high-grade industrial !
practices, supplemented by careful consideration of operating conditions, |
especially external and internal pressures. Lo
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In the mid-1970s, througn 'development of NRC Regulatory Guide 1.52 (Ref. 85)
and its companion industry standard ANSI N509 (Ref. 86), substantial changes
occurred in requirements for safety-related HVAC systems. Regulatory Guide
1.52 references ANSI N509 Section 4.12 for leak tigntness and Section 5.10 for
ductwork design, construction, and testing. ANSI N509 Section 4.12 imposes a
0.5 percent of flow leak tiantness requirement for engineered safety feature
(ESF) systems (0.1 percent of flow for control room HVAC). For non-ESF
systems, the requirement is 1.0 percent of flow. ANSI N509 Section 5.10
allows gasketed transverse joints. SMACNA High Velocity Duct Construction
Standards (Ref. 83) are acceptable for longitudinal seals. Neither Regulatory
Guide 1.52 nor ANSI N509 have "100 percent leak tightness" reauirements as
outlined in the concern.

TVA Design Criteria WB-0C-40-36.1 (Ref. 87) was first issued early in 1975,
well before Requlatory Guide 1.52, R2 in 1978, It incorporates the practices
documented in the SMACNA standards and ORNL-NSIC-65 (Refs. 83 and 84), wnicn
were applied to all safety-re]ated ductwork. Those systems that could contain
hignly radioactive air in post-accident conditions (e.g., the emergency gas
treatment system) were subject to additional requirements. Specifically, duct
sections were to be all-welded, although flanged joints with necoprene seals

were allowed between duct sections. However, 'some of these systems were also

required to use all-welded joints wnere operational conditions dictated
application of such requirements (e.g., hydrogen collection headers). Tnese
systems are covered in Table 3.3-1 of the TVA design criteria (Ref. 87, notes
4 and 5).

Leak tightness requirements for HVAC systems were specified on constructicn
drawings for the individual systems. As descrioed in TYA General Construction
Specification G-37 (Ref. 88), only those ducts defined as "low leakaae" on tne
drawings, and ducts on the discnarge side of Fans, are required to be leak
tested by oressurization, as oonosed to leak checked. Leak cnecking consists
of locating leaks by feel or sound. Lea< testing measures actual leakage
rates to verify compliance with the maximum allcwable 1 percent of the system
flow at 25 percent above specified system design pressure (Ref. 38,

Section 3.3.3).

TVA documented tne safety-related ductwork practices from Construction
Specification 5-37 (Ref. 38) and Desian Criteria WB-0C-40-31.8 (Ref. 37) in
FSAR Table 3.2-6 (Ref. 95). Compliance with Requlatory Guide 1.52 (Ref. 35)
for the emergency gas treatment system, Auxiliary Building gas treatment
system, Reactor 3uilding purge ventilation system, and main control room air
cleanup system was documented in FSAR Tables 6.5-1, 6.5-2, /.5-3, and 6.5-4,
respectively. Excentions to the leak tightness criteria were provided in the
footnotes. These exceptions are summarized below:

o] The majority of the ductwork upstream of the fans was located within
secondary containment or pressurized control room areas, so that any
out-leakage from the systems would be‘contained and processed by the
gas treatment system for that area, rather than leaking directly to

the atmosphere.
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o  The ductwork would be at a negative pressure relative to its | |
surrounding area, and any 1Lakaqe would be in- 1edkaue rather than
out- 'le.akage. | | | | i i i i

The NRC, using Regulatory Guide 1.52 as a criterion, found WBN's ductwork
pract1ces acceptable on a sysiem-by-svstem ba$1s, as 1nd1cated in the, Safety
Evaluation Report (Ref. 89). ‘

As part of a program to verify weld -adequacy for all safety-r91ated HVAC
ductwork (Refs. 90 and 91), leak testvng‘to 1 percent of total volume, rot.
flow, was successfu]]y conducted in 1981, | S

o wemwe

The contro] room HVAC system and tne post-TMI hab1tab111ty requrements
evaluated in FSAR Section 6.4 could. .give the impression of using "100 percent
tightness" as a design parameter. This is because duct leakage ‘values of
0 (zero) -CFM (FSAR Table 6.4-1) are used to evaluate the control room L
habitability.- In this particular case, "duct leakage" refers to leakage of oo

contaminated outside air into the control room HVAC system duetwor«, hot to o
leakage of "clean" room air into the ducts. MNote 7 of FSAR Table 6.5-4
(Ref. 95) justifies the use -of commercial grade ductwork for this @ | | |
application. The justification is that ‘the main control room habitability!

!

2 Amrwm 4 rawe by en

system (MCRHS) includes the HVAC ducting and recirculation fans inside the!
pressurized control room volume. Any actual duct leakage would not be ! | b
uncontrolled contaminated cutside air but room air. Therefore, the actual’ ' |
quantity of duct leakage from the pressurized volume has no impact. on! MCRHS
‘hab1tab111ty and safety. The commercial aqrade leak tightness criterion’

identified in FSAR Table 6.5-4 was accepted by #RC in' the SER. A further '

review. of the Control 8uilding ductwork Falled to f1nd any 1eakaqe paths not

already evaluated. e

Browns Ferry. Althouqgh no ECTG eva]uatlon was conducted -at QFN, a related
potential problem was. identified (Ref. 133) uﬁtnwleakaqe from pressurized
ducts routina unfiltered outside air through the control room to other | |
post-accident cooled rooms in the bu11d1nq. TVA nas comnmitted to conducting
an. evaluation (Ref. 139) of the control room HVAC system.at BFN and to |
correcting all deficiencies discovered. Under the conditions stated in la |
letter (Ref. 140), the corrective actlon plan is acceptable to the ECTG.

4.3.2 HVAC Supports

The £C stated that some of the 4VAC duct supports are "excessively heavy." |
Unless specific negative effects of the alleged excessively heavy supports are
identified, an unsat1sfactory condition for plant operation or for the nublic’
nealth and safety cannot be found. The usé of "heavy" supports is common |

‘ throughout the nuclear power industry. It results from a combination of
conservative regulatory requ1rements, economic factors, and des1gn
standardization. The supports for ductwork are desianed to account for at |
least the component load, a 250 1b additiorial load (e. 9., a person walking lon!
the'duct), and the effects of seismic forces. A seismic load on a'component ' ' ' «
usually imparts a frequency of vibration of ‘less than' 33 Hz (often in' the 10 :
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to 20 Hz range). If the structure has a natural frequency greater than 33 Hz,
it is.-considered to be "rigid" and the seismic loads hecome nonadditive. A
viable design technique is to build "rigid" supports with standard

components. The resulting support design may then be excessively heavy for
the ductwork dead load alone.

4.3.3_ Excessive Sealing Glue
The issue of "excessive" use of RTV glue is subjective. The use of it as

sealant is a most effective and common method of achieving the required leak
tightness requirements with the existing ductwork. Sealant is generally used

.on the gasketed and mechanical joints to minimize leakage. As previously

indicated, the finished ductwork complies with the commitments made in FSAR
Tables 6.5-1 through 6.5-4 (Ref. 95). Glue is an acceptable sealant (Ref. 86)
and does not result in unacceptable operating conditions. For newer HVAC
systems, all-welded ducting systems are preferred for meeting tne new leak
tightness criteria.

This evaluation -concluded that there is no basis to the concern that the HVAC
duct systems are inadequately designed for the functions intended. The
assertion concerning "excessive use of glue" and "excessively heavy supports"

. are subjective. The design may be overly conservative and, therefore, does

not]reduce the ability of the plant to protect the health and safety of tne
public. )

4,4 Heat Buildup in Containment Dome - Element 230.4

This EC refers to high temperatures that cccur at %two locations inside the
primary containment: the upper portion of tne steam generator enclosure and
the dome of the containment itself. As shown in “BN eauipment location
drawings (Refs. 93 and 94), the top slabs.of the steam generator enclosures
are part of the boundary between the uoper and lower containment compartments,
which- is a feature of the ice condenser containment concept. The lower
compartment contains all high energy piping, and directs blowdown flow from a
postulated pipe break through the ice condenser.

The WBN containment ventilation system, described in WBN FSAR Section 9.4.7
(Ref. 95), is divided into two major subsystems to serve tne upper and lower
containment compartments discussed in the orevious paragrapi. The lower
compartment air cooling system is designed to maintain a maximum air
temoerature of 120°F in the lower ccmpartment spaces, includina the steam
generator enclosure, during normal plant operation. Tnis temperature limit is
based on equipment environmental gualifications. These lower compartment
spaces are rarely accessed during normal -operation, and many, including the
steam generator enclosure, are inaccessible due to high radiation levels. The
upper containment compartment air cooling system is designed to maintain a
maximum temperature of 110°F in the containment dome during normal plant
operation. Access to the containment dome is also. limited during normal plant
operation. Therefore, the design temperatures for the containment ventilation
systems were not based on personnel access considerations. For both of these
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systems, temperature is controlled by throttling the cooling water flow
(Ref. 96). Thus, even with relatively low heat 1o0ads, the 'upper portions of
the steam generator enclosures and the containment dome are at an
uncomfortable temperature when the system is in automatic control.

WBN FSAR Section 9.4.7.4 (Ref. 95) commits to preoperational testing of the
HVAC system components, including the temperature cohfro11inq‘devices; b

TVA Division of Nuclear an1neer1nq (DNE) reviewed the EC and prepared a
response containing the following statement (Ref. 97):

"The concern correctly states that the design of the conta1nment to some!
deqree and the design of the steam generator enclosures to a ‘Targe degree |
retain heat.™ ‘ [ .

The remainder of the response dealt with tne ventilation modifications | |
suggested in the employee concern. It concluded withithe following statement:

“Because of the safety function performed by the primary containment and
the steam generator enclosure and because of the existing plant + 1
ventilation systems, it is concluded that the addition of vents would.
result in an additional risk to the health and safety or cne puolic, and
tnerefore, cannot be Just1f1ed " ‘ C

The additional risk to the public with the concerned individual's suaqested
redesign stems mainly from the need for additional larae penetrations!in the
containment and in the barrier seéparating the uppber and lower: containment
compartments. Fast-closing isolation valves would be required for these
penetrations. Such valves have a mucn nigher failure orobability than the
existing passive containment and barrier structures. For 2 similar design.
condition involving other olants! containmént!/pulrqe lines, the NRC irecoanized!
the inherent comprcmise of containment reliaoility oy requiring major design
changes. This condition involved normally closed valves, which comoromised
the safety less than the normally cpen 1$olation valves requ1red ln the
recommended design of tne concerned individual. ! . Lo

This concern is not valid because @quioment environmental qualifications and
not personnel access is the basis for the containment HVAC SV>t°m design
temperature.

4.5 Airborne Qadigactivity in CDUE ?uilhina o Eﬂement 239.85

Tnis concern asserts that oersonnel in the Condensate Dem1nera112er Waste
gcvaporator Building (CDWES) could be exobséd to radxoéc'1v1tj durtnq isolation
of the Auxiliary Building.
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4.5.1 System Description

With minor exceptions, the COWE system, HVAC system, and CDWEB of Watts Bar
and Sequoyan are identical as described in this section. The COWE is located
in a separate building adjacent to the northeast and southeast corner of the
Auxiliary Building, for WBN and SQN, respectively. The 30-gpm-capacity
evaporator package was provided by Horton Process Desian (HPD) Inc. and is a
forced-circulation, vertical tube heater type. It was primarily intended for -
concentrating the neutralized spent regenerating liquids from the condensate
polishing demineralizer system (CPDS). The CPOS was designed for full-flow
treatment of the secondary (turbine steam) 1oop condensate. The CDWE was also
designed as backup to the 2-gpm-capacity waste evaporator and the
15-gom-capacity auxiliary waste evaporator for process1na floor and tritiated
drain wastes.

Air induced by the 1200-cfm-capacity COWEB supply fan through a duct from the
Auxiliary Building is used for ventilation. This ventilation air is supplied
to areas of low potential for radioactive contamination and migrates to areas
of progressively higher potential for contamination. The 1400-cfm-capacity
COWEB exhaust fan returns air from the area with highest contamination
potential through a duct to the fuel handling area exhaust system in the
Auxiliary Buildina. Oouble isolation dampers in the ventilation ducts
penetrating :the COWEB-to-Auxiliary Building boundary close when the Auxiliary
Building stack monitor detects high radiation. This Auxiliary Building
isolation (ABI) may occur as a result of fuel handling accidents or spills and
leaks within tne Auxiliary Building. A loss of coolant accident (LOCA) also
results in an ABI as part of the secondary containment enclosure (SCE)
isolation. Thne CDWE is .not part of the SCE.- The double isolation dampers
nave a manual override switcn in the waste packaging area. Fire dampers are
also installed in the CDWEB-to-Auxiliary Building wall penetrations. Two
separate air conditioning systems are provided in the COYEB for heat removal,
one serving rooms of low potential for contamination, and one serving rooms of
high potential for contamination. The COWEB nas a monitored door to the
outside for emergency exit.

Per HPD piping and instrument diagrams 101 through 106 (Refs. 98 and 99),
tnere are four .equipment vent lines originating from the COME package: a
d-inch heater relief valve discnarge line and a 2-inch blowdown tank line
exhausting through the roof; one 2-inch vent line from the bottoms tank; and a
1-inch line from the vent qas cooler. The latter two were oriainally routed
to the waste qas system (4GS) in tne Auxiliary Building. A 4-incn 3>lowdown
tank rupture disc vents into the COWEB atmosphere.

A TVA memo from D. R. Patterson to R. M. Pierce (Ref. 100), dated

November 13, 1979, addressina SQN, initiated rerouting of the CDWE equipment
vents at SQN and WBN through the COWEB roof to the atmosphere. The reason for
rerouting was that the vent aas cooler noncondensible mass flow (45 1b/hr)
exceeded the WGS capacity. More importantly, the'GS. processes hydrogen-rich
gases from the chemical and volume control system (CVCS) holdup vessels, and
gases containing oxygen are specifically excluded.
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A letter from HPD to TVA. (Ref. 101), dated lOctober 23, 1986, corrected the
noncondensible mass flow to 4.5 1b/hr, down from 45 1b/hr. - LA

The recommendation of the above: memo (Ref. 100) was incorporated into tne
desiqgn by ECN SQN 2744 (Ref. 102), reflected in Drawing 45M4 47W560-23 Rev¢ 3,
Section G23 - G23 (Ref. 103) and by ECN WBN 2257 (Ref. 104), ref]ecteb 1n !
Drawing 85M' 47W560-22, Rev. 9 (Ref. 105)|, respectively. ‘

These changes created the potential for unmonitored releases.j I N

A TVA memo from J. C. Standifer to G. Wadewitz (Ref. 106), dated December 22,
1983, replied to an earlier memo from G. Wadewitz to J. C. Standifer . |
(Ref. 107), which auotes an HPD Inc. des1qn representative exoress1nqicancprn<
over a remote possibility of contaminants exhausting through the vent gas
cooler vent line under abnormal evaporator ‘operation.! Standifer added that in
view of the recent decision to use the COWE for_ routinely concentrating
effluent from newly added hyperfiltration units (HFU) as replacement for the

radwaste evaporators, the vent gas cooler line should be rerouted again, this .

time into the CDWEB ventilation duct returning to the Auxiliary Building. 'The
radwaste radiocactivity is orders of magnitude higher than that of turbine
steam condensate. The TVA memo (Ref. 106) further committed to issuina an ECH
for routing the vent gas cooler vent line into the CDWE exhaust ventilation
duct. L. S

4,5.2 Watts 8ar Evaluation

ECN 4598 (Ref. 108) incorporated the vent line reroutina in TVA drawinags
(Refs. 98 and 105). Tne blowdown tank vent line remained venting through the
roof because of tne possible high moisture contents. The blowdown tank is
only used for containing steam condensate and vapor body relief valve
discharge, which have minor potential for radioaut1v1ty.‘ This routing was
verified by a site inspection (Refs. 109 and 110). t minimized the potential
for unmonitored release from the COWEE, but\cﬁnated the potential for backuo
of radioactive containmants in the CDN:B during periods of an ABI.

Table 11.2.2-2 of ‘the SNP FSAR (Ref 111) shows the expected rad1onucﬁ1dm
discharge rates from the waste evaporator and aukiliary waste evaporator
package vents (1nclud1nq iodines) under normal operation to ba nealigible.
‘Tne equivalent table in the WBNP FSAR (Ref Y5) was deleted; nowever, tne
51m11ar1ty of the two plants suoports an assumotion of 51m11ar radiocactivity
levels in the waste strsams. These discnarge rates correspond to tne $OME
package vent rates wnen processing radwaste. !Per telephone conversation with
TVA (Ref. 112), new radionuclide release rates are being calculated for an
ALARA study in progress for Sequovah.

The waste evaporator aréas in the Aux111ary 8uilding .,dre monitored for area
radiation levels. Since the COWE is now routinely processing. radwaste tne
same criteria for mon1tor1na could aomly to the CDYEB as well. !
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However Tables 12.3-4 and -5 of the WBNP FSAR (Ref. 95) snow that no plant
area or airborne particulate activity radiation monitors are located in the
CDWEB.

TVA general design guidelines for radiation protection - ALARA (Ref. 113)
specify four to ten air changes per hour in airborne radiation enclosures.
The CDWEB ventilation system only affords one air change per hour for the
entire building, or 3.5 air changes per hour for radiation zone Il (less tnan
5 mr/hr) rooms.

Nuclear Operating Experience Inc. Reports 352 and 353 (Ref. 120) state that
frequent ABIs occurred at SQN from January through April 1984 because of
normal' maintenance operations and spurious signals. B8ased on the similarity
between SQN and WBN, similar freauency of ABIs is possible at WBN. ABI is a
safety-related function; therefore, control room annunciation is provided.

The COWE system operating instructions (SOI) (Ref. 114) require alignment of
the dampers per checklist shown in the Auxiliary Building aeneral suoply and
exhaust fan operating instructions (Ref. 117) as a prerequisite for COWE
operation. This checklist reaquires that the supply duct isolation dampers for
the COWEB be open prior to restarting the fans. However, the exhaust dampers
are not shown in the damper aliagnment checklist. These dampers are listed in
the system operating instructions for the fuel handling area exhaust fans
(Ref. 125), but execution of these instructions was not made a prerequisite
for COWE operation.

The COWE SOI (Ref. 114) and the SOl for recovery from an ABI (Ref. 115) do not
instruct shutdown of the CDOWE in case of an ABI and opening of the CDWES
ventilation dampers prior to restart. The eauivalent SON instructions

(Ref. 116) impose a 15-minute limit on CDWE operation with the ouilding
ventilation exhaust dampers closed.

Tne COWE SOI (Ref. 114) furtner refers to a deleted vent aas coolar vent valve
in the valve checklist but do not include the blowdown tank valves. The
blowdown tank is not described. in the instructions.

The concern’ is valid for abnormal operation of the COWE simultaneousliy with an

"ABI. ODuring normal operation, tne expected airborne radiocactivity is

negligible. A follow-up investigation further showed that the COWE neating
steam supply valves close ubon an ABI (Ref. 121); thus, a limit on the time of
operation during an ABI is not reauired. In a telepnhone conversation

(Ref. 122), the COWE manufacturer assured that qassina off noncondensibles
will cease within seconds of heating steam interruption. The concern is
further valid that no area or particulate air monitors are orovided in the
CDWEB.

TVA has committed (Ref. 123) to updating the SOIs .for the CWDE per as-built
condition, and to including implementation of SOIs for Auxiliary Building
general supply and exhaust. fans (Ref. 117) and fuel handling area exhaust fans
(Ref. 125) as a condition for COWE start. ‘

-
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TVA has committed (Ref. 124) to initiating an ALARA review of the COWEB to |
establish the need for radiation monitoring devices (Ref 126).‘ This .review.
is to be performed before fuel load in unit 1. Lo

4,5.3 ‘Sequoyah Evaluation

A TVA memo from H. J. Green to M. N. Sprouse (Ref. 127), dated November 9,
1983, transmitted a field-completed OCR (Ref. 128)! that documented rerouting
of the vent gas cooler and slurry tank vent lines to the ventilation duct.
This change has not been 1ncorporated 1ntowdes1qn drawings; however, it was
verified by a site inspection (Ref. 129). ' This change removed the potential
for unmonitored release from the CDWEB, but created the potential for backup
of radioactive contaminants in the CDWEB during periods: of an ABI

Per Table 12.1.4=1 cf the Updated SNP FSAR (Ref 130), there is no area
radiation monitor located in the CDVWES, ‘ A

Table 11.2.2-2 of the original SNP FSAR (Ref. 1]1)‘sh‘()wé the radionuclide
discharge rates from the waste evaporator and auxilidry waste evaporator
package vents (including iodines) under normal operation to be negl1glbﬂe.
These rates correspond to the CDOWE package! vent rates when processing
radwaste. Per telephone conversation with' TVA (Ref. 1134),: a COWE vent
activity release rate study is pres ently in progress to conf1rm thlS.

The waste evaporator areas in the Aux111ary Building are monitored for area
radiation levels. Since the COWE is naow rout1ne]y processing radwaste

(Refs 106 and 132), the same cr1ter1a for monitoring icould apply to the COWES
as well.

Nuclear Operating Experience .Inc. leoorts BS2 and 353 (2ef. 120) state that
frequent ABIs occurred at Sequoyah from January: through Aoril 1984 because of
normal maintenance operations and sourious:signals. A3 is arsafety-related
function and control room annunciation is provided. o

TVA System Operating Instruction SOI-77,183 (Ref. 131) requires snutting down
the CDVWE upon an ABI, and verifying isolation damper openIng prior. to
restarting the CDWE. TYA System Operating Instruction SOI-30.50 (Ref. 116)
requires that the Auxiliary Building lsolatlon signal be reset :1th1n 15
minutes of an ABI or shutting down the COWE.

The concern is not valid for normal operation of the CDWE simultaneously with
an ABI. S8esides the low expected activity, the SOIs reduce the notential for
noncondensible back-up into the COWES.. ‘A follow-up evaluation rurther showed
an ;dent1ca1 supply steam valve control log1c\to the COWE as for ABN (Rer.
133 L

The concern is valid in that there are no area or partiqulate‘air monitors
provided in the COWEB to assure compliance with ALARA guidelines.
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TVA has committed (Ref. 135) to revising the appropriate drawings per OCR
(Ref. 128) and to evaluating and documenting ALARA concerns for the CDWEB.

4.6 Summary of Subcategory Findings

The classified findings are summarized in Table 1. Class A and 8 findings
indicate there is no problem and that corrective action is not required.

Class C, D, and E are termed "negative findings" requiring corrective action.
The corrective action class, defined in the Glossary Supplement, is identified
in the table by the numeral combined with the finding class. For example, the
designation D2 in Table 1 indicates that the evaluated issue was found to be
valid (finding Class D) and that a corrective action involving some type of
procedure is required (corrective action Class 2).

Findings are summarized by classification in Table 2. O0f the 30 findings
identified by a classification in Table 2, 21 require no corrective action.
Of the remaining nine, two had corrective actions initiated by TVA before the
ECTG evaluation, six required corrective actions as a result of the ECTG
evaluation of a concern, and one required corrective action as a result of a
peripheral issue uncovered during the ECTG evaluation. Table 2 shows that at
Watts 8ar, where most of the issues were originated, only three out of a total
of 15 issues -were found to be valid and in need of corrective action, and one
of these three issues had corrective'action initiated before the ECTG
evaluation, .

5.  CORRECTIVE ACTIONS

Table 2 identifies nine negative findings (Class C, 0, and E) that require
corrective action. Since one of the cdrrective actions applies to more than 2
sinqle plant, only eight different actions are required or have already been
initiated to remedy the nine negative findings. The detailed corrective
action descriptions are contained in Attachment 8. A condensation of this
information by element, with the applicable plant identified in parentheses,

follows: .

) 230.1, Fire Damper Latching Test - As required by the “RC for BN,
abnormal operating instructions (AOI) need to be revised to incluae
more specific action to take in case of fire (SQN). Installation of
one new fire damper will be required after the unit 2, cycie 3,
refueling outage to replace an oversized fire damper, which will jam
in the penetration (SQN).

Evaluation of the installed fire dampers against new damper

manufacturer closure test data with system air flow will identify

which dampers. require actual tests or administrative instructions lo
* shut the ventilation system down in fire affected areas (BFN).

26420-R16 (10/19/87)




.

TVA EMPLOYEE CONCERNS REPORT NUMBER: | 23000 @
SPECIAL PROGRAM REVISION NUMBER: 3
‘ Page 26 of 35 { '

The surveillance 1nstruct1ons for fire dampers requ1rm revision to’
include the latest fire compartmentation drawings in complmante with !
10 CFR 50, Appendix R requirements (8FN).

o 230.2, Computer Room/Battery Room Temperatures - C]ean1ng of cooling
coils and modification of HVAC system: components is planned per |
design study request (DSR) rerommendatxons (WBN). S Lo

0 230.5, ‘Airborne Rad10dct1v1ty in COWE Building - Appropr1ate Lo
drawings require revision to reflect eXIStmng p1p1ng conflgurat1on
per local DCR-L and the flowsheet requ1res revision in accordance
with corrected vendor information (SQN) The; system operating
instructions. require revision to:minimize airborne radioactivity
(WBN). The modified piping and process changes require‘eValuation:
for compliance with ALARA (NBN SQN).1 1 j j o

These corrective actions also appear in Table 3, along with the1r S N N
corresponding finding/corrective action c]ass1f1cat10ns. The table shows the |
plant or plants for which a corrective action is still requ1red inthe 1 | 1 | !
Corrective Action Tracking Document (CAfD) column. o

The Finding/Corrective Action Classification column of Table. 3 shows the eight
corrective actions, of which two require hardware or plant modificationl twol | [ |
involve additional evaluation, three require procedural: changes, and one
requires documentation remedy. In addition, ithe CATD column of: Table' 3 shows
that, in most cases, a particular corregtlve action is applicable to only a
single plant. The corrective action for element 230.5, which involves ALARA:
evaluations, is the only corrective action. app]lcable to more than one plant.
The element requiring the largest number of dorrective actions is 230.3, Fire
NDamper Latching Test, which has four. In a1l cases, the evaluation team found
the completed or planned corrective actlons acceptable to resolve the negative
findings.

6.  CAUSES

Table 3 identifies one or more causes. for each .negative finding requiring.:
corrective action. For each corrective action, the most important cause is | |
identified; nowever, in many instances it was felt that tne proolem resulted:
from a combination of causes, each of which should be 1dent1f1ed. In those
cases, more than one cause is identified. Engineering Jjudgment was used to | |
establish the causes, and was basea on the findings in Attachment B.

For the eight corrective actions descr1bed in Table 3, 13 causes have been | |
identified. These are shown in the table and totalled at the end.. Tnelmost!| |
frequent causes are "Inddequate Communication" and "Inadequate As=-built’ | | |
Reconciliation." The latter cause is discussed more fully in Subcategory
Report 20600. : :
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"Inadequate Communication" reflects deficiencies in communication between
departments within a project organization (e.g., engineerina and operation)
and between projects (e.g., SQN, WBN) that lead to inadequate or inconsistent
operating instructions. The TVA general design quidelines clarifying the
requirement for closure of fire dampers without airflow were issued after the
purchase orders for Sequoyah, Watts Bar, and Browns Ferry fire dampers were
issued. This situation led Operations personnel to issue fire protection
instructions based on erroneous vendor cataloq information on allowable
airflows against which fire dampers close.

The Corporate Nuclear Performance Plan (CNPP), Revision 4, describes changes
that will make a centralized Division of Nuclear Engineering (DNE) responsibie
for accuracy, adequacy, and control of drawings and technical documents,
including validation of as-built drawings. The BFN Nuclear Performance Plan,
Attachment IV-2, commitment jtem 81, issued in Auqust 1986, shows detail
review of all fire protection system surveillance instruction for technical
adequacy and compliance with technical specifications ongoing and to be
completed before restart.

"Untimely Resolution of Issues" is a contributing cause for the uncertainty of
fire damper closure against ventilation flow at 8rowns Ferry. ilo action has
been taken since the 10 CFR 21 notice from the vendor in November 1984:

The CNPP, Appendix 8, Commitments D18 and D21, describes a s1ngle Corporate
Comm1tment Tracking System (CCTS) and a Track1nq and Recordina of Jpen Iltems
(TROI) system for CAQs as a remedy for untimely corrective action and for
identification of problems applicable to more than one plant.

The cause "Inadequate As-built Reconciliation" is closely relatad to the lack
of communication.

Two causes fall into the technical adequacy area under "Yendor Zrrars." They

include erroneocus vendor catalog information on fire damper capabilities and
poor detail design of standard air handling unit components.

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. The issues
evaluated in this subcategory do not require significant corrective actions.

The HVAC designs for the Sequoyan, Watts Bar, and B8ellefonte nuclear power
plants do not indicate major problems because most issues raised by the
concerns were corrected before the ECTG evaluations. However, the corrective
actions required, especially for fire dampers at 8FN, indicate a shortcoming
in the timely resolution and communication of important issues, which are
causes in the management effectiveness area. G
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The 10 CFR 21 notice from the fire damper manufacturer to most domestic

nuclear oower plants in November 1984 did not result in an NRC IE Bulletin
requiring mandatnry action on TVA's part. Also, UL standards for fire dampers .
do not reaquire fire damper closure against airflaow. 1herefor9, no NRC

reporting requirements were violated by the failure of the Browns Ferry Site
Design Services ianager to respond to'a memo Qn th1s issue from TVA'sIBFEP | | !
Project Manager, | D

"Vendor Errors" in catalog 1nformat1on and deta11 desiagn of siandard
manuf actured eaquipment (fire dampers, air ha nd11nqwunits) are normally not
detectable by the purchaser's (TVA) customary review -of the design documents..

The results of this subcategory eva]hation are being combimedjwith the other
subcategory evaluations and reassessed for the Engineering icateqory in a
single report. ‘ Co ’
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TABLE 1
- CLASSIFICATION OFf FINDINGS AND CORRECTIVE ACTIONS
Finding/Corrective
) Issue/ Action Class*
. Element ‘ Finding** SON WBN BFN 8LN
i
230.1 Fire Damper-Latching Test a A A A A
’ b A A A A
c 02 A 06 A
d £1 - g2 -
. 230.2 Computer and Battery Room’ a A - -
; g Temperatures b - A - -
’ - C1 - -
230.3 Leak Tightness of Ouct Seals a A -
b B
c 8 -
230.4 Heat Buildup in Containment a - A
Dome : b - A - -
’ 230.5 Airborne Radioactivity in a 23 3 - -
0 COWE 8uilding b 3 8 - -
c 3 02 - -
d D6 93 - -
*Classification of Findinas and Corrective Actions
‘ A. Issue not valid. 1. Hardware '
No corrective action required. 2. Procedure
. 8 Issue valid but consequences acceptable. 3. Documentation
No corrective action required. 4. Training
C. Issue valid. Corrective action 5. Analysis
initiated before ECTG evaluation. ’ 6. Evaluation
0 Issue valid. Corrective action 7. Other
taken as a result of ECTG evaluation. ‘
E. Peripheral issue uncovered during ECTG

evaluation. Corrective action required.

**PDefined for each plant in Attachment 8
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TABLE 3
MATRIX OF ELEMENTS, CORKECTIVE ACTIONS, AND CAUSES

REVISION NUHSER: 3

S S

SUBCATEGORY 23000 PAGE 32 UF 35
} CAUSES OF NEGATIVE FINOINGS-« |
} | . | VECHNICAL |
] MANAGEMENT EFFECTIVERESS | DESIGN PROCESS EFFECTIVENESS ADEQUACY l
" bt 1 21 31 441 5] 61 21 814 9 10 | ] 12 13 | 14 15 | 16 1 17 |
- [Frag- | ] |Proce-flnade-| | ] | Inade-| |Engrg jDesign]lnsuf. | I ] Stgaifi-
FINOING/ |mented] Inade-] Inade-dures [quate-Jun- | |Inade-| fquate | Lack Jdudgat|Crit/ |Verif |Stds | | | cance of
CORRECTIVE |organ<|quate [quate [Not  |Cow- [uiscly|Lack |quate |Inade-|As-bIt] of | not [Comait|Oocu- [Kot | | Corrective|
ACTION {42a- | Q- [Proce-{fol- |muni- |Res of[of Mgt|Design|quate [Recoa~|Design|Bocu- } Mot |menta-|Fol- '[Engrg |Vendor) Actions* |
ELEM CLASS, 0% CORRECTIVE ACTIUN (AL [tion Jtrag |dures |lowed [cation]lssues|Atten {Bases [Calcs ]cil. |Detail]mentea] Het ftion |Jlowed l€rcor JError [ O | H | H |
' ot ot I R R R B
230.5 "D Revise the appropriste Syx 01 | | | ] | | ] i ] x | | | | | I-<1-]
drawings to reflect eassting 1 ! H H i i | i i i i i H i i i i i i
piping configuration per | | ] | | l I i | i | | | (I
Tocal DCR-L and the flow i i i i i i i 1 | | i i | 1 1
sheet per corrected vendor i | | | | y| | | l l | | | 1 |
inforsaton. l | | | | | | | | | | | . | | |
02 Revise systea operating I 1 1 1 1 ! [ 1 ] | ! ! 1
fnstructions to minianze woN U KD | ! 1 i ] * 1 | | | ] x | | | - |-}
atrborne .radloactivity. | ) { { | i } i } i i i i i
| | | | | I | | | ] | | | | | i
06 Evaluate the modified piping i N i i i i ] ] i I I l | | i [
and process changes for Sy V2 | | | | 1 1. | i | i | | 1 | x 1 | | l=1-1
coepliance with ALAKA. wNoz | | | | | | | | | | | | | | i | | 11
O N N I A s R [ IR (R N T O I |
| | | | | | | | | | | 1
et i | i | I Pk i i i
T T I Y I IR (2 I P I B | I N
— i i i i i I I I L I I L [ | I )

.. Defined in the Glossery Supplesent.

o¢ Deffned in Tadle ).
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TABLE 2
FINDINGS SUMMARY

Plant

C]assification of Findings ] SQN WBN. BEN BLN Total

A. Issue not valid. No corrective 2 8 2 3 15
action required.

8. Issue valid but consequences acceptable." 2 4 - 0 - 6
No corrective action required.

Cc. :Issue valid. Corrective action 0" 1 - 0 1
initiated before ECTG evaluation.

. D. Issue valid. Corrective action taken 3 2 1 0 o

as a result of ECTG evaluation.

E. 'Perioheral issue uncovered during 1 © 0 1 0 2
ECTG evaluation. Corrective action
required.

Total 8 15 4 - 3 30
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TABLE 3
MAIRIX OF ELEMENTS, CORKECTIVE ACTIONS, AND CAUSES
SUBCATEGORY 23000

REVISION NUMBER: 3
PAGE 31 OF 35

FINDING/
CORRECTIVE
ACTION

CLASS, e

CORRECVIVE ACTIUN

CAUSES OF NEGATIVE FINDINGS *

HANAGEHEN

LFFEC

58 EFFECTIVENESS

2 1

13

|
|
|
11
|Frag- |

Proce~
|mented] Inade-| Inade-|dures [quate [Un-
|Orgen-|quate Jquate [Not

JCoa- |tiselyJLack [quate |Inade-
[tza- | Q- |Proce-[Fol- [euni- |Res off{of Mgt|Design|quate |
[tlon |trag Jdures flowed Jcstion)lssues]Atten |Bases |Calcs

|Engrg |Design
Lack [Judgat{Criv/ |verif
of | not [Comatt|Oocu-
Not |menta-|fol-
] Het

02

£l

€2

AL

Revise Abnormal Operating
Instructtons (AUI) to incluve

more specific action o Like

in case of fire, 45 required
by WRC for WX,

Instal) one new fire dasper
after unit 2 cycle 3
refueling outage as

replacesent of oversise

danper which will jea
penetration,

[<Y

Evaluate tnstalled fire

dampers guglnu .
minufacturer's test datd -ltn
‘systea sirfiow.  Periorm

closure tests and/or
fastitute operating

instructions to_shut down .

ventilation flow where

daspers siy-not-close-in-flre-

affected areas,
Revise survetllance
instructions for daspers to
fnclude latest fire

compartaentation dra-inéi in

compliance with. 10.cER 50,
Appendlx R rcqufrmnts.

~ Coaplete clemlng of cooling

colls and sodifying HVAC
systea cosponent per desiyn.
study request (DSR)
recomaendat fons,

.
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I
I
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I
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11
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I
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I
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* QOefined in the Glossery Supplesent.

Oefined in Table ).
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING -CATEGORY

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

action are categorized as follows:

1.

2‘

6.

10.

1.

Fragmented organization - Lines of authority, responsibility, and

accountability were not clearly defined.

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

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

Inadequate procedures - Design and modification control methods and

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

Procedures not followed - Existing procedures control11nq the desian

process were not fully adhered to.

Inadequate communications -.Communication, coordination, and

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

Untimely resolution of issues - Proplems were not resolved in 2

timely manner, and their resolution was not aggressively nursued.

Lack of management attention - There was a lack of management

attention- in ensuring tnat programs required for an effactive desion
process were established and implemented.

Inadequate design bases - Design bases were lacking, vaque, or

incomp lete for design execution and verjfication and for design
change evaluation.

Inadequate calculations - Design calculations were incomplete, used

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

Inadequate as-built reconciliation - Reconciliation of desian and

1icensing documents with plant as-built condition was lacking or
incomplete. .

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

insufficient to ensure compliance with design requirements.
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12. Failure to document engi neer1n!_gpdqments - Documentat:on Justifying
engineering judgments used in the desiqgn process was lacking or
incomplete. S R

13. Desian cr1ter1a/comm1tments not met‘- Beswan cr1ter1a or 1icensing
commitments were not met.‘ ‘

14, Insufficient verification documentation - Documentatlon (Q) was | |
insurficient to audit the ‘adequacy of desmgn and 1nsta]1at1dn.‘

15. Standards not followed - Code or industry: standards and practices
were not complied with. =~ ' | | | |

16. Engineering error - There were lerrors or bversiqhts in' the ‘
assumptions, methodology, or judgments used in the desvgn priocess. |

17.° Vendor error - Vendor design or suopﬂ1ed items were def1c1ent for
the intended purpose.

Classification of Corrective A«'tione - cqrrectnve a¢t1on$ are cldss1f1ed as
belonging to one or more of the rolhow1ng groups:

1.  Hardware - physical plant chandes'
. Procedure - cnanged or generated & procedure; | . | IR »

2
3. Documentation - affected QA records
4
5

. Training - required personnel aducation
. Analysis - reauired desiqn‘calculatibne, etc., to resolve

6. Evaluation - initial corrective action plan 1nd1catea a need to
evaluate the issue before a defiinitive plan could be established.
Therefore, all hardware, proeedure etc., changes are not yet known

7. Otner - items not listed above

Peripneral Finding (Issue) - A negative flinding that does not result dhrdctly ‘ ?
from an employee concern but that was uncovered during the process of !
evaluating an employee concern. B8y def1nhtﬂon‘ per1pneral F1na1nqs (1'sues)
require corrective action., b

Significance of Corrective Actions - The evaluat1on team's judgment as' tg 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 10 resulr from the corrective!
action. Changes are categorized as:
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0 Documentation change (D) - This is a change to any design input or
output document (e.g., drawing, specification, calculation, or
procedure) that. does not result in a significant reduction in design
margin.

) Change in design margin (M) - This is a change in desian
interpretation (minimum requirement vs actual capability) that
results in a significant (outside normal limits of expected
accuracy) change in the design margin. A1l designs include margins
to allow for error and unforeseeable events. Changes in desian
margins are a normal and acceptable part of the design and
construction process as lonq as the final design marains satisfy
regulatory requirements and applicable codes and standards.

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

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

«
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ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY' 23000

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 category 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 $ignificant.
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ATIACHMENT A

EMPLOYEE CUNUERNS FOR SUBCATEGURY 23000
REVISION NUMBER: 3

. PAGE A-2 OF 3
CONCERN PLANT APPLICABILITY
ELEMENT  HUMBER LOCATIon  3QR WBN  -BEN -~ BLR CONCERN DESCRIPTION *

230.1 £X-85-027-00% WUR X X X *X “HVAC .dampers in the auxiliary and control buildings {one location
given west end of control buflding - Elev. 713* (2) were tested under
actual operating conditions (use of fuse link to release dampers), and
the dawpers would not latch. Manufacturer (Ruskin) was contacted, and

recomnended changing of test to use a hand release of dampers, which
was dona, and dampers latehad, CI is concernad that ariainal intant

1
......... ¥ g qalfpy SUNRLTI e sniGe Ureeiias srisliie

of test (to demonstrate operability under actual conditions) was not

met . (SR

722-083 Wik X “Tnere are two floors, elev. 692° & elev. 708' working on one chiller
duct, system 3. The rooms on these floors include: battery rooms,

- pudlic safety, telecommunication rooms, aux fnstrumentation rooms: &

computer rooms. In order to keep computer room's temperature down to
55 deyrees F, tne battery room's temp. also drops to 55 degrees F.
besign and focation of air-nandiers & the equipment for the system is
wrong. Air handlers, daspers, & filter racks don‘t work as they are
supposed to.* (SR)

230.3 IN-85-821-003 Wit X “Hany HVAC duct systews and duct supports are inadequately designed.

""""""""""""""""""""""""""""""""""""" Sume raequiring 100% tightness ore designed with mechanical joimts, - - - - - - - - - - - -

. thereby requiring excessive amounts. of RIV glue to seal, Some HVAC
supports are buiit excessively neavy to actual fieid use. Located in
control building, reactor buildings ) & 2.,* (SS)

230.4 1N-86-198-001 WUN X “IVA snould redesign Reactor Building domes and steam generator spaces
i to include a vent at the top to allow hot air.to escape. Present
design holds in too wmuch heat and tne problem wil) get worse durir
.plant vperation; only rovots will be able to work jin the
containment,” - (W0} -~ R - -

nn
9

85-A-0uu7 S X X “An anunywous alleger stated that the vent condenser at tne Condensate
- bemneralizer Building (COWE) -vents noncondensible gases to the duct
in tne CONE building where it ‘is discharged to the Auxiliary Building
{Aux. 8ldg). During an Aux. Bldg isolation the exhaust dampers
isolate the LDWE building from the Aux. Bldg and noncondensible gases
can buiid up in the CUWE Bidg. AU times, ihe iodine concentration in

~n
w
<
.

o
x>
-
-

[}
[+

.- -

afety related, not sately related, or safety signiticant per determination criii;rid in the ECTG Program manual and applied

* SR/NU/ss'iuuiCaze?
‘A_ 1

S
by TVA before evaluations, [

i"’" d (i'liil)u'/-'&?) . ’ ’ I ’ '777

N




CONCERN
ELEMENT NUMBER
230.5
{Cont*d)

I

PLANT

LOCAT Lol

EMPLUYEE CUHCERNS FOR SUBCATEGORY 23000

ATTACHHENRT A

APPLICABILETY
TR T

REVISION NUMBER: 3
PAGE A-3 OF 3

CONCERN DESCRIPTION *

“IVR should evaluate this situation and if in fact the problem
currently exists, take immediate action to preclude unnecessary
exposure of personnel to airborne radioactivity. In addition, TVA
should take actions to minimize the ajrborne problems in the CONE
Bldg. This may include such actions as providing additional filtered
ventilation, better access and control of the dampers. The corrective
actions should pe documented and an expanded followup program
performed to determine that the corrective actions solved the
provlem. Tne followup program should be documented. This allegation
is specific to Sequoyah; nowever, there are generic iwplications for
otaer TVA nuclear plants such as Watts Bar.* (SR)

x SR/HU/SS indicates sately rclaicd, ol safety related, or sately sigmilcant per delermination criteria in the ECIG Program manual and opplied

. by TVA pbetore evaluations,
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ATTACHMENT B8

SUMMARY OF ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR
'SUBCATEGORY 23000

Attachment B8 -- contains a summary of the element-level evaluations. Each
issue is listed, by element number and plant, opposite its corresponding
findings and corrective actions. The reader may trace a concern from
Attachment A to an issue in Attachment B by using the element number and
applicable plant. The reader may relate a corrective action descriotion 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 refers to a finding that
occurred during the course of evaluating a concern but did not stem directly
from a employee concern. These are classified as "E" in Tables 1 and 2 of this

. report

0107A-R41 (10/07/87)
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ATTACHMENT 6
SUMMARY UF ISSUES, FINDINGS, AND CURRECTIVE ACTIUNS
FUR SUBCATEGURY 23000

Findings

REVISION HUMBER: 3
Page B-2 of 12

Corrective Actions

ARARARNANRRRRRAARA

Element 230.1.

- Fire Damper Latcning Test
RANRAARRARANNAARAANS

c. Original intent of test to demwnstrate ¢,
operability under actual conaitions
| may not have been et . -

23180-13 5/817)

Syl Syl .

a. Fire dampers would not latcn when 4. Since summer 1942, wnen this concera arose, fire daspers
tested under actual operating ot WGk and SUN have undergone extensive evaluations,
conditions, testing, wodifications, replacement, and reiesting to

assure their proper functioning under actual operating

B conditions. This process was monitored by NRC on varfous
uccasfons. [ne fire danper manufacturer tRuskin) also

. performed independent tests.

1 b. Test was changed (o release L. Huclear Puwer Experience reports do not

. dampers by nhand, indicate a generic problem with fusible links. The Cl's

statement is, therefore, considered inaccurate 4as to the
cause of damper closure faflure. The type of curtain
release wechanism (fusible link or manual) does not

affect- the closure and ‘Jatcning process-of tne fire
daupers

For 4 of the 12 fire danpers at SyN that failed the

- post-neygator spring modif fcation test under actual

eperatiag flow-conditions or tiel could not be lested,
system operating instructions were instituted for
ventilation air fiow interruption in tne fire zones.
Tnese fnstructions nowever are not explicit as to
sequence of flire location verification, ventilation flow
sShutdown, scene assessment, and rastart of ventilation
flow, if required. Location and identification of
contrels for ventllation snutdown. are not showi,

Ine remaining tree Fire dagpers were acceptable as is
because of tnelr limited time in use or tnefr location in

Bauper U-31C-1/44 digs not been-installed and successfully
tested or included in tne system operating procedure for
daapers expected 1o faii the full Tlow drop test.

[l

.

4.

Hone required. {Viie Ruskin brand fire
daspers are identical to the ones at WHN
that failed tne preoperational closure test
Instruction TVA-24, RO. They were therefore
fncluded In a generic 10 CFR 2) notice -and

. X T
Investigated. Corrective actlons consisting

of damper replacement, negator spring
addition, revision of design criteria and
operating Instructions were completed before
receipt of .the concern by TVA.)

Hone required,
for a potential. gener

evaluation, SUN found
concern that the condi

(In re request
i

s
c
b ipt of the
i § exisi.

on does exisi.)

The Operations sectlon wil) revise SQM
A0I-30 so tnat, In case of fire, operators
P & B TP 2o s b

will La

e specific ventilating system
actlons necessary to assure f?re damper
closure. This revision {s scheduled for
after tne unit 2 cycle 3 refueling because
ft only enhances the instructions.

{CaTy 230 Q! SQ” [

A § ney

The Hodification section will instali-a new
0-31C-1744 damper after the Unit 2 cycle 3
refueling outage, -~

(CATD 230 0) SQH 0L RD) =

N S




Issues

Allauiekl o
SUMHMKY UF Id5ULS, FLILIKLS, AND CURKECTIVE ACTIONS
Fur SUBLATEGUKY 23000

Findings .

REVISION NUMBER: 3
Page B-3 of 12

Corrective Actions

Element 230.1 - WBR

a. Flre dampers would nol laten when
tested under actual operatin
conditions {use of fusible I%nk t
release dammpers).

b. Test was changed tv release
gampers by hand, as recomsended
by tne manufacturer.

-
c. Oriyinal intent of test to
demonstrate operadbility unaer

actusl conditions way nut have
been met.

2318V-12  (1U/15/067)

WUl

da. Since sumner 1942, curtain-type §ire dasgpers at WUN have
underyone extensive testing, cvaluation, modification,
replaCenent, and retesting because of a variety of
problems, such as fuproper installation, fallure of
electrotnermal dinks (LIL), and incomplete closure and
latching. Inls process nas veen wonltored by NRC on
varfous ocCasfuns.

.

uriginal TVA test requiraments tor closure undec aic tluw
were partially based on erruncous vendor Information.,
Flre damper closure under *actual® vperat ing conditions,
as meaning “under air flow,* Is udt required vy
Underwriters Lavoratury (UL) stundards.

v. Per discussion with tne ¢ire dosper manut scturer, Wne
weans uf curtain redease (fusivle Jink, L, Loy, or
hand release by string for testing) dues not atfect tne
curtaln clusing and latcning ftself. Tue preoperational
fire danper test Instruction allums release “by sny means
deactivating tne fusible link nolding linkage.™

Suue fnstallatlon interterences ot electrical couduits
tor EILs witn damper curtaing have been torrected.
Faitures of tlLs were traced Lo damaye srom handllng or
installatlon. Survelllance fnstructions tur fire
detector tests were tnerclore amcended Lo nclude post
installation testing of the electrelcal resistance of
tILs. [Inere are nv reports of yeneric rusivle Han or
EIL fallures at nuClear power plants.

C. Because of persisting closure provloms witn xuskin fire
danpers under airtlow, the VA preoperat ionsl test
instructions tor the tice dugers wece cevised to define
the "nocmal wode tor testing o naving no air tlow. [ne
“General Design uuidelines for Fire Dampers® does not
require closure ayafust air tlow. Ine sbnurmal operating
instructions tor plant tires and tne fire detection
system uperdating fnstructivns were Cnanged Lo institute
manual fani snutdowns in ventilation systews containfng
curtain-type fFire danpers identified as not clusing under
air flow. Tue intent of toe 1ire dawpers s tnerefore
mebl under the Changed testing requirements, waicn
stmulate administratively controtlavle *actual® plant
condittons.

HEN

a. Hone required. (The Ruskin‘brand fire

dampers that failed the preoperational test
were later included in the investigation of
a generic 10 CFR 21 notice. This
investigation resulted In corrective actions
to replace dawpers, add negator Springs and
revise deslgn guldes and operating
fnstructions. The corrective actions were
coupleted and the adequacy cowpared to
wmanufacturer's test results as documented by
QIR MEBB501Y before recelpt of the concern
by TVA.)

L. Hooe required.  (Some installation
interterences of ETL were corrected and
survel)lance instructions for resistance
testing were Instituted before receipt of
tne concern by TVA,)

C. Hune required,  (Before receipt of the
concern by TVA, operating instructions were
revised to require manual fon stutdown in
ventBlatlon systews containing flire daspers
tnal mway not close under alr flow {n case of
a fire.) )
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Corrective Actions

€lement 230.1 -~ BFH

a.

D.

C.

Fire dampers would not laten when
tested under actual operating
conditions (use of tusible lnk to
release dampers).

Test was changed-Lto release

dammar( hu !!?.ﬂl! as re‘_“.. nded

by “tne manufacturer.

Original intent of test to
demonstrate operability under
actual conditions may not nave

hoan mat
ST e

Peripheral findlng.

BrR

d.

b.

C.

according to tne vendor of tne fire dampers, the type of
release meChanism used aoes not affect tne closure
operation ftself. Ho guneric fallures of fusible Vinks
vccurred on Flee danpers. oo EILs are used at BFN.

Ine Issue o1 “cnanged test® does not apply to BFN because
no preoperat funal or fater dowper closure tests are
docusented.  Tne survelllance instructions require only
visual Inspection.

Ine lack of recurds substantiating successtul closure

testing under actual alrflow condltions and/or an

cvaluatluu agaln;t vendor tests, does not assure
preventfon of fire spresaing. Hewly issued HVAC drawing
notes require tire damper closure testing without
afrflow. Adminlstrative procedures to shut down the
alrfluw fn case of fire, as alternate means to assure

demper closure, are nout “tnstituted. Tue fire protection

plan requives operation of the ventilation system durfng

a fire.

-

de Visuad survelllaice fastructions turiher contaln

supuerseded fire cuompartmentation drawings and dawper
iists.

BFN

a. Hone required. (In response to a request
for a potentlal generic conditlon
evaluation, 8FN found before recelpt of

the concern that the condition does not
exist.)

b. HNone required.

c. The Operatlons Sectlon will review and
verify all five dampers in designated
fire barriers as deterumined in the
10 CFR 50 Appendix R study to determine
which dampers way not close against
system airflow,

By August 8, 1987, the damper closure

will be . | .red with the air flows
through the-installed dampers, and

docuented. Dampers that will no g! ose
in a

as per tnis review, will, be listed
condition adverse to quallty report

(Cagr).

Any problen noted in the CAUR will be
resolved according to nuclear engineering
procedure (NEP) Y.). Corrective action
may consist of damper closure tests

agalast alrflow and/or admlnlstrative

Instructlons to shut off the.ventilation
sysiem {n the fire aifected area where
dampers have been determined not to close
agafnst airflow. The fire protection

plan will be revised to require perfogic . . . . . . . . S

fire damper closure - lesting.
- 4CaTy 230 0} gFy 01) - - S

d. -~ In-accordance witih existing procedures,
the Operations Section will revise the
surveillance nstructions to fnclude the
latest flre compartmentation drawlags per
10 CFR 50, Appgndlx R requircmcnts prlur
to- ref%&rt.— -

(CAIu 230 ol uF ol)

© test resuirs provided vy the manufacturer
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Corrective Actions

Elument 230.) - BLN

a, Fire davpers would not latcn wnen
tested under actual operating
conditions (use of fusivle link to
release dgmpers).

b. Test was changed to relueose
dampers by nand, as recummended
by the manufacturer.

"c. Original fntent of test to

demonstrate operability under
actual conditions way not nave
been met. o

¥3

23180-12  (10/15/87)

LN

de

b

Per discusston witn tne tire damper manufacturer, tne
means of curtain relesse {fusiole Yinx, €Rt, COp, or
manual by string tor testing) does not affect the curtain
clostog aud latcuing ftself. Huclesar Power Experience
repurts do not show generic tusivble Liok fatlures on
Ruskin or otner brand flire danpers. BLN inspected the
LILS fur tne Cuntrod gullding and touund the resistance
values acceptavle, Administrative procedures to avold
tuture provlems witn EfLs nave veen implemented or
planned.

Ihe fire dampers were actuated to verily pruper
installation per a vivisfon of Construction P,
Acceptance ol installation is ducumented on Vife-of-plant
records, Tnls test, nowéver, §s no substitute for the
planned preoperational tests reguired by g General
Cunstruction Specificatton. HNu cnange in functional test
procedure has beea wade because tire dampers falled Lo
release or close the curtain,  lhe wecnanical design
yulde for tire donper application, selection, and
fnstallatlon and the standard specification for HVAC
system dampers have been revised to avold recurrence of
selection anyg installation def iciencles.

Preoperational test procedures tue curtain-type tire
danper closure under actual alrflow nave not yet veen
fssued. Dampers that’ will nut close under alrflow nave
been fdeatificd vy analysis agalnst vendor test Jata.
Hiegator springs were added Lo dawpers not already so
equipped.  System descriptions and system operating
instructions for alr mover shutdown in Systems wiere
dampers will not close under alrt low were comnitied to
NeC for coupletion six montns prior to unit 1 and unit 2
fuel load, respectively,  [Tuese fnstructions wust Couply
with the sequence requiced by Rt for the same subject at
Hil.

Tne Tecunical Specitications and Surveillance
fnstructions tor tlre domper closure and tatching and LIL
resistance tests nave not yel been issued,

Ine cowpletion of tnese open items is tracked Dy the VA
bracking of upen Jtews (TRUD) systew.

BLN

Hone required. (ETLs for the Control
Bullding were inspected and found acceptable
before recelpt of concern by TVA;
administrative procedures are planned. The
General Desfign Guide for Fire Damper
Application, Selection and Installatlon was
revised to Include post-installation testing
of fusible links to avold recurrence of
fallures.)

None required. (The design gulde for fire
damper application, selectton, and
fnstallation was revised before receipt of
the concern by TVA.)

N

-

None required.  (Mordware changes were
fuplemented before recelpt of the concern by
TVA; procedures, instructlons, and tests are
planned.)
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working correctly.

study (USR-U21) of plant HVAC equipment because of
continuous fallures after repalr or replacements have
veen made.  Tne design study was Lmuplclud and tue

M oelr Eo
vesults transmitted to tie wulN site deslyn service

manager on April 29, 1vdo. These resulls contained

suggested svictions for ail §1VaC equipment probiems,

including huUs.~danvers. and fllters of tue electrical

board room HVAC. systew. Uverheating of tne computer rooa

was related to fouled.covling colls. _Tne corrective . . . . .
actlons suyyested In tue dcsigu study are now inproyress.

Issues Findings Corrective Actions
ARAARARBSARRAARNARN * - -
Elenent 230.2 - Computer Koom/Uattery Koo, Tuiperatures
NARAARARARARARARRA
Sun . SuN SUN
(N/4) ~(N/A) . (K/A)
WEN WLl HUN
a. In order to xeep the computer room d. Ihe computer room 1s maintalned at /0°F; there is no a. None required.
temperature below b3 degrees requircment to keep the room at 55°F, Tne 250 V and
Fanrenneit, the battery room tespuerature 48/24 V ponsalety-related battery rocus are supplied with
also drops to 55 uvegrees Fanrennelt. alr frow a corridur, wnlcn, In turn, coll;cts the
clcCiflLal buard roowm exnaust dll‘. IIICMS cICCU‘lCdi
board roowms are supplied by the clectrical board room ale
nandling units (ANU) and are waintained at approximately
I5°F with the ald of an electrle duLl neater. Une of tne
speciflc problems favestigated In tne design study
discussed I Fladlng "c* was overnicatlng of the couputer
rooa, '
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B e s s
b. Tne design and location of thne air b, Review of the equipment lucatlon urawlngs and air §low b.  Hone required.
handling units (AHU} for tnis system is dlagraus dld not reveal unusua) layout of tnls system.
inadequate. In the absence of specifics, nu further Investigation was
4ltempted. lnAUequale deslgn of certain equipuent nas
been discovered {n tne deslyn siudy |nvc>tlgaL50ﬁ of VAL
equipaent fallures discussed In Findling “c.®
C. AHUs, dampers, and filter racks are not ¢, fne Mecnanical Halntenance section requested a desfyn c. Tne Mecnanical Malntenance section will

follow up on the Phase I work of Desiyn
\tndv Reguest per-021 hu hau!ﬂg tha
coollng coils of the alr ‘handling unlts
cleaned by a contracior. Tiis work wiili
also be scheduled by the Maintenance

section.

In additfon, the Mechanical Haintenance
section has submitted a desiyn change

request (ULR-592) to the change control

uoard- 1o spprove corrective actiom work
per Pnase Il of DSR-021. Tune OCR

fncludes corrective actions for all other
equipment deficiencies fdentified as
cdusing frequent maintenance outayes of
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Corrective Actions

Element 230.2 - HEN (Lontinued)

-

BFN
(hi/R)
BLN
(H/R)

ARRAAARKKAARRARARN

Eleaent 230.3

ARARAAAKAARRRARAAR
Syn

{N/R)

WBN -

a. Many HVAC duct systews do not weet
the design requirements for lesk
tigntness.

23180-12  (1u/1>/87)

UFN
{n/n) .
bLi

(t/n)

- Ledk Tightness ot Ducl dcals

Syl
{N/A)
Wil

d. btatensive review of NRC, Iva, and aRdY desiyn Standards
did not estavlisn a requirenent tor 10U perceant HVAC duct
leak tigntness as clalmed in the concern.  Tne existing
systems meel tne Win design requirements for Jeak
tigntaess (1 percent of §low for enylncercd safety
feature systews) as veritied tor safety-related systews
by ledak tests fn 198).  Testing requirements were
reviewed and tound adequate.  Tne HUR leak tigntness
requirements are less stringent tnan Current NRU
guldelines (less than 0.5 percent ot flow for ES¥F
Systems, or less tnan U.1 percent of flow tor control
rovms), but they were fuuntd Lo be acceptavle by the HKC
because tne duct locations are Inside the secondary
containuent and because wost ductwork will ve subgect to
n-leakage ratner than vut-leakaye.

uFN

tne electrical board room HVAC system.
Because the Pnase Il ftems of LSR-02) are
modiffied for reduced mafntenance rather than
operability, these changes are scheduled for
conpletion after fuel loading. The
cumpleted corrective actions by the
Maintenance section, as proposed by TVA ONE,
will resolve the concern as perceived by
thls evaluation.

(CATV 230 02 WUN 01)

(n/A)

BLN

(/n)

Syl

(f/n)

Hult

Jd.e

Noue required,
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Issues Findlngs Corrective Actlons
Elenent 230,35 ~ WBK (Continucd) ’
b. Some HVAC supports are vuilt b. vuct sSupports are desiyned witn appropriate marylas tor b, None required.

excessively heavy.

c. Hecnanical Joints require excessive
amounts of RTV glue to sedl.

selsuic rigidity as well as normal weignt loadings.

These design Dascs may wake thum appedr Lo be excessively
neavy for norwal duct load support purpeses. TInis
cunultlou. huwever, Is nol tuu r;sult ot ‘unacceptable
ucaugu;, aor s it o l.uuuuluu witlcii needs L0 be
correcled breause U dous ot atfect the nealtn dnd
safety of ine pubiic.

¢. Tne mecnanlcal Joints ang tne KV ylue sealants used tor ¢. HKone required,
the HVAC ductwork were accentable doslan vracticee fur

Culth CLLLprert Uleiyne prdLe Ll UV
HBH. The Judyment of wnat constitutes cauesslve glue
isa )uUJtLtIVL o, However, the use of the glue wiil
not result n unacceptavle vperations, ang does In fact
enable the ductwork ledkaye Lo be reduced to an
acceptable level,

BFN KN ury
{8/8) {n/A) {H/A}
BLN BLh uLi
(H/a) (N/n) (h/A)
RAARERARRAARRRRARR

tiement 23u.4 - Heat buildup in containument Dosw .
ARARRARRARANRAARRRRL
SUN Syt SuN
(w/8) ' (87) {i/a)
HWBN WUl WBH
a. Excess neat bulldup in the upper d. lne dreas wmentioned in e asployce concern are not d.  None required.

portions of tne reactor vulluing ang = Intended to be accessed by personnel during plaot.

steam generator compartumnls uill
severely Mmlt persomnel - - .
accessinllity.

operation. Ventilation systewm desiyn criteria are based

- - - -on equipment enviremmental gualificatlens for-taese - - - - - - - - o - oo

areas.  The FSAR comaltied to pre-operational testing ot
tne system couponents, inciuding tie temperdture
cuntrol ling devices.
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Issues Flindings Correctivé Actions

Element 230.4 - Wil (Continued)

b. Additionsl ventilation commctions b. Further, modifications Lo tne systum to provide more _ b. HNone required.
should be provided at the tops ot couling, as propused in tne EC, would siynificantly .
these areas. degrade plant safety, vy requiring the aduition of large

penetrations, witn isolation valves, in cither wajur
Compartments witnin containment, or In the contatmuent

. itselt.

BFN BN . uFN
(N/A) (/n) ' (/n)
BLN (HE} UBLN
(N/R) (H/A) (H/8)

RARARARARARAARRARKR

Elewent 230.5 - Alrburae Kadivactivity fu Cuke sullding

ARRRKARNARRRANANRKAN

SyN ‘ SN syt
a. Tne vent gas cuvler of the condensale d. LCNS and BUKs countirm routing ot tue vent gas covler and d. MLB will tssue an ECN to revise the favolved
demineralizer waste evopurator (CUWE) otiier LUAt packaye vents fnto tne ventilation duct drawings in order to reflect the existing
condenser in the COWE building vents leading to the auxiltiary building. Tne evapurator vendor conflyuration of tne CONE vent lines per
noncondens fble guses fnto the duct drawings and [VA drawlngs have not veen revised to SY-UCR-L-1941.  The Flow sheet from 1PD will
. leading to tne auxiliary vuilging. reflect these changes. alsu be currected to show the venl ygas
- P cooler noncondensible Flow rate per later
WPD letter,
(CATD 230 U5 Sy vY) |
b. ODuring auxiliary vuilaing isolation, b. There is a remote potential tor bachup ot radioactive L. Hone required,
noncondens ible guses build up in the contaninants in_the vent ducl during pesiods of auxiliary
CUKE vuilding and ifodine cuncentra- bullding fsulation and simulluuguu> abnormal evapurator
tions may be unacceptable because isvla- vperation. [he expected contaminant lu\_/cl_ls neyliyible
tion dampers could remain unnoticed during noneal evaporator operation.  Inis is evidenced vy
’ in a closed position for luny periovds. isvtopic release rotes snown in the original F3AR tor
* radwaste evaporatur noncondensible veuls,

23180-1¢  (10/1/8/)
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noncondens ible gases bufld up in the
COWE bullding and lodine counceatra-
tions may be unacceptable because isola-
tion dampers could remain unnoticed

1n » nead o

In a closed position for long periuds.

23180-12

‘operation,

tsolatlion dunpers at the uullulmf boundaries close upun
recefving an_auxliiary bullaing Isolation (A1) signal.
An A8l is alurmed in tne maln control rovm. Tne
radloactivity of tiie Tt -noncondens tble vent gas s
normally negligivle andg tae flow rate luw, bDut the

tue auxiliary bullding ventilation systew snd douvle

‘radiodctivity couly fricrease uidée dbnormal COWE = © T T
In case o1 _an AL, tne vent yases will bak

up I the ventilation duct and fnto tne CURE pullding
atwosphere, . .

Issues . findings Corrective Actions

Element 230.5 - SQN (Continued)

¢. TVA should take fmmediate currective C. Past nistory tndicates tnat erconcous fsolation of tne Cc. HNone required.
action to preclude unnecessary auxiliary building and assoclated sutowatic closing of
exposure of personnel to afrborne tne lsolation ganpers in the ventilation ducts can be
radioactivity and minfmize afrborne expected,  lhe poteatial for radivsctive exposure to
radioactivity in tne CUKE bullding, personne] because of this Is negliginle slince. the Cout

System Operating Instructions (SUIY Include references to
& Sul tor recovery from aul, walcn Malts the tise period
of CoMt operation witn concurrent saul. Manual override
switcnes are provided, aliowing opening of tne isolation
daspers tor exnausting.CUnty air,

d. Tne corrective actions should be dJ. Since no fumedlate corrective actlons are necessary, no d. N8 wil) evaluate and docwnent ALARA
documented and a followup proyran " documentation s requlred. 11 tne current IVA review of concerns In the COWEB.
performed and documented, tie COME vent activity rales sugyests uddlig dan area or {CATO 230 05 Syn 02)

cuntinuous alr wonitor o’ tne Cusits, It will be
© documented under the as-iow-ds-reasvndbly-achievable
{ALARA) progran,
BN _WUN HUN

-a. - The vent gas cooler of tne contensate é. A slte- Inspection - cont dried Giie vouting of tive vent.gas - 4 None required.
demineralizer waste evaporatur (CUKE) cuoler and bottoss tank vent lloes of the Londensate
conaensgr in ine COWE bulliding vents vuiitnerd) izer Haste Evapuratur (COWL) puckaye per TVA and .

*  noncondensible gases into the duct Cunt supplier (Horton Process Uesiun Inc. [HPU]) ]
leading to tne auxiliary builuing. drawings. TInese lines are connected to the CUKE building

exnaust ventilatlon duct. - Bctual routing ef thne Blowdown
) tank vent line through the CUWE .building roof to tne
atumosphere alsu ayrees wiih the drawings, - i
b. During auxiliary bullding isvlation, L. Tid CUAL Dullding ventTlation ducls are cunnected Lo b. Hone required. (Tne auxiliary bullding

fsolation signal, which causes closure of
.tne COWEB ventilation dampers, also
fancoe tha '\nh.'ﬁn;("e)m ecunnly ualuae
CAUsLS 1HL NEALING-SICAT SUpPPpsy vVarves
FCV-12-79 and FCV-12-82, arranged In
series, to close tsee drawing
4oll-12-1].

evaporators.
tne CUWE supplier gave assurance thdt
emlssion of noncundensibles from e ven
yas cooler will cease witnin seconds of
heating steam shutoff. The drop in
temperature when adding and recirculating
unneated waste Yiquid in the standby
mode, to prevent crystallization, will
prevent noncondensible evolution,

47Wbl1-12-1). Tnese valves admit steam
" from the auxfliary boiler to all plant
{n_a_telepnone conversation,. . .
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Corrective Actions

Element 23U0,5 - HWBN (Continued)

c. [TVA should take jmuediate corrvctive
action to preclude unnecessary
exposure of personnel to alrburue
radioactivity and minlmize airvorne
radioactivity in tne CUWE vbulluing.

23160-12  (10/15/82)

¢. Ine Chne butlding operator areas are zoned for regulated

4ccuss; nowever, no area radiation monitors or alrborae
particulate activity monitors are installed. Tne System
operating procedures for recovery trom an Al and for the
CORE du ot caution agsinst or set a time limit for Cont
operation during an ABl. Past nistory at SN Suggests
that erronevus ABLS can be expected at HBH. Tne System
operating fnstructions tor the auxitfary bulldaing general
supply and exiiaust fans do not Vist tne CUHE bullding
exhaust duct dampers tn the dawper aligmment list.

C.

During an ABI, therefure, no potentially
radfoactive noncondensibies will back up
into the atwospnere of the CDWEB, and it
is not necessary to indicate in the COME
vperating Instructions a time limit of
operation during an ABL.)

The COWE system operating instructlons,
SOl 77.10), will be revised to include
the Llowdown tank, which was added to the
systen later, and to show the operating
status of the associated valves. Tnis
valve status list will further be
corrected to delete the wanual vent gas
cooler vent valve, 77-790. Tnls valve
was removed from the line duclng
rerouting of the vent gas cooler vent
line to the COHEB ventilation duct. In
addition, the CUME system.operating
instructlons will be revised to include
implementation of SOI 30.5A, Auxilliary
Bui lding General Supply Fans and Exnhaust
Fans, and SO1 30.58, Fuel Handling Area
Exnaust Fans, in their entirety as
conditions of operation. Tnese
fnstructions will be refereaced to ensure
ventilation dampers sre open and air is
circulatfing through the COWLB while the
evaporator is in operation. This
corrective action resolves the issue of
potentially radloactive noncondensible
release Into the COWEB during an AL
{acclident condition).

In addition, the Wl Uperations Section
will Inftiate a Desiyn Study Request
(LSK) for DKE tu examine the necessity
and feasibllity of tncluding the COWLB in
tne suxiliary bullding secondary
contalmment enclosure.

(CATD 230 05 WBN O1)
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Issues Findings ) Corrective Actions

Element 230.5 ~ W8N (Continued)

d. Tne corrective actions should be d. Any changes to system vperating Instructions are d. TVA's corrective action plan will

documented and & followup proyram docuaented by esteblisned procedures. [Ine alr cnange determine - compliance with ALARA

performed and documented. frequency in the COWEB §5 less than specified In TVA guidelines and the necessity of placing
Hechanical Vesiyn Gulde Du-MlB.7.1, Radiation Protection afrborne particulate monitors in the CDHE
(ALARK) Uesiyn Guidellines. If the current TVA review of building. TVA has issued Quality
the CURt vent activity rates Sugyests. adding an area Information Request (QIR) MEB 87045 fur l
radiation menitor or airborne particulate activity an ALARA review of the COVE during normal .
monitor in the CUKE uuildiug. it uill be documented under operation prior to fuel loading of unit 1. |
tiie as-low-a5-r easvilably=acnicvanic \m.f\iin; proyram, i

The evaluation team concurs with the TVA
correctlve action plan described above.

: (CATD 230 U5 WBN 02) |
BFN uFN BFN ,
(4/A) {474} {ii/A)
BN BLH BLN
""" (wa) AwR) )y

23160-13 e:/lll)
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and 3, [826 850305 5207, (02/26/85)

TVA memo from J. C. Standifer to G. Wadewitz, Final Disposition of MNCR
Y-220-P, [MEB 850227 018], {02/27/85)

TVA memo from C. A. Chandley to J. S. Belk, "Potential Generic Condition
Evaluation," [B44 850315 002], (03/15/85) :

TVA memo. from J. S. 8elk to C. A. Chandley, [B21 850716 003], (07/16/35)

‘TVA memo from L. S. Cox to R. M. Hodges, [C20 850607 465], (06/07/85)

TVA BNP-QCP-1.3, R8, Preventive Maintenance, [C20 860129 460], (02/03/86)

TVA memo from C. A. Chandiey to H. E. Crisler, Potential Generic
Condition Evaluation, [B44 850315 002], (03/15/85)

TVA memo from H. E. Crisler to C. A. Chandley, L822 850719 002],

-(07/19/85)
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16.

17.

18.

19.

20.

21,

22.

23.
24.

25.

26.

27.

28.

29.
30.

31.

TVA Calculation BFEP~-M2- E1LEV—1 RO,! Eva]uat1on of F1re and Smoke
Dampers, [B22 850719 1011, (07/18/85) |

TVA memo from J. P. Vineyard to J. A. Rau1$ton, “NRC-0OIE erortab;lity
Information Distribution - WBN NCR 5036 - App11cab111ty to SQN S
[PWP 831018 006], (10/18/83) ‘

TVA memo from Rankin to V1neyard ‘SQN 10CER50 Appond1x R - F1re Dampers,
[SO1 850501 843], (05/06/85) \ [ ‘ ‘

TVA memo from C. A. Chandley td J. C. Standifer, "SQN andjWBN - Fire
Damper Negator Spring Kits," [MEB‘8302N7 0180,1(02/17/83)j

TVA WBN Preop Test Instruction TVA-24, Fire Dampers, RO, (09/08/78) and
changes 3, 5, 9, 11, 12, 14, 15, 17, 18, 19, and 20 N

TVA NCR WBNMEB8203, [MEB 821015 015], (10/13/82),‘and R :
[MEB 830630 001], inciuding completion sheet [MEB 830705 020]

TVA Standard Specification, "Technical Specification for Heating,
Ventilating, and A1r-cond1t1on1ng System mampens for‘TVA PrOJects,"
MEB-SS-10.3, R1 .

ECN 3761 [SWP 830512 007], (03/18/83)

TVA Contract 83K71-832769, [MED 821227 5031, (12/23/82)

Ruskin Manufacturing Company, Qua11ty Assurance Procedure: 20483A RT
(02/18/83)

NRCC IE Information Notice 83- 69‘ “Improoerly Installed ~1re Dampers at
Muclear Power Plants," [A02 331027 0023, (10/21/83) - :

TVA NCR 5036, RO, [WBN 830819 104], {08/19/83); Ru [wsm 830926 013],
(09/23/83); R3, [WEN 840203 114], (02/03/84): = -

ECN 4297, Data Sheets 1, R3; 2, RO; Attachment i1, [WBP 831123 518],
(09/26/83) ‘ ) -

TYA ECN 5379 [WBP 850102 503], (1?/20/8%)‘

TVA memo from J. C. Standifer to G. Nadew1tz NCR 5036 Ql
(wep 831117 004], (11/17/83)

Purchase Contract 84K71-834574, F1re Dampers, [MED 831207 510], Lo
(11/02/83), and R1, [MEB 831I14 401], (11/14/83)
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32.
33,

34.

35.

36.
37.
38.

39.
40.
41,
42,

a3,
44,
45,
46.

47.
48,

49,

Air Movement and Control Association (AMCA) Standard 500-83
Ruskin Manufacturing Division letter to TVA, [MEB 841113 517], (11/06/84)

Underwriters Laboratories Inc. Standard for Safety, Fire Dampers and
Ceiling Dampers UL 555, Third Ed., Rev. 05/86

Ruskin Manufacturing Division 1etter transmitting Generic Test Reports
(01/08/85 and 02/11/85) for Horizontal and Vertical Mounted Fire
Dampers, [MEB 850215 522], (02/12/85)

TVA NCR WBNMEB8S513, [B44 850301 014], (02/28/85)

TVA memo from J. C. Standifer to E. R. Ennis [MEB 840824 044], *

NCR WBNMEB8513, "Determination of Reportability Information Worksheet
for 10 CFR 50. 55(e),“ (845 850307 269], (03/04/85)

TVA Quality Information Release (QIR) MEB 85005, Administrative Controls
to Assure Fire Damper Closure [B844 850311 005], -(03/06/85)

TVA Quality Informat1on Release (QIR) MEB 85011 System Fire Damper
Data, for Administrative Controls, [B44 850424 003], (04/]8/85)

Meeting minutes by T. J. Kenyon, "WBN-Ruskin Fire Dampers,"
[L44 850429 597], (04/18/85)

Letter from D. K. McCloud, TVA, to K. Adensam, NRC, [L44 850328 806],
(03/28/85)

WBN Abnormal Operating Instruction, AOI-30, 26, "Plant Fires"
WBN System Operating Instruction, SOI-13.1, R4, "Fire Detection System"
TVA NCR, Sequoyah, SQNMEB8207, [MEB 821206 018], (12/06/82)

ECN L5847 including Yorkplan 10483 and TACF 1-84-039-31,
fSwP 330318 3011, (03/04/83)

Telephone call from W. Blumer, Bechtel to J. T. Herd, TVA Sequoyah, [OM
417, (11/20/86)

TVA memo from J. H. Sullivan to Appendix R Progect Files, “"Appendix R -
Fire Dampers," [SO1 850430 833], (04/30/85)

SQN System Operating Instruction, S0I-26.2, R3, "Fire Interaction Manual"

it
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50.

5].

52.

53.

54,

55.

56.

57.
58.

59.
60,

61.

62.

63.

64.

TVA memo from N. R. Beasley to G. R.'Hall, BFN-Ruskin: Flr@ Dampers,
10 CFR 21 Report, [B44 850313 009], (03/14/85) L

TVA memo from J. A. Coffey to R W. Cantrell requesting 1mplementat1on
of BF-DCR 2949, HVAC-Fire Dampers, {DES. 840330 007],. (03/?9/84)

TVA memo from'B. F. Crosslin to MEB Files, BFN Appendix R Compliiance -
Fire Damper Installation Walkdown and Inspect1on {844 850806 002]”
(08/06/85)

TVA drawing, Reactor Building Un1t 2, Mechanical HVAC Genera] Notes, 67M
47A2920-2, RO, (01/16/87) : Co

NCR BLN MEB8403 [MEB 840406 014], (04/04/84)

ECN 2945, HVAC Fire Dampers, [BLP 840608 0431, (06/08/84), closed
04/08/85

TVA drawings series 88438B0900-00 - Mechanical Heating, Ventilat1ng, and
Air Conditioning Sheet Metal Deta1ls -35%, R1; -36, R4; -37, R6; -38, ‘
R4; -39, R2; -43, R2; -44, R2; -45, R4; -46, R4; m47» RZ;‘-48, RZ; -49,
R2; -50, R1; -513 R1; -52, R2; -53, R]- -54, R1; -55, R2; 'and =57, R1

National Fire Protection Agencyj(NFPA) Standards 90A and C'OB

Letter from R, L. Gridley, TVA, to Dr. J. N. IGrace, NRC; ‘
[L44 860528 803], (05/28/86), or TVA memo C. A. Chandley to F. E w
Gilbert, Report 2 (final) to BLN MEB8403, {B44 860512 004], (05/12/86)

TVA Tracking of Open Items (TROI) for NCR BLMN-MEB 8403, (06/05/87N

TVA Contract 85KM8-836361, “Neqator Closure Spring Kits for HVAC S/sfem
Fire Dampers," Ruskin Manufactur1ng Division, [IMS 841127 508],
(11/20/84)

TVA Contract 85KM8-836360, "Negator Closure Spring Kits for HVAC System'
Fire Dampers," American warm1ng and Ventilating, Inc., tTAS 850]17 5183, !
(N1/04/85) o

TYA OE Calculation BLN-VA-D052, FSG-KTM- 021986, R1, "Fire ba@perS‘with
Abnormal Velocities," [B44 861022 0071], (10/?1/86)

TVA Specification 2929, "Gr111es, Ceiling Diffusers, and Dampers For
Reactor and Control 8u1ﬂd1ngs," (Contract 71-820434) ‘ ‘

TVA Quality Control Procedure 8NP-QCP-6.4, R9, HVAC chtwork
{C26 870812 459], (02/26/87), (R] issued. 12/27/76)
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65.

66.

67.
68.

69,

70,

n.

73.
74.

75.
76.
77.
78.

79.

80.

TVA General Construction Specification G-73, R1, "Inspection, Testing,
and Documentation Requirements for Fire Protection Systems and
Features," (03/14/84), RO, (03/16/82)

NCR 4099, R1, "Fire Damper Fails to Close Properly Upon Actuation,"
[G20 850402 136], (07/08/86)

OVC-MDMP-368-N, Damper Installation Inspection Card Test 93

Technical Specification for BFN units 1 and 2, Section 3.11/4.11,
(03/11/83)

Surveillance Instructions SI 4.11.E.2, RO, Visual Inspection of Fire
Dampers, (07/25/86) .

Firé Protection - 10 CFR 50, Appendix R, Fire Area Compartmentation and
Zone Drawings, Series 67M47W216-51; R1, and -56, -57, -59, -60, and -61,
RO

‘BFN Fire Protection Plan (BF-FPP), R3, p. 97, (03/27/87)

NRC letter to TVA, summary of meeting to discuss Ruskin fire dampers at
the Watts Bar Nuclear plant, units 1 and 2, [L44 850429 597], (04/18/85)

SON Abnormal Operating Iinstruction AGI-30, R4, "Plant Fires"

TVA drawing 474866-4, R22, Control Building Flow Diagram, HVAC Air Flow
(FSAR Fig. 9.4-1)

TVA drawing 47M610-31-1, R10, Control -Building Electrical Air
Conditioning. Control Diagram (FSAR Fig. 9.4-4)

TVA drawing 47461.1-31-1, R7, Control Building Electrical Logic Diagram,
Air Conditioning System (FSAR Fig. 9.4-6)

TYA memo from T. E. Collins to MEB files, WBN-HVAC equipment main;enance

coordination meetina, [B44 860227 010], (02/27/86)

TVA memo from 0. Y. Wilson to J. C. Standifer, WBN-dsR Number 21 -
Investigation of HVAC equipment failures, [T15 860219 842], (02/19/86)

TYA memo from J. C. Standifer to 0. W. Wilson, WBN-OSR-021 -
Investigation of electrical board room air handiing units' cooling coil
problems, [B44 860310 010], (03/10/86)

TYA memo from J. C.. Standifer to 0. W. Wilson, WBN-OSR-021 -
Investigation of electrical board room air-handling units' cooling coils
problem (transmittal of Trane proposal), [B26 860423 011], (04/23/86)

38270-R3  (10/15/87)
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81. TVA memo from J. C. Stand1fer to D. W. Wilson, WBN- DSR-OZ] - ‘
Investigation of electrical board rotm air handling units® bearings, = =

) dampers, filters, and motor adJustment prob]ems, [826 860429 016], |
(04/29/86) ‘ :

82. Letter from G. R. McNutt, TVA to G ‘L. Parkinson, Bechte] transmitting
CATD 230 02 WBN 01, TCAB-238, (03/05/87)

83. Sheet Metal and Air Cond1t1on1nq Contractors National Assoc1at10n 1
(SMACNA) publication, High Velocity Duct Construction Standards) Secbnd
Edition, 1969 ‘ ‘

84. ORNL-NSIC-65, Design, Construct1on and Testing of H1qh-Fff1c1enty\A1r
- Filtration Systems for Nuclear App11cat|on Oak R1dge Nat1ona1 b
Laboratory, January 1970

85. NRC Requlatory Guide 1.52, Des1qn,‘Tésting‘and Ma1ntenance Criteria for
Post Accident Emg1neered-$afety—FeatUre Atmosphere Cleanup System Air
Filtration and Adsorption Un1ts of. L1qht-Water-Foo]ed Nuclear Power
Plants, Rev. 2, March, 1978. (Note that this regulatory guide was
issued after the WBNP HVAC systems were designed. TVA documented 'its
degree of compliance with RG 1.52 in FSAR Section 6.5.)

86. American National Standard ANSI/ASME N509-1976, "Nuclear waer Plant Air
Cleaning Units and Components," 1976 ‘

87. TVA Design Criteria WB- 0C-40-36 1,/ The Classification of Heat1nq,
Ventilating and Air Cond1t10n1nq Systems, R] [*SB 83]121 206],
(11/715/83) : ‘ ‘

38. TVA General Construction Spec1f1cat1om G-37, Testing and BaIancina‘oﬁ !
Heating, Yentilating and Alr-Cond1t1on1nq >ystems, R3, [B42 350620 501],
(07/23/85) Pooro

89. NRC Safety Evaluation Reoortifor WBNP, Section 6.5 3 3 {

90. TVA memo H. B. BoundS to J. A. McDonald, "Watts Bar Nuclear Plant -
Units'1 and 2 - Saiety-Related HVAC DMct Welding 10 CFR '50.55(e)
Report 1 (Interim) - SCR WBN7077, WBNMEB8714, N8NMk88721, and !
WBNMEB8722," (826 870408 003], (04709/87) =

91. Telecon, J. Dodds, Bechtel, to 0. ltnq1111, TVA Suope of TVA HVAC
Review Program, 04/02/87, 1IOM 837)

92. TYA drawing 85M47£235-17, R2, Contro] Bm1]d1ng Env1ronmenta1 Data,
‘Environment - Mild, E1. 708 0
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93.

94.

9s.
96.
97.

9s8.

99.

100.

TVA drawing 474200-13, R4, "Equipment, Reactor Building Section," (FSAR
Figure 1.2-13)

TVA drawing 474200-11, R6, "Equipment, Reactor Building Plan," (FSAR
Figure 1.2-22)

4, 6.5, 9.4, 9.4.1, 9.4.3, 9.4.7,

WBNP FSAR Sections 1.2, 3.2, 6.2, 6.
12.3 through Amendment 57

9.4.8, 10.4.6, 11.2, 12.2, and

TVA drawing 474866-1, R19, "Reactor Building Flow Diagram, Heating, and
Ventilating Air F]ow,“ (FSAR ‘Figure 9.4-28)

TVA memo from Cantrell to Thompson, "Response to IN-86-198- 001, " (no
RIMS number), (12/19/85)

Horton Process Design (HPD) Inc. Orawings (TVA Contract #77K64-821338):
101, R901 Hourly Process Flowsheet CDWE SNP

102, R3 P&ID, CDWE SNP
103, R906 P&ID, CDWE SNP

=104, R902 P&ID, CDWE SNP

105, R4 - P&ID, CDWE SNP

106, R902 P&ID and Process Flowsheet for COWE for 8lowdown Tank and
Distillate Test System SNP

300, R902 General Arrangement Plans COWE SNP

301, RY01 General Arrangement Elevations COYWE SiP

302, k902 General Arrangement Elevations CDWE SNP

407, R908 Small Piping COWE SuP

Horton Process Design (HPD) Inc. Drawings {TYA Contract =77K64-321338):

101, 2901 Hourly Process rlovsnent COME BN

102, R904 P&ID, COWE WBd

103, R905 P&ID, CDWE WaN

104, R908 P&ID, COWE W8N

105, R907 ?&ID, COWE 48BN

106, R904 PRID and Process Flowsheet for COWE for Blowdown Tank and
Distillate Test System W3N

300, R903 General Arrangement Plans CDWE BN

301, R903 General Arrangement Elevations COWE W8N _

302, R903 General Arrangement Zlevations COWE W8N

402, R912 Small Piping COWE 3N

403, R912 Small Piping COWE WBN

407, R909 Small Piping COWE W8N

408, R907 Distiliate Skid COWE WBN

TVA memo from 0. R. Patterson to R. M. Pierce. (MEB 791113 122),
(11/13/79)

38270-R3 (10/15/87)
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101. Letter from A. Washburn (HPD) to C. Chandley (TVA); (10/23/86), ‘
contract 77K64-821338, COWE noncondensible flowrate (tran smitted by TTB
140/5)
102. SQN ECN 2744 [SwP 791217 518], (envzey s oo L
103. TVA Drawings: S T R B
45M4 474803-7, R9 Mechdn1ca] Flow Diagram, Waate D1soosa] System ‘F‘
45M4 47W560-23, R3 Mechanical Waste Disposal System - b
45M4 471560-22, R7 Mechanical, Waste D1¢posal System
104, WBN ECN 2257 791211 528], (12/07/79)
105. TVA Drawings: o ;
L . i
85M 47W830-7, R14 Mechanical, Flow Diagram, Waste D1sposa1 System i
85M 47WS560-23, R10 Mechanical, Waste Disposal System = | [ [ | : :
85M 47W560-22, R9 Menhanica] Waste Disposal System ol | i
106, TVA memo from J. C. Stand1fer to 6. wad9w1tz, (MEB 831222 010), L !
- (12/22/83) ‘
107. TVA memo from G. YWadewitz t03J C Stand1fer, (HBN 830928 905),
(09/28/83)
108. WBN ECN 4598 [W8BP 840302], (02/12/04)
109. Memo with attached sketches from E. Croft, 3ecntel at JBN to W, Slumer,
8echtel, IOM 1338, (02/07/87)
110. Memo, with attacned sketcn from £. fLroft, Sechtel at IBN to W. 3lumer,
Becntel, IOM 1339, (02/“1/87) ;
111. SNP FSAR Table 11.2.2-2, 0r1q1nal‘ o |
112. Telephone call from W. Blumer, Bechtel to G. R ‘McNutt/H. A. Mahlman/
G. Gibbs, TVA, IOM 461, (12/17/86) o o
113. TVA General Design Guidelines (GDC) 0G-#M18.7.1, RO, “Qadiation = = :
Protection (ALARA) Design Guidelines," (11720/81) Lo
114. WBN System Operating Instruction SOI-77,101 - - Units 1 and 2 Q9
“Condensate Demineralizer Waste Evapdrator® | Lo
115. WBN. System Operating [ngtruct1on S01-30.5D! - Units 1 and 2 paqe 35
R10, "Recovery from Auxm]]ary 8u1ld1nq Isolation® = - i

38270-R3 (10/15/87) B
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116.

117.

118.

119.

120.

121.

122.

123.

124.

125,

126.

127.
128.
129.

130.

131,

SQN System Operating Instruction S0I-30.5D - Units 1 and 2, R27,
"Recovery from Auxiliary Building Isolation"

WBN System Operating Instruction SOI-30.5A - Units 1 and 2, R10,
“"Auxiliary Building General Supply Fans and Exhaust Fans"

Letter from G. R. McNutt, TVA, to G. L. Parkinson, Bechtel, transmitting
CATD 230 01 BFN 01, TCAB-463, (07/26/87)

Letters from G, R. McNutt, TVA, to G. L. Parkinson, Bechtel,
transmitting CATD 230 01 SQN O1 and R1, TCAB-036, (12/19/86) and
TCAB-058, (01/15/87)

Nuclear Operating Experience Inc. Reports published by the S. M. Stoller

Corp., Volume PWR-2, Section XIV, "Buildings and Containment," B.
Miscellaneous, Articles 352 and 353 (Sequoyah)

TVA drawing 85E 47W611-12, R7, Powerhouse Units 1 and 2, "Electrical
Logic Diagram Auxiliary Boiler"

Telephone call from A. Washburn, HPD, to 0. Cingilli/H. Harvey/
0. Orouhard, TVA, and W. Blumer, Bechtel, IOM 752, (03/09/87)

Letter from G. R. McNutt, TVA, to G. L. Parkinson, 8echtel, transmitting
CATD 230 05 WBN 01, R1, TCAB-266, (03/12/87)

Letter from G. R. McNutt, TVA, to G. L. Parkinson, Bechtel, transmitting
CATD 230 05 W8N 02, TCA8 242, (03/06/87)

WBN System Operating Instruction S0I-30.28 - Units 1 and 2, R7, "Fuel
Handling Area Exhaust Fans"

TVA QIR MEB 87045, "Radiation Levels Inside tne COWE Building,"
(826 870304 200], (03/04/87) -

TVA memo from H. J. Green to i. N. Sorouse, fOES 831117 001], (11/09/83)
SQ-DCR-L-1941, (06/08/83)

Memo with attached sketch from €. Croft, Bechtel SQN to Y. Blumer,
Bechtel, IOM 1629, (01/03/87)

Updated SNP FSAR and Amendments 2 and 3, Sections 1.2, 6.2, 9.4.2,
9.4.9, 10.4.6, 11.2, 11.4, 12.1.3, and 12.1.4

SQN System Operating Instruction SOI-77.183 - Un1t 0, R42, "Cendensate
Demineralizer Waste Evaporator”

38270-R3 (10/15/87)
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132. TVA General Design Criteria SQN -0C-V-22.0, R2, "Liquid Radwaste Disposal’
System Modification" o

133. TVA drawing 45M4 47W611-12-1, R7,‘"Powerhouse Units 1 and 2, Mechanical
Logic Diagram Auxiliary Boiler" s o

134. Telephone conversation from H. A. Mahlman, TVA, to W. B1Umer, Bechtel,
(10/31/86), IOM 358 |

135, Letter from G. R. McNutt, TVA, to G. L. Parkinson, Bechtel ‘transmitting .
CATDs 230 05 SQN 01 and 02 TCAB 018, (12/0s/86) =+ 1 1 |

136. TVA SQN Surveillance Instruct1on S1-233, R19, "Visual Inépeét1ons of
- Penetration Fire Barriers and Fire Stops" (cannelled to be d1v1ded intd
five different instructions)

137. TVA memo from J. C. Key to C. A. Chandley, [825 850513 006]; (05/13/85)

138. Letter from G. L. Parkinson, Bechtel, to G. R. McNutt, TVA, "Notice of:
Immediate Action for Potential: Problem Relat1ng to Growns Ferry Control
Room HVAC Supply Duct leakage,“ BLT-165, (03/31/87) Co

139, Letter from G. R. McNutt, ‘TVA, to GJ L, Parkinson, Bechtel transmitting
CATD 200 BFN 01, TCAB- 493 (08/19/82) [ ‘

140. Letter from G. L. Parkinson, Bechtel, to G. R. HcNutt, TVA "Browns |
Ferry Nuclear Plant Corre«t1ve Act1on Plan 200:'8FN 01," BLT 446,
(08/28/87) |

141, Letter from G. R. McNutt, TVA fo G. L. Parkinsén, Bechfel, transm1tt1ng
CATD 200-8FN-01 (revised CAP), . TCABJ493 K08/19/87)

-
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