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EXECUTIVE SUMMARY

Subcategory Report 26000, Flushing and Piping Valve Oesign,,summarizes and
evaluates the results of 28 Employee Concern Special Program element
evaluations containing 42 separate issues. Employee. concerns evaluated
address such diverse activities as material selection, code requirements,
design philosophy, inconsistent application of design modifications,
operational problems, and vendor errors. The concerned employees generally
cited a perceived deficiency or inadequacy in the design and construction of
the plant fluid systems. Of the 42 findings (from Table 2), 35 were found to
require no corrective action. In four of the issues evaluated in this report,
the perception was substantiated and corrective action required. Of these,
three were in the process of correction prior to this evaluation. In
addition, three peripheral issues were identified which require corrective
action.

The issues that were substantiated include requirements for documentation to
demonstrate adequacy of procured components, piping relocation and insulation
requirements, and, in three of the four cases, additional analysis to assess
possible modification requirements.

Of the four requirements for corrective action identified by this evaluation,
two could potentially require a change in documentation, design margin, or
hardware at BFN. One involves piping insulation on austenitic stainless-steel
safety-related systems which could contain chemicals that could promote
intergranular stress corrosion cracking of the piping, which could potentially
lead ultimately to piping failure. The other pertains to the use, in some
cases, of piping wall thickness requirement formulas which result in values
less (thinner) than required by applicable piping codes. In both cases,
further evaluation is warranted.

Although the employee concerns and other issues found during the evaluation
did identify some valid problems that require resolution, the relatively small
number of negative findings are so diverse in content and thei~ causes are so
random that no focused judgment of collective significance is warranted. It
is reasonable to conclude that, with respect to the issues evaluated in this
report, piping and valve design does not constitute a significant problem for
Watts Bar, Sequoyah, Browns Ferry, and Bellefonte nuclear power plants. The
incidence of these random discrepancies should be further reduced by
implementation of TVA's Corporate Nuclear Performance Plan.

Neither did the grouped evaluation at the subcategory level find any new or
broader issues requiring attention. The causes identified and other
evaluation results will be reexamined from a wider perspective during the
engineering category evaluation.

2616D-R12 (11/19/87)
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Preface

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

The ECSP addressed over 5800 employee concerns. Each of the concerns was a
formal, written description of a circumstance or circumstances that an
employee thought was unsafe, unjust, inefficient, or inappropriate. The
mi,ssion of the.'Employee Concerns Special Program was to thoroughly
investigate all issues presented in the concerns and to report the results
of those investigations in a form accessible to ONP employees, the NRC, and
the general public. The results of these investigations are communicated
by four levels of ECSP reports: element, subcategory, category, and final.
Element reports, the lowest reporting level, will be published only for
those concerns directly affecting the restart of Sequoyah Nuclear Plant's
reactor unit 2. An element consists of one or more closely related
issues. An issue is a potential problem identified by ECTG during the
evaluation process as having been raised in one or more concerns. For
efficient handling, what appeared to be similar concerns 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 ECTG evaluation found more than one issue per
element.

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

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

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

Either the Subcategory Summary Table or another attachment or a combination
of the two will enable the reader to find the report section or sections in
which the issue raised by the concern is evaluated.
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The subcategories are themselves summarized in a series of eight category
.-reports. Each category report reviews the major findings and collective;
significance of the subcategory reports, in, one of l:he following areas:

management and personnel relations

industrial safety

construction

material control

operations

quality assurance/quality .control

welding

engineer ing

A separate report .on employee concerns dealing with specific contentionsi of
intimidation, harassment, and wrongdoing will be released by the TVA Office
of the Inspector General.

Just as t'he, subcategory reports integrate the information collected at the
element level, the category,reports integrate the information assembled in
all the subcategory rejiorts within the category, addressing particularly
the underlying causes of tho,se 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, including the Inspector
General's report.

For more detail on the methods by which ECTG employee concerns were
evaluated and reported, consult the Tennessee Valley Authority Employee
Concerns Task Group Program Manua3., Th'e Nanual'pells out'he program's
ob)ectives, scope, organization, and respons:ibilit,ies. It also specifies
the procedures that were followed in, the investigation, reporting„ and
closeout of the issues raised by employee concerns.
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ECSP GLOSSARY OF REPORT TEENS<

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

Class h: Issue cannot be verified as factual

Class B:

Class C:

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

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 si nificance 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 negative finding and, when necessary, to correct causes in
order to prevent. recurrence.

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

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

em lo ee concern a formal, written description of a circumstance or
circumstances that an employee thinks unsafe, un5ust, inefficient or
inappropriate; usually documented on a K-form or a form equivalent to the
K-form.
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0
grouping of employee concerns.

~gindin s includes botbi st:atements og gant and tbe judgments made about tbese
facts during the evaluation process; negative findings require corrective
action.

issue a potential problem, as interpreted by the ECTG during the evaluation
i

process, raised, in one or more concernsb

K-form (see "employee concern")

evaluation judgment or decis:ion may be 'based.

root cause the underlying reason for a problem.

~Terms essential to the program but which require detailed definition have been
defined in the ECTG Procedure Manual (e.g., geineric, specific, nuclear
.safety-related, unreviewed safety-signif icant question,) .
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Acronyms

AI

AISC

ANSI

ASME

AMS

BFN

BLN

Administrative Instruction

American Institute of Steel Construction

hs Lou hs Reasonably Achievable

American Nuclear Society

American National Standards Institute

American Society of Mechanical Engineers

American Society for Testing and Materials

American Melding Society

Browns Ferry Nuclear Plant

Bellefonte Nuclear Plant

CAQ

CATD

CCTS

CEG-H'FR

Condition Adverse to Quality

Corrective Action Report

Corrective Action Tracking Document

Corporate Commitment Tracking System

Category Evaluation Group Head

Code of Federal Regulations

CZ

CMTR

COC

DCR

Concerned Individual

Certified Material Test Report

Certificate of Conformance/Compli'ance

Design Change Request

Division of Nuclear Construction {see also NU CON)
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DNQA

DNT

DOE

DPO

Division of Nuclear Enginee'ring

Division of Nuclear Quality AS suran'ce

Division of; Nuclear Trainin'g

Department of Energy

Division Personnel Officer

DR

ECN

ECP

ECP-SR

ECSP

ECTG

EEOC

EMRT

EN DES

ERT

FCR

FSAR

GET

HCI

HVAC

INPO

IRN

Discrepancy Report or Deviatien Report

Engineering Change Not,ice

Employee Concerns Program

Employee Concerns Program-Site Representative

Employee Concerns Special Program

Employee Concerns Task Group

Equal Employment Opportunity .Commiasien,

Environmental Qualification

Emergency Medical Response Team

Engineering Design

Employee 'Response Team or lpmergency Response Tean

Field Change Request

Final Safety Analysis Report

Fiscal Year

General Employee Training

Hasard Control Instruction

Heating, Ventilating, Air Conditioning

Installation Instruction

Institute of Nuclear Power Operations

Inspection Rejection Notice
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L/R

MMI

MI

MSPB

MT

NCR

NDE

Labor Relations Staff

Modifications and Additions Instruction

Maintenance Instruction

Merit Systems Protection Board

Magnetic Particle Testing,

Nonconforming Condition Report

Nondestructive Examination

NPP

NPS

NQAM

NRC

NSB

NSRS

Nuclear Performance Plan

Non-plant Specific or Nuclear Procedures System

Nuclear Quality Assurance Manual

Nuclear Regulatory Commission

Nuclear Services Branch

Nuclear Safety Review Staff

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

NUMARC Nuclear Utility Management and Resources Committee

OSHA Occupational Safety and Health Administration (or Act)

ONP

OMCP

PHR

PT

QAP

QC

QCI

Office of Nuclear Power

Office of Morkers Compensation Program

Personal History Record

Liquid Penetrant Testing

Quality Assurance

Quality Assurance Procedures

Quality Control

Quality Control Instruction
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QCP

QTC

.RIF

Quality Control Procedure

Quality Technology .Company,

Reduction ,in Force

RT

SQN

SI

SOP

SWEC

TAS

TSL

TVA

TVTLC

UT

WBECSP

WBN

Radiographic Testing

Sequoyah Nuclear Plant

Surveilliance Instruction

Standard Operating Procedure',

Senior Review Pane.'L

Stone and Webster Engineering'Corporation

Technical Assistance
Staff'rades

and Labor

Tennessee Valley
Authority'ennessee

Valley Trades and L'abo'r Council

Ultrasonic Testing

Visual Testing,

Mitts Bar Employee Concern Special Program

Watts Bar Nuclear Plant

WR Work Request or Work Rules

Mairkplans
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1. INTROOUCTION

Subcategory Report 26000 summarizes and evaluates the results of 28 Employee
Concern Special Program (ECSP) element evaluations related to piping and valve
design. These evaluations had previously been identified as series 21400 and
23200, but because they, treat generically similar elements, they have been
combined into one subcategory report to facilitate the evaluation review. The
concerns noted in these elements address engineering activities associated
with material selection, code application, design philosophy, design
modification, operations, startup testing, and procurement receipt inspection,
as related to the design, purchase, construction, and operation of fluid
piping systems.

The employee concerns form the basis for the element evaluations and are
listed by element number in Attachment A. The plant location where the
concern was originally identified and the applicability of the concern to
other TVA nuclear plants are also shown.

The evaluations are summarized in the balance of this report as follows:

o Section 2 —summarizes, by element, the issues stated or implied in
the employee concerns and add~esses determinations of generic
app1 icabi 1 ity.

o Section 3 -- outlines the process followed for the subcategory
evaluation and cites documents reviewed.

o Section 4 —provides the discussion, by element, which forms the
basis of the evaluation findings and identifies the negative
findings that must be resolved.

o Section 5 —highlights the corrective actions required for
resolution of the negative findings cited in Section 4 and relates
them to element and to plant site.

o Section 6 —identifies causes of the negative findings.

o Section 7 —assesses the significance of the negative findings.

o Attachment A —lists, .by element, each employee concern evaluated
in the subcategory. The concern '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, the
concern is quoted as. received .by TVA,, and is characterized as safety
related, not safety related, or safety significant.

26160-R13 ( 11/19/87)
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o Attachment 8 —contains a summary, of, the eleiiieni:-level
evaluations. Each issue is listed, by element number and planet,
opposite its icorresponding firiidings arid corrective actions., The,
reader may trace. a concern from Attachment A to an issue, in,
Attachment 8 by usIing the element number and applicable plant. The
reader may relate a ciorrective action, description in Attachment 8 to
causes and significance in Table 3 by using the CAT9 number which
appears in Attachment B.

The term "Peripheral finding" in the issue-column'efers to a
finding that occurred during 'the course of,evaluating a concern but
did not stem directly from a iemployee concernn These are classified
as "E" in Tables 1 and 2 of this repo'rt.

o Attachment C —contains the references cited in the text

2. SUMMARY OF ISSUI.:S

The employee concerns listed in Attachment A for each element and plant, site,
have been examined', and the potential prob!lems raised by the 18 conceirns havel
been identified as 42 separate issues. Evaluation of these issues is
presented in 28 element, evaluations. The issues evaluated under this
subcategory, grouped by e'iement, are summarized below.

214.D Flush~in Part icles -'1'ostconstruction checks for.particulate
matter Wa ter piping .;ystem flushing are inadequate. Additionally,
cleanliriess testing as carried outi.on process piping was not conducted on
instrument sensing lines. This issue was raised at Watts Bar and was
also evaluated at Be'1 lefonte as construction has not,been completed at
these two plant siitese For operational, sites, this issue was not
relevant.

0

232. 1 Accumulator Pipi~n Size Chan 4 — watts Bar unit 2 accumulator
piping moB7ications. perloime ecause~i ofi er rois,found in the original
plant calculations, were not carried out on unit 1. This issue wa. not
evaluated for SgN because similar piping modifications were not made
there, noir was it evaluat<!d at BFN or BLN as neither plant incorporates
the Upper Head In;jection (UHI) system.

232.2 Carbon "teel .vs Stainless Steel Drains e Pi in' Reactor Building
rain inping Ts ca~rrion s&eT; i s ou e s.ain ess steel. As DTC

identii'led the area of concern to be in the raceway area, this issue was
only evaluated't Sequoyah and Watts, Bar because the raceway area is
unique to the free-standing containment concept, employed only at thesie
two plants.

26160-R13 ('1 1/19/87)
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232.3 Im ro er Pi in Insulation Material - Rock wool insulation used on

piping systems is easi y amage an su gect to deterioration from
vibration. Nonmetallic insulation used on austenitic stainless steel
safety-related systems may be of unacceptable quality. These two issues
were deemed applicable to all TVA nuclear plant sites and evaluated for
each of the plant sites.

232.4 Valve Seat Material Chan e - The change from hard seats to soft
seats a ter ot unctiona testing indicates that inferior quality valves
are installed at Watts Bar. As the issue was evaluated for Watts Bar and
found to be invalid, it was not evaluated on the other three plants.

232.5 Buildin Columns not on Flow Oia rams - Building. columns are not
i enti ie on ow iagrams. is issue, common to all,TVA nuclear plant
sites, was evaluated for Watts Bar where it was found to represent an

acceptable practice. It was therefore not evaluated further.

232.6 Rubber Gasket Oeterioration - Rubber gaskets installed in cooling
water systems ange points ex i it rapid deterioration and could affect
nuclear safety. This issue was considered applicable to all plants and

was evaluated for each plant site.

232.7 Socket Weld Gap Radiation Hot Spots - Socket weld gaps create crud
traps resu ting in personne ra iation azards., This industrywide issue
was evaluated only for Watts Bar, where it was raised, because it stated
a nonplant-specific (NPS) condition that is generically acknowledged and

accepted .and resulted in no corrective action.

232.8 Pi in Wall Thickness Tolerance - In specifying pipe wall
thickness for ass an ass stainless steel piping, it was noted
that one engineer did not consider the manufacturing tolerance
established by Engineering Oesign. This issue was evaluated at all four
plant sites.

232.9 Freezin of Condensate Lines - The proximity of glycol lines to
e ice con enser air an ing uni s causes freeze plugging of air

handling unit (AHU) condensate drainage piping. This issue was evaluated
at the only two TVA nuclear plant sites which employ the ice condenser
concept, Sequoyah and Watts Bar.

232. 10 Orilled Holes in. Branch Header - Small pipe b~anch connection
a rication technique o we ing itting to header, then drilling a hole

in the header through the outlet fitting is a questionable practice.
This issue was only evaluated at Watts Bar, where it was raised, as the
technique described was found to, be well established and generically
accepted and required no corrective action;

26160-R13 (11/19/87)
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232.11 ERCW Chillier Pig>in' Cooling, wate~; to chiller condenser trains
sSsouM>e prcivs~Me wet cross connectiions, and the cooling water supply
pilot valves for chiller condensers should be provided with strainers in
the trim piping., INeither of these recorrimendations, by the CI werie

implemented. A'iso thee chiller condenser has electrical contactor
problems. These three issues were site-specific, to Bellefonte aind were

only evaluated there because the two issues validated represent Factual
statements, neither requiring corrective action.

232.12 Butterf loyal ye Seats - Circulating water .'ystemi rubber-seate.l
butterfly valise seat. tend to dry and cracl<. Thiis issue was evaluatecl at
Bellefonte and, as it; was fouind to be irivalid, was not evaluated further.

232. 14 System Color Coding - The use of'he same system color code for
ttree dTVgereMn syMsems coul al cause proiilesis. Ina.',much as al 1 TVA

nuclear plant sites use similar schemes and, the issue was ffound ito be

invalid upon evaluation, it was addressed only f'r Watts Bar where it was

raised.

232. 19 Excessive Pipe Iviovement - Pipincp located overhead of porital on
~eevatcon 761Mas expersencecWarge displacements during testing. This
issue was evaluated only at II/atts Bar as it described an operational
problem at', a specific and unique site location.

232.20 Da.factive Rockwell Valves - gefective Rockwell valves were,
dvscovered vn a procure~ieent audit. 1'his issue encompassed valves
purchased foii four nuclear pliant sites. It was evaluated as a Watts Bar
issue only as the investigiation found that the valves in question were
acceptaible as-is f'r use in iany of'the TVA; nuclear plant sites.

The 16 element summaries above contain;42:issues which deal with presumed
deficiencies or iinadequacies in the design oF plant piping systems. More
specifically, '18 issues aire concerned with the adequacy of'esign (found in
elements 232. 1„ 232.2; 23'2.3, 232e4, .232.6, 232,.7, 232.9, 232. 11, and 232. 12);
11 suggest errI)rs or oversights in design (in 232..1, '232.2, 232.3, apid 232.8);
two -relate t'.o operat,ional prob1lems (232. 11 and;232. 19); two pertain tio
differences in design philosophy (232.5 amd 232e14);,'four suggest startup
procedural iinadequacies (214.0); one 'reports on vendor quality (232.20)< and ~

one questions construction procedures (232. 10). Additionally, three
peripheral issues were identified during the investigation, all requiring
corrective action-(232e2, 23'2.8, and 232.9).

As the following sections shiowg four of the elements evaluated were fouhd to
be valid and to require corrective. actiions (232.3„ 232.9, 232. 19, and

232.20). One involves a design error (232.3), one involves adequacy',of'e'sigln
bases (232.9), one relates to an operat',ioiIial'pr,'oblem (232.19), an'd one relates
to vendor quality (232e20). Thus, this subcategory. contains a small sample of

0
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valid issues that are basically unrelated to one another. Additional, of the
three peripheral issues discovered, one related to lack of design detail
(232.2), one related to standards not being followed {232.8), and one related
to adequacy of design bases (232.9).

Each issue evaluated in the element ~eports 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 subcategory report is based on the information contained in the
applicable element evaluations prepared to address the specific employee
concerns related to the issues broadly defined in Section 2. The evaluation
process consisted of the following steps:

ae

b.

c ~

d.

Oefined issues for each element from the employee concerns.

Reviewed current regulatory requirements, industry standards, and
TVA criteria documents related to the issues to develop an
understanding of the design basis.

Reviewed applicable, design documents, purchase specifications,
drawings, calculations, and conducted facility walkdowns, as
appropriate, to develop design understanding and to verify
implementation status.

Reviewed applicable Preliminary Safety Analysis Report (PSAR), final
Safety Analysis Report (FSAR), Safety E'valuation Report (SER), and
SER Supplements to understand scope and basis of NRC review, to
determine regulatory compliance, and to identify any open issues or
TVA commitments related to the design.

e. Reviewed any other documents applicable to the issues and determined
to be needed for the evaluation, such as correspondence, procedures,
test reports, Nonconforming Condition Reports (HCRs), Engineering
Change Notices (ECNs), evaluation reports, etc.

f. witnessed system operation to validate issues presented.

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

h. Oiscussed component problems with supplier (vendor) representatives.

Oetails of the evaluation by element are in Section,4.

26160-R13 (11/19/87)
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4. FINDINGS

The findings from each of the 28 element evaluations for this subcategory are
contained in Attach'ment B. I'he findings are listed by element number and by
plant.

The bases for the.e findings are discussed in the following subsections.

4.1 Flushing Particles - Element 214.0

As indicated in the concern summary:

o ANSI N45.2.1 (Ref. 1) identifies the cleaning methods

o TVA General C'onstruction Specification G-39 (Ref. 2) identifies the
cleanliness requirements

o MBN Construction Specification N3Mt89O (Ref. 3) 'applies the
cleaiiliness requirements to specific MBN fluids systems (N4M-891, at,
BLN) (Ref. 4)

o 14BN (fuality Control Test Proc'edurel QCtT-4.36 (Ref. 5) defines the
procedures for cleaning and flushing fluid, handling systems (BNP-
CT'P-6.1 at BLN) (Ref. 6)

4.4.1 Particulate Volume Testing

This concern questioned the absence of post construction flushing
particulative testing in fluid piping systems.

TVA procedures for flushing and testing of piping systems and componentS were
found to agree with the methods given in the ANSI standards. There is no,
mention of testing for the volume of particulates flushed.

The statement in the concern that the Procedures "require a Check for size and
type of particles flushed from pipes" and the concern over a lack of
measurement of the ~~Moiime of particles imply that the flush test, actual'ly
measures these parameters. As described in ANSI N45,2. 1, the test is only
applied to the piping system on a final f'lushing, after previous flu~~hing has
presumably washed most of the particulates out. The flush test results in a
conclusion about cleanliness, i.e., that the piping system does not contain
particles above the specified. size. It does, not identify the size or type

oil'articlesf'lushed, nor is the cleanliness test ~intended to determine what
volume of particles was flushed out. Thei test idoes implicitly determine the
volume of particles above the mesh size that may still be in the pipingI
system. This value is none„or "occasional speckling,'~ if the test is
success ful.

0
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It is concluded that explicit testing for the volume of particu]ates flushed
is not justifiable and this issue is not substantiated.

4.2.2 Instrument Sensing Lines

The CI questioned the different acceptance criteria applied to piping systems
versus instrument sensing lines.

ANSI N45.2.1 contains no specific mention of procedures for instrument sensing
lines. The ANSI standard assigns the responsibility of identification of
systems and procedures to be. used to the originator of the program. It
requires methods for verifying cleanliness, "as appropriate." The WBN

Construction Specification N3M-890 (Ref. 3) in note 5 on page 3-3 states that
"water quality analysis and a check for particulates are not required" for
instrument sensing lines. FACT 4.36 explicitly excludes instrument lines from
its scope. TVA test procedures (Refs. 7 and 119), identify flushing
requirements and the water quality requirements, but do not include any
particle size or type tests. The cleanliness criteria are implicitly assumed
to be met by the flushing of specified volumes of water, since these
procedures do not provide a basis or references to related documents.

The TVA rationale for not testing for particulates was given in a telephone
call with a TVA engineer (Ref. 8). The TVA general practice for the
installation of instrument lines beyond root values, is to use stainless steel
piping and socket weld fittings. These practices and materials produce fewer
particles than others (e.g., carbon steel rusts easier). In addition, the
instrument sensing lines are nonflow lines, so fewer particles are transferred
into the lines during operation. The FACT 3. 14 procedure prefers that
instrument lines be flushed from the process pipe (after it has been cleaned)
towards the instrument (which is isolated or disconnected), further minimizing
the transfer -of particles. Final.ly, instrument calibration flushing and
venting will also clean contaminants from the instrument sensing lines.

In summary, the procedures are based on the assumption that flushing by itself
is sufficient to assure instrument sensing line cleanliness. The evaluation
team finds this to be reasonable and finds that the concern is not
substantiated.

4.2 Accumulator Pi in Size Chan e - Element 232. 1

This employee concern clearly applies to the. safety injection system (SIS),
and to differences between design of this system on WBN units 1 and 2. The
particular aspect of the SIS which resulted in the concern is a subsystem
called Upper Head Injection (UHI-).
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The SIS is described in the WBN FSAR (Ref. 9) and Shown on flow diagrams
(Refs. 10 and ll). lhe SIS provides «««akeup water to the reactor for gore
cooling following a primary sys'em pipe, break, or loss of coolant accident
(LOCA), for any break size.. The SIS consists of several subsystems one of
which utilizes four large accumulators which store sufficient water volume to
provide initial core cooling following a large LOCA. Injection force is
provided by a pres,surized vo'lume of nitrogen in each accumulate«'. This
injection takes place automatically when reactor pressure drops to 373 psi.

As a result of Westinghouse reanalysis of SIS performance ~elative to NRC

emergency core cooling system (iECCS) requirements (Ref. 12), SIS was modified
on certain plants. This modification consisted of minor changes to the
existing SIS, plus an add-on package called UHI,~ The UHI package consists of
a gas accumulator, a water'ccuimulator, a surge tank and piping to four
nozzles on the reactor vessel head. UHI pressuire is 1235 psi, allowing
earlier'low to the reactor than would be available from the. original
accumulators. The modification to the original SIS consisted primarily of
replacing a portion of 10-inch piping from each of the four accumulators with
6-inch piping incorporatihg a restrirting orifice.. This modification wais

required to balance flows in the exi:ting and new portions of the system.
This change was implemented on paper on WBN units 1 and 2. 0'.1 hardware
changes were made on unit l. On unit 2, oni.v tne hardware changes toi the
original accumulator piping, e.g., the 10-inch to 6-i,nch size change, were
made. The UHI package was not added to «Jnit 2.

Early in 1985 '1'VA ree'vailuated the addition of UHI to WBN unit 2. Recent core
cooling analysis computer program modifications, based on NRC test programs,
indicated that UHI was no longer essentiial to pilant safety, or operabil'.ty.
Also, operating experience at other plants incorpora!:ing UHI showed that
numerous operational probl«ems had occurred within the UHI subsystem.'-The',
bases for this reevaluation are included in TVA internal memos and in letters
to the NRC (Ref's. 13 avid 14). As a result, of'ne reevaluation, UHI was

deleted for WBN unit 2. As a result of this deicision, it was necessary:to:
restore the unit 2 accumulator piping to its oriigina'I 10-inch size. EC«i 5548

(Ref. 15) wais issued to cover this change, and,the piping modification was,

completed. On unit 1, since thee entire UHI mod'ification had beer. co«««pleted,
TVA decided to leave it as is, rather than to eliminate UHI. This accounts
for the unit, 1/unit 2 difference's, including the 6-inch versus 10-inch pipiing',
which existed at the t1ime of the employee concern.

Subsequently, for unit 1, TVA r eevaluated, UHI on the bases described above.
It was concluded that the potential operational problems were sufficient to
justify deletion of UHI on unit 1. Therefore, the UHI package was disabled,
and the 6-inch accumulator piping was restored to th«. original 10-inch size. "

The assertion that the piiping change was made as a result of a calculation
error is incorrect, and the fact that unit 1 madifications were not ««!«ade was

based on a reevaluat,ion of the core cooling analysis.

0
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4.3 Carbon Steel versus Stainless Steel Draina e Pi in - Element 232.2

The employee concerns pertain to the suitability of carbon steel piping
material used in the WBN and SgN Reactor Building floor drain system. The
concerned individuals stated that stainless steel piping should have been
used. It was unclear from their statements whether the perceived problem was
considered one of construction or design. Therefore, the NSRS investigation
and this evaluation have addressed both aspects.

The Reactor Building embedded floor drain piping is TVA nonnuclear safety
class L as noted in design drawing 47W851-1 for both plants. WBN and SgN FSAR
Section 3 identifies no specific code jurisdiction ("'unclassified" ) applicable
to TVA class L piping, systems for field fabrication, examination, and
testing. The piping design complies with ANSI B31. 1-1967, "Power Piping
Code," and, since the Reactor Building is a Seismic Category I structure, the
nonnuclear safety piping located inside is seismically supported as necessary
to prevent unacceptable interactions with safety-related components.

WBN and SgN FSAR Section 9.3.3 design bases identify the Reactor Building
floor drain system as a portion of an independent chemical waste collection
and disposal system which prevents uncontrolled releases of hazardous
materials to the environment. The floor drain piping material selection is
based on the fluid to be handled being water and air as identified for WBN and
SgN in FSAR Table 9.3.3. The TVA engineering practice, as documented in
Division of Engineering Design, Mechanical Design Guide, DG-M8.1.6,
"Nonradioactive Building Drainage Requirements,'" is to use carbon steel pipe
and fittings with cast iron drainage fittings unless there are special
considerations. In the Reactor Building application, the embedded floor drain
piping has been specified in drawings 47W476-1 and 2 as carbon steel in the
annulus area (outside of containment) and stainless steel inside containment
below elevation. 738.0 feet. and 761.0 feet at SgN and WBN, respectively.
Because of its superior corrosion resistance and ease of decontamination,
stainless steel is used for embedded floo~ drainage piping inside containment
in locations where there is a possibility of handling radioactive fluids.

The TVA Nuclear Safety Review Staff (NSRS) and the ECSP evaluation team each
conducted evaluations (Refs. 18 and )9) to assess the validity of the concern
by identifying the Reactor Building floor drain piping material requirements
and by inspection of the installation where accessible for compliance. These
investigations reviewed design drawings and bills of material (Refs. 16 and
17) to identify the reactor building drain arrangements and material
requirements. Available relevant installation and inspection records were
also reviewed and SgN site personnel familiar with the installation procedures
were interviewed. Investigators performed visual inspection and magnetic
testing of the accessible embedded floor drain pipe ends in the containment
raceway of both units 1 and 2. These investigations verified the use of
stainless steel embedded floor drainage piping in accessible containment
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raceway areas as called fo'r on the design drawings and found no evidence that
carbon steel pipe was used in these areas, thus concluding the concern was. not
substantiated.

Neither concern is substantiated, and both issues identified are inva1lid.
However, field verification observation~+ indicated'hat nonstainless steel
material was used for'ratings and cover plates. Both p.lants have committed
to replacing the noncomplying carbon steell grates with stainless steel g~ates
(Refs. 115 and 116).

4.4 Incorrect Pipincj Insulation Material ~ E;lement 232.3

4.4.1 Mineral fiber Insulation

The first concern questions the durabiliityi of; the soft (rock woo'i) piping
insulation installed at WBN because of its alleged susceptibility to damage
from abuse and long-term deterioration when exposed to vibration. Based on
discussion with the insulation contractor, the term "SOP" (as quoted on the
K-form) does not identify any type or brand name of insulation used at WBN..

Therefore, it is interpreted to mean "Soft."

Rock wool is one pf several mineral substances used in the manufacture Of <he,
fibrous type of'ass insu1'ation. "M'ineral Fiber" is the ASTM Standard generic
term for insulation izaterial composed principally of fibers manufactured from
molten mineral substances such as rock, slag, or glass, with or without
binders.,

The TVA Insulation Oesign Guide (Ref. 20). provides general and specific
requirements, standards,. and application guidelines for various types o$

'insulationto be used in nuclear. power,plenty including all metal refle.„tive
types for piping and equipment inside ciontj',ainmeint and mass types for,other,
piping, equipment and ducts. The TVA insulation spe<:ifications (Refs. c!1, 22,
23, 24, 25, 26„27, and 31) provide specific requirements for the procurement
and install ati~)n of piping insulation.

While mineral fiber insulation was widQly(used,iat Browns F'erry, the majority
of installed insulation at TVA's other nuclear plants is molded calcium
silicate. ilowever mineral f'iber insulation has been applied to some piping
outside of containment only (excluding the mineral fiber block used in the
main piping containment penetrations). Typically mineral fiber insulI'ation is
installed on heat traced piping containing borated water, essential

raw,'oolingwater (ERCW) system pii)ing, raw cool~ing water (RCW) system piping,i and
some exposed drainage piping. These mineral fiber insulation forms canibe~
characterized as sof't because of thei~ relatively low compressive strength
compared to certain other types of commonly used pipe insulation such as
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molded. calcium silicate. ASTM Standard'165, "Standard Method for Measuring
Compressive Properties of Thermal Insulation,." provides procedures for
measuring thermal insulation mechanical behavior under compressive load.

Another of the several mechanical properties which needs to be considered in
the selection of insu1ating material is hardness. Hardness is defined as that
property which measures a material's ability to resist penetration. It
affects ease of application and is determined by ASTM Standard C569, "Standard
Test Method for Indentation Hardness of Preformed Thermal Insulators." The
resilience of the wrap-around blanket type is desirable in some piping
applications covering small obstructions such as heat-tracing.

Insulations of all types commonly applied to piping are susceptible to some
degree. of damage if not handled carefully during installation and protected
from abuse after installation. Mineral fiber type piping insulation has been
widely used in industrial and power plant applications and has provided many
years of satisfactory service., If damaged during installation or after to the
extent that thermal performance is unacceptable, the damaged section of
insulation can be economically and readi.ly replaced. Industry has found that,
during installation, a reasonable amount of waste from abusive damage and
other causes is anticipated and considered acceptable; it generally is
reflected in allowances for such wastage in material specifications.

Mechanical vibration can cause deterioration of piping insulation thermal
performance through wearing away, settling', or dusting of the insulation
material.

The resistance to vibration of mineral fiber type piping insulation is good,
and there are applications where its mechanical performance can be. superior to
that of a harder material such as molded calcium silicate (Ref. 28). In the
judgment of the evaluation team, flow-induced forces resulting from the small
amplitude vibrations produced by fluid flow at .design velocities in applicable
insulated- piping at TVA,nuclear plants are not of sufficient magnitude to
cause significant wearing away or dusting of the mineral fiber or other
insulation used. Furthermore, because of the bonding of the fibers, settling
is not a problem with rigid .or semirigid insulations.

4.4.2 Regulatory Guide 1.36 Compliance

The NSRS investigation revealed that the concern pertained to the potential
for nonmetallic insulation causing c~acking of austenitic stainless steel.
This possible promotion of stress corrosion cracking could ar ise from contact
of austenitic stainless steel with insulating materials containing excessive
levels of leachable chloride and fluoride ions as defined in U.S. NRC

Regulatory Guide 1.36, "Nonmetallic Thermal Insulation for Austenitic
Stainless Steel." Over an extended period of time the concerned individual
had observed the installation on safety-related austenitic stainless steel
systems of insulation types that he believed were of unacceptable quality
(noncompliance with Regulatory Guide 1.36 requirements).
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The TVA Nuclear Safety Review Staff (NSRS) received this concern on March 12,
1985 during a review of maintenance activities at SQN. The. NSRS initiat6d an

investigation to evaluate the validity of the concern by identifying tahe

applicable insu'lation requirements 'for SQN and the plant's compliance with
these requirements. NSRS Investigation Report I-85-196-,SQN, issued
Oecember 27, 1985, contained corrective action recommendations which werd
completed by the SQN staff on May 25, 1986.

In conducting the investigation„ the NSRS investigator reviewed relevant
design dr awirigs and procurement specifications, and interviewed responsible
Office of Engineering (OE) personnel to identify the original SQN insulation
requirements., Additionally, plant procurement procedures and standard
practices documents were reviewed, and responsible plant personne1 were,
interviewed to determine the extent of insulation replacement due to
maintenance and modific ation activities,', Als'o, 'the investigator evali'jat0d 'thd
traceability of replacement insulation from purchase to installation.

The NSRS Investi'gation Report I-85-1O6-SQN found that while most of the
insulating materials in.stalled at SQN w4re the 5amd a's those used at other TVA

plants where compliance with Regulatory Guide 1.36 is required, compliance at
SQN was uncertain because certitFication doi:unientation'as lacking, and future
compliance was not assured. The report appropriately recommended docijmepting
demonstration of compliance with Regulatory Guide 1.36 requirements for
nonmetallic insulation insta1lled in the plant and stored on site. It also
recommended procedural changes to assure compliance with the regulatory guiidei
requirements of future replacement insu'latiion purchased by the plant.

The SQN staf'F response (Refs., 29 and 30) to the NSRS report recommendations
committed to Regulatory Guide 1.36 testing of, nonmetallic therma'i insulation
installed on stainless steel, in safety-related systems and warehoused, and to
maintain testing documentation. further, the. plant response committed to
revising SQN Standard Practice SQM35, "Nonmetallic Thermal
Insulation-Austeni,tic Stainless Steel," to ensure that future insulation

need.'ill

be procured, stored, and i:nstalled in documented compliance with
Regulatory Guide 1.36 requirements. These actions have been reported as
completed (Ref. 1114) .

In marked contrast to SQN and WBN, which botli employ the pressure ized water
reactor (PWR) system, BFN utilizes the General Electric boiling water reactor
(BWR) concept. Whereas the PWR system employs stainless steel components in
all systems in contact with the borated primary coolant„ the only
safety-related system at BFN, outside the drywell, whicis was originally
designed with stainless steel piping, is the standby liquid control (SLC)
system. This safety-related system consists of an atmospheric pressure boron,
solution tank, two positive-displacement pumps, two exp'losive-actuated valves,
and associated piping. Components are mounted in the reactor building outside
the primally containment. In,iection piping, from the. pumps penetr ates ghe

0

0
26160-R13 (11/19/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 26000
REVISION NUMBER: 4
Page 15 of 52

primary containment and enters the reactor vessel via the differential
pressure and liquid control line. The portion of the system inside the
reactor building is maintained at atmospheric pressure and heat traced to 80'F.

Some nonsafety-rel ated systems, most notably the reactor wate~ cleanup (RWCU)
system, employ stainless steel piping. The portions of those systems, which
penetrate the drywell between containment isolation valves are also classified
as safety-re'lated fot containment pressure boundary purposes only. TVA
specification 1067 (Ref. 31), required all metal reflective insulation
(purchased from Oiamond Powe~ Specialty Corporation) for all piping systems
inside the drywell and through the second isolation valve, outside the
containment. However, because of the special nature of hot containment pipe
penetration design, insulation for penetration piping was furnished by the
penetration piping fabricator. Oue to the lack of documentation to the
contrary, this insulation may not have met Specification 1067 requirements.
An investigation has been instigated (Ref. 32) to identify the material
properties of the insulation used on this piping.

Afte~ BFN commissioning, severe reduction of pipe inner diameter was found in
the carbon steel piping of the safety-related emergency equipment cooling
water (EECW) system. The EECW system uses ~iver water in a once-through
cycle, and the reduction was a result of microbiologically induced corrosion.
Subsequently, ECN L-1970 was iss'ued to replace all small diamete~ piping
(4 inches and smaller) of the EECW system with austenitic stainless steel
piping (Ref. 33). Insulation requirements were not. specified.

Pursuant to Employee Concern Special Program Report CATO 313 07 BFN 01 which
states that "Browns Ferry has not evaluated the level of fluorides and
chio~ides in the nonmetallic insulation used on austenitic stainless steel
safety-related piping," the BFN staff has conducted preliminary
investigations. In a report prepared on March 13, 1987 (Ref. 34)', the staff
found that:

"Nonmetallic insulation currently purchased or contracted for by TVA for
BFNP ts specified to meet Reg. Guide 1.36 requirements. Possibly some
nonmetallic insulation is stored at BFN which does not meet these
requirements. Limited document search (for piping 2-1/2 inches nominal
diameter and larger) reveals that nonmetallic insulation was used on
stainless steel piping on the SLC SYS (63) and the EECW SYS (67)'. No
documentation is available to establish compliance to Regulatory Guide
1.36."

As noted in Attachment B, as a result of previous ECSP findings (Operations
Category Element 313.07), Browns Ferry has instituted corrective action
programs to ensure, compliance with Regulatory Guide 1.36, which has yet to be
completed. The evaluation team believes that this CAP should address the
situation if "out-of-spec" insulat'ion is found, and. should also address any
subsequent inspection plans to detect pipe cracking or to confirm the absence
of such degradation.
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At BLN, safety.-related, au.'tenitic stainless steel piping systems were
requir'ed by procurement documentation. (Ref. 24), to be insulated with ".
materials meeting the requ;irements of Regulatory Guide 1.36 . . ." Review of
receipt documentation for one shipment of calcium silicate insulation material:
from Johns-Manville Sales Corporation, the insulation supplier and installer,
(Ref. 35) contain certified test reports, which validate conformance with
Regulatory Guide 1.36.

The NSRS report (Ref. 36) noted that ". . . Watts Bar Nuclear Plant's
commitment to Regulatory Guide was . . . not clear. Their contract with their
insulation supp'Ilier, North Brothers, did not reqiuire compl'ianoe and as a

result Watts Bar could not document thei'r compli',ance with the requirements of;
Regulatory Guide 1.36." A materials testing program was instituted by OE:, and
the. problem was appropriately resolved as noted in an 50.55(e) report to the
NRC (Ref. 37).

The issue was found not to be valid at SQN„WI3N, and BLN. At Bfi4, further,
evaluation is underway to assess the acceptability of insulation materials.

4.5 Valve Seat Materiail Chancre- I=.lement 232.4

This concern asserts that because of a change in valve seat material, the
original valves purchased for WBN were inferior. This evaluation concentrated
on Kerotest valves because a review of NCRs/OCRs revealed that they were the
only valves subjectedl to the sof'-seat replacement program.

In early 1982, the WBN mechanical maintqnapce, sqctfon. originated Design Change
Request (OCR) WI3N-OCR 447 (Ref. 38) to replace the installed har d-seated discs
in certain 2-inch ancl smaller Kerotest Y-type globe valves. The requested,~
replacement discs were to be soft-seated. Justification for the change was a

reduction of the abnormal maintenance rdquhred to obtain tight shutoff (zero
leakage) with the hard-seatedl d;iscs, a con'dition for which they were not
suited. As stated in the OCR.", small amounts bf leakage through the instrument
isolation va'calves made it difficult to calibrate bilevel transmitters with

the'ystem

pr essurized, and required rework of the valves to co~rect the leal<age.
All valve disc changes were made for maintenance reasons only; nuclear safety
or systems function not being jeopardized. ECN ~4061 was released 10/05/83, to
implement this change on unit 1„

The change involved 20 TVA Class B (ASME Code Sec. III, Class 2) 2-inch
instrument isolation valves, 16 on the safety injection, system accumulator ~

tank level transmitters, and four on the upper head injection system purge
tank level transmitters, in-each unit. All 20 qf these valves are nonactive,
(i.e., they are normally open and not required to close to perform their
safety function). A;Iso involved were 29 TVA Class G (ANSI 831. 1) 1-ihch'n'd
3/4-inch valves in the waste disposal system initrogen piping, six in the
unit 1 portion, and '14 in the portion of the system.,common to both units.- The
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20 valves include 10 instrument root valves, eight process isolation valves,
and two test connection isolation valves. Unit 1 replacement work was
completed July 1, 1986 (Ref. 43).

In '1980, two nonconforming condition reports, 2272R (Ref. 39) and 2501R
(Ref. 40), were issued at WBN that identified ll distressed Kerotest 1-inch
and 3/4-inch, 15008, Y-type globe valves. Seven of these were disassembled
and inspected after installation and were found to have their bearing
assemblies destroyed and diaphragms damaged. The four, other valves, taken at
random from warehouse storage, were found to have varying degrees of corrosion
and pitting in the bearing assembly and internal bonnet and stem surfaces.
Three valves could not be operated by hand and the fourth exhibited abnormally
high resistance to handle rotation.

4

The seven severely damaged valves were determined to be isolated instances of
handle overtorquing (possibly caused by'the resistance due to internal
corrosion) and the valves were replaced. To preclude future problems,
appropriate personnel were to be advised as to proper valve operation and the
valve tee-handles were to be shortened to 4 inches to prevent two-handed
operations. The corrosion in the four warehoused valves was determined to be
a generic condition with Kerotest Y-type globe valves mainly as a consequence
of reinstalling wet packing after factory hydrostatic testing (Ref. 41). TVA
judged this to be a significant deficient condition and reported it to the NRC

in accordance with 10 CFR 50.55(e) (Ref. 41) since many of the valves are used
in safety-related systems.

A thorough investigation of the problem followed, along with development of a
systematic maintenance p~og~am to dismantle, inspect, and refurbish as
required all of the Kerotest Y-type globe valves. This ongoing program
intended to preclude further maintenance problems coronenced in 1981. In a
February 1984 status report it was noted that: ". . . our inspection of over
500 valves has yielded no inoperable valves . . ." (Ref. 42).

The valve seat disc material change was performed to obtain tight shutoff
(zero leakage), a condition for which the hard-seated discs were not suited.
The disc change was based on maintenance considerations only and was not an
indication of inferior valves as implied by the concern. The concern is,
therefore, not valid.

4.6 Buildin Columns'Not on Flow Dia rams - Element 232.5

This concern questions the lack of building column identifications on
mechanical flow diagrams.

Flow diagrams are schematic in nature and are not intended to convey other
than very general physical information. As a practice, flow diagrams show the
physical relationship of various system components to each other but not to
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the structural plaint itsel;F. Building dolumnls aire apart of the structura'I
plant. It is not common industry practice to indicate building columns on

schematic drawings as one Finds on Physical Construct,ion, Or.awings (WBN 900
series).

TVA NSRS responded to the employee concern in a newsletter entitled, "Nuclear
Safety Update"'(Ref. 44). This reSponsd read'S. fOllOws':

"The nuclear plaint .design flow diacIran demOnstrates schematically the
functional„ operaition of the system. The use of column lines on flow
diagrams would be.a very costly step, and. the extraneous information
would de!tract from the usefuliness and the primary purpose of the
drawing... There are no future plans to include, column liiaes on flow:
diagrams. This practice; is consistent for,al i TYA plants and with
industry practi c:es,."

This NSRS response siimmarized a TVA memorandum,,prepared by TVA Engineering
Design (Ref. 45), which responded to a reques't for an evaluation of the
employee concern.

4.7 Rubber Gas'ket Deteir.ioration - Element 232.6

The concern relates to short-term deterioriation of rubber gaskets installed in
flanged piping,joints in the es;sential raw: cooling water (ERCW) and the raw
cooling water (IRCW) systems and in other u'nspecified systems. ai WBN. The

concerned individual (CI) postulates that such a condition may have a possible
adverse impact 'on plant nuclear safety.

4 ~

Initially thi's-'concern was evaluated at WBN. Interviews with WBN mainteinancei
personnel coii'ld: not.:establish a -histor ical problem with rubber gaskets in
either safet.'y 'or "nonsafety-related systems. On the basis of the WBN concern,,
the TVA SQN Gener'ic Concern iask Force ideintified "rubber gasket,
deterioration"-as a potentia'I generic issue. An investigation was initiated
to determine. if a similar problem existed at SQN. Thee Tasf< Force jnterviewed
responsible SQN mechanical maintenance perisonnel, but none were aware of any
rubber gasket..deteriot ation problem. Additionally, the Task Force examinecl
1555 maintenance requests (MRs) on the IERCM sys'em covering a 6-year periocl
through April 17, 1986. Five of these MRs iclentified system leakage; however,
none involved.'rubber gaskets,. The. Generic Task Force Report GOR-23-23.

(Ref. 46) appropriately concluded that while rubber glaslcets are used in
certain mechanical systems in both: the Reactor -and Auxi'liary Buildings, there
has been no. ver if liable adverse impact on operation.

As part of the BFN evaluation, the review team examined the events found in
Nuclear Power Experience (Ref. 47), covering 1, lOO events in service water
systems for all p'lants. For TVA plants,, the, only instance of'ubber gasket
deterioration was one identified at WBN, in which, an, unidentified rubber'
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gasket material installed in nonsafety-related systems did not perform
satisfactor ily and required replacement 6 years ago. No further action was
considered necessary at that time, and no further problems of this nature have
been noted.

Evaluations determined that:

o Flanged joints are used in the piping system in those limited cases
where frequent disassembly is required for maintenance. Gaskets are
used in flanged joints for economy, avoiding the expense of grinding
and lapping the joint faces to obtain fluid tight joints. The
gasket in a flanged piping joint provides a seal and is not
associated with the pressure retaining function of the flanges and
bolting. The presence of a deteriorated or imperfectly sealing
gasket may result in a leaking joint but is not considered a
failure of the system pressure boundary.

o A leaking flanged joint is a plant maintenance item without impact
on plant nuclear safety; The failure of a gasket is not a sudden
event. The amount of system inventory that would be lost through
joint leakage is not sufficient to diminish a safety system's
abil.ity to meet its intended purpose.

For SgN, WBN, and BLN, Section 9 of their FSARs states that the industry code
applicable to the ERCW system is ASME Section III, Classes 2 and 3. The
relevant section of this code, covering gasket materials, reads as follows:

"(a) Gaskets shall be made of materials which are not injuriously
affected by the fluid. or. by temperatures within the Design
Temperature Range.

(b) Only metallic or asbestos-metallic gaskets may,be used on flat
or raised face flanges if the expected normal operating pressure
exceeds 720 psi or the temperature exceeds 750'F."

The industry code applicable to the nonsafety-related RCW system is ANSI
B31. 1. The relevant section of this code reads similarly to. the section in
ASME Section III quoted above.

Two safety-related systems at BFN, the RHRSM and EECM systems, perform the
same functions as the ERCM system at WBN. The BFN FSAR states that the
industry code applicab'le to the above systems is USAS 831. 1.0, Section 1, 1967
with, again, simila~ requirements.
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As shown in various design documents (Refs. 48, 49, 50), the maximum design
pr essure is 185 psig and the maximum design temperature is 200'F for the i

systems reviewedl. These design conditions are well within the range of those
for which, red rubber gasket material is suitable. Reel rubber is also suitable
for use in systems containing ri,ver water.

For the systems reviewedl, bills of material were, examined (Refs. 51, 52, 53„
54). All gaskets in the, ERCW system were specified to be rubber, Garlock
ring-ty'pe ¹122 (or equal), 1/16-inch thi'ck,'ne'x'ception occurred in the
RHRSW system, a portion of which required use of neoprene gaskets. In the RCWi

system, gaskets were generall,y specified, as compressed asbestos, but some
rubber gaskets were spec:if ied, to the same, requirements as those in the ERCW

system.

The Garlock ¹122 ring-type rubber gasket is manufactured to meet the
requirements of AS'i'M 0 1I330 (Ref. 55) and is the, highest quality rubber

qasket'aterialavailable from Garlock (Ref. 56I). I Thisl gasket material is typically
used in low temperature/pressure water services;

The evaluation team thus concludes that this concern is not, valid for 'the
rubber gasket; mater'ial used at TVA nucle.ar plants and that there is no adverse
impact on plant nuclear safety as a consequence of these rubber gasket
materials.

4.8 Socket Weld Gap Radiation ilot Spots - Element 232.7

As stated, the concern re'iates to the gap providled between the end of a pipe
and the bottom of the socket we',id to allow, for thermal expansion during both
the welding process and operation. As required by. the code, this gap should
be approximatel,y 1/16-inch. No maximum gap or t,olerance is given in the; code;
however, as stated in the concern, TVA quality assurance acceptance criteria
allows a maximum gap of 5/32-inch. These'ipe-to-socket joints are used, only,
in pipe sizes 2 inches and smal'ler and are recognized throughout the industry
as potential crud traps, (i.e., radiation hazards in rad'ioactive fluid
systems). Actual, as-constructed var iatiolns ',in the 1/16-inch axial fit-up
dimension (prescribed by the TVA welding standards) may have some effect on
the volume o)F radioactive deposits thiat accumulate in a socket weld joinit, abut
no quantitative daita are available for comparative purposes. In, respqnding to
an NRC inquiry rejlarding facility design features. in relation ta the ALARA ( as
low as reasonably achievable) radiation,.protection, concept, TVA stated
(Ref. 57):

"Use of butt we'ids in small pipe as a means for reducing

potential�

.crud
traps was generally not considered in the Watts Bar design.

0
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Large diameter piping (i.e., 2-1/2 inches and greater) is generally
butt-welded as required by various piping codes. Smaller pipe is
generally socket welded because:

(a) it was allowed by the piping codes,

(b) socket welded connections for small pipe were more readily available
from vendors,

(c) the initial cost and installation cost was less for small pipe
socket welds, and

(d) the Sequoyah Nuclear Plant utilized socked [sic] weld connections."

Many other features provide equal, or greater capability to accumulate
radioactive fission products such as: valves, orifices, elbows, dead legs,
and b~anch line connections. Obviously, crud traps cannot be totally avoided
but care in the design process can minimize these hazards. As stated in the
TVA submittal noted above, the following considerations were given in the
design regarding the ALARA concept:

( a) Piping runs were generally sloped to aid drainage.

(b) Most tanks were specified to have curved bottom surfaces.

(c) In general, most drain tap-offs were located at low points in piping.

(d) Dead legs were minimized in the layout of piping.

(e) Piping in general was located to minimize run length.

(f) T connections were avoided in piping carrying spent resins or
concentrates.

(g) Large radius bends and elbows were generally employed for. spent
resins and concentr ates piping.

As noted in FSAR section 12. 1.3, ". . . specific plans and procedures are
followed by operating and maintenance staff to assure that ALARA goals are
achieved in the operation of the plant." Specifically, ". . . employee
radiation exposure trends will be reviewed annually by management staff at the
plant and in the central'ffice. Summary reports are prepared that describe
(a) major problem areas where high radiation exposures are encountered; (b)
which worker group .is accumulating the highest exposures; and (c)
recommendations for changes in operating, maintenance, and inspection
procedures or modifications to the plant as appropriate to reduce exposures."
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The concern correctly states the inherent radiation hazard presented by the
use of socket welded connections. However, it is accepted industry-wide that
there are many systems, including nuclear, where socket weld joints 'are
appropriate.

4.9 ~Pinin Wa'll Thickness To'lerance - Element 232.S

As stated, the concern appears related to, thy nianufacturing tolerance allowed
by ASTM Standard Specification A530 (ASME,SA;530),for seamless and welded pipe
purchased by schedule, number or nominal wall thickness under several ASTM pipe
product specifications,. The ASTM standard stipulytes the minimum actual wall
thickness of seamless or welded pipe shall not be more than 12.5 percent under
the nominal wall thickness specified in the procurement document. This
tolerance is a maximum and provides one acceptance criterion for receiving
inspection of commercially availa'ble seamless and welded pipe.

The minimum reauired pipe wall thickness is determined by a prescribed
equation in tEe appropriate piping design, 'code,'based on the fluid system
parameters. These design parameters include internal pressure, pipe diameter,
and maximum allowable stress for the selected material at the design
temper ature. After the minimum required pipe a<all thic;kness is determined. by
the design code equation, the next heavier commercial wall thickness is
selected taking into account the manufact~urjngj tolerance allowed in thy
purchase specification. Thus the piping installed i'n t:he'plant is assurecl

o1'avingan actual (manufactured) minimum wall thickness, equal to or greyteq
than the ~re usre~i (designed) minimum wall thickness. This consideration «s
covered in a footnote to Subparagraph NB-3641.1 (1971 Edition) for ASYiE iII,
Class 1 piping ("the code"), whic:h states:

"If pipe is ordered by its nominal Wal'I tPiqkness, the manufacturi'ng
tolerance on wall thickness must be taken into acc~ount. After the
minimum pipie wall thickness, tm, is determined . . . this minimum
thickness s'hall be increase<i by an amount suff icilent to provide tile,
manufacturing tolerance allowed in tthe, applicable pipe specification or
required by the process."

In the equiva'lent section for ASME III, Class,2 pip;ing„subparagraph
NC-3641.1(a), the f'ooinote quoted above is also Stated', furthe~ adding, these,
"cookbook" instructions:

"The next heavier conmercial wall thickness shall then be selected from
stan ar t inc.ness scheeHiMes such as cbnt,ached in FNK ~YMO,or from

mnn T e n
'aadd~ a

0

In certain situations where piping has been procured as a bulk conmodity or
installed, it could be necessary for an engineer to determine .the maximum
allowable design pressure for piping having a known (given)- minimum wa~ll

~
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thickness. In this case, the code provides a formula for calculating this
pressure which in this case, consideration of the 12-1/2 percent manufacturing
tolerance, is not appropriate. Typical of such situations would be system
modifications or additions. '

Since the concern was expressed at Watts Bar, a review was conducted of the
WBN plant design criteria document WB-OC-40-36, "Classification of Piping,
Pumps, Valves, and Vessels," Rev. 0, February ll, 1975, and Table 3.2-4 of the
WBN FSAR. This revealed that WBN committed to the ASME BEPV Code Section III
for safety-related systems piping design as required by the NRC (Ref. 5B).
There is no evidence to support the allegation of the concern that TVA
Engineering Oesign established for WBN a piping design criterion more
stringent than the ASME code for determination of minimum required pipe wall
thickness.-

Evaluators reviewed selected piping calculations for TVA nuclear units
(Refs. 59, 60, 61, 62, and 63) and verified that appropriate code formulas
were used and that they reflect applicable piping manufacturing tolerances.

A review of BFN plant calculations performed in 1967 (Ref. 61), reveals that
although appropriate consideration was given to pipe wall manufacturing
tolerances, the formula used in some systems to calculate minimum pipe wall
thickness was less conservative than the code required. The formula used was
an apparent misapplication of a GE formula which was only to be used in
calculating piping design pressures and was so noted in GE documents
(Ref. 64), A review of the piping bill of material drawings for the core
spray system 12-inch piping (Ref. 65) indicates that originally the piping
minimum wall thickness specified was derived from use of the GE formula.
These Bill of Material Orawings were later corrected and reflect conformance
to Code requirements. Indications are that the GE formula was used only in
calculations for GE designed systems. A comparison of wall thickness derived
from use of the GE formula versus the Code (B31. 1.0) is shown in the
accompanying tabulation. In the judgment of the evaluation team, this should
have a negligible effect on the pressure boundary integrity of piping systems
as the errors introduced are, small, procurement of piping to standard
schedules usually ensures excess pipe wall thickness, and the allowable stress
values used in such calculations are well below material yield strengths.
However, piping calculations must be reviewed to ascertain code compliance of
installed piping.
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GE Formula
used b TVA

CORE SPRAY f'IPING CALCULATION
(MINIMUM MALL THICKNESS)

USAS B31. 1.0-1967
a a. 104.1I.Z(a)

PlZ+ Hl 0

+ (~v r+w)
1

4
1

= Mall thickness to be used in
determining pipe design
pressure only

PD

SE + Py

,= Minimum r;eqipired wall thickness
in inches

F
' Allowable stress factor (1.2) P = Internal design pressure, psi

gauge ( li?50 psig)

Pl = Reactor vessel design pres- Do = Outside diameter of pipe in
sure (1250 psig) .jincjhey (12.75" )

Sl = Allowable stress (14,406 psi SE = Maximum allowable stress
for SA 376 TP 304) (14,406 psi)

Cr = Structural stability factor A

(0)

Cc = Corrosion factor (0.0024")

= An additional thickness to
.account for threading,
corrosion, etc. (0.0024")

H = Upstream pump head (0) y = 0.4

Y = Temperature co'efficient (0.4)

Z = Pressure factor (l„l)
0 ~ Outside diameter (12.75")

tl = 0 494" tm = 0.537"

Conclusion: Use of the GE formula results in a calculated wall thickness, less,
(thinner) than that required by t)e appliqable code.

26160-R13 (ll/19/87)



TVA EMPLOYEE CONCERNS
SPECIAL PROGRAM

REPORT NUMBER: 26000
REVISION NUMBER: 4
Page 25 of 52

On the basis of regulatory and other appropriate system safety criteria, TVA
has systematically classified plant equipment for application of the ASME
Boiler and Pressure Vessel (BhPY) Code, Section III design rules. Code
Subsections NB and NC provide rules for the design of Code Class 1 and 2 items
(TYA Classes A and B), respectively. Under the Code-permitted optional use of
Code Cl asses, .i tems cl assi fied as Cl ass 2 (TVA Cl ass B) may be des igned and
certified under the rules of Subsection NB. Thus any Code Class 2 pipe wall
thickness determinations made under the rules of Code Subsection NB, as is
implied in the concern, are acceptable and do not represent a safety issue.

4. 10 Freezin of Condensate Lines - Element 232.9

The EC was initiated at WBN and describes a condition of freezing of the
condensate drain lines which connect to the AHU drip pans, apparently ~

resulting in clogging the AHUs with frost buildup. According to the EC, this
resulted from proximity of the AHU glycol supply lines to the condensate drain
lines.

SON and WBN incorporate the'Westinghouse ice condenser containment concept in
their design. This concept utilizes a large bed of ice chips to absorb the
energy release of a large pipe break, in a manner analogous to that used in
the BWR pressure suppression containment concept. The ice bed is located in
the annular, space between the "crane wall" (the structure surrounding the
primary coolant system components) and the steel primary containment shell.
The ice bed is at the level of the upper portion of the steam generators.

To minimize loss of ice, this annular area is separated from the warm primary
containment atmosphere by ventilation barriers. There are also wall units,
inside the containment shell and outside the crane wall, through which cold
air is forced. to maintain an ice bed temperature of 10'o 15'F during plant
operation. Air cooling occurs in 30 air handling units (AHUs) in two rows
adjacent to the containment shell and crane wall, immediately above the ice
bed. .It should: be noted that the quantity of 32 AHUs, as stated in the EC, is
incorrect. The correct quantity for WBN and for SgN is 30.

Coolant, consisting of a water/ethylene glycol '("antifreeze") solution
referred to as "glycol," is supplied at -5'F to cool the air in the AHUs. The
glycol, in turn, is -cooled in chiller units outside containment. None of this
air and glycol cooling equipment is required to .perform during or following an
accident; therefore, it is not "safety-related" (Ref. 117).

Because of the very low temperature involved and the presence of moisture in
the air cooling the ice 'bed, frost continually develops on the AHU surfaces.
To counter this frost buildup, an automatic timed defrosting system is
incorporated in each AHU. This system terminates glycol flow, and initiates
heater s on the cooling coil surface and on the drip pan which collects the
condensate from the AHU and directs the condensate ta,the drain lines.
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Examination of the. S()N drawing of the ice condenseir AHU glycol lines andi
condensate drain lines (47W4ti2-9, Rev. 8) shows that, in the AHU area„all of
the glycol lines aire above the AHUs and all of the'condensate drains are below
the AHUs. The minimum distance between glycol and drain piping is more than
6 feet. Also, both the glycol and drain piping are insulated. For SQN,
therefore, fireezing of condensate drain~ lines resulting from proximity oif tihe
cold glycol 'lines is not a cred'ible event.

Review of the event reports i,n Nuclear Power ~Ex ier'ience (Ref. 67) indicatesi
that there have been recurrent problems'with 'ice condenser AHU conden4ath
drains. Examples'of such events are as follows~

a. Sequoyahi 1„October 1980. Water in the drain line froze due to a
~ heat tracir>g tape failure. From subsequent defrost cycles, water

overflowed the drain system.

b. Sequoyah 1,, December l980. A flange gasket'n a drain line leaked.
Also a flout b'lockage was caused by freezing, rupturing the drajin

'i

pe.

c. Sequoyah 1, January 1981. A flange'oint in a drain line leaked due
to loose flange bolts., Also a di'~ai'n 1'ine rupture was caused by
freezing of the drains, resulting from a failure of power tO the
heat tracing tape.

d. Donald C. Cook 2, August 1981. A drain line ruptured apparently idue
to freezing of the drains.

e. Sequoyah.2,. July 1982., A drain 'iine ruptured due to freezirig,
caused by a heat tracing tape failure.

lt appears that all of the above failures of the AHU condensate drain lines
either were attributed to, or could have bken caused by, freezing of the
cpndensate due to heat tracing f'ailures. The possibility of such occ!Iirrknclas
is better understood when examining the detail drawings of the SON drain<!ge
piping, 47W462-9 Rev. 8 and 47W462-59 Rev. 1 (Refs. 68 and 69). These show
that each AHU drain hias an individual loop seal immediately below the flanged
drain connection to the AHU. This is neceSsary to prevent flow of hot'. air
from the primary containment to the AHU area. These individual lines
terminate in lengthy, semicircu1lar headkrsI, all ~of 'which are contained ir~> the ~

AHU area which is permanently maintained at lO'o 15'F. Even with the drain
lines insulated, loss of heat tracing for any length of time is very likely to
result in AHU condensate drainage freezing„This necessary piping and
equipment arrangement of the ic<! condenser system is the potential cause of
drain line freezing at SgN, not their proximity to glycol lines, as iddikathd

'n

the WBN EC. Therefore, while the general subject of drain line freezing
may be generiic to SqN, the WBN cause identified is not.

0
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In parallel with the investigation described above, TVA performed an
evaluation of the EC as it potentially applied to SgN (Ref. 70). The
resultant report confirms the information above. The report adds information
on the current status of the physical condition of the condensate drain line
insulation at SAN. It states that portions of the insulation are "either
missing or severely degraded." This is contained in a listing of icing
problems experienced at SON around and beneath the AHUs. The report
recommends that "this insulation should be replaced with a new insulation
compatible with subfreezing temperatures."

An area of conflicting information was encountered in this evaluation. This
area was also discussed in the TVA report described in the previous
paragraph. The SAN FSAR, and the WBN FSAR as well, in paragraphs 6.5. 5.2 and
6.7.6.2, respectively, describe the AHU defrosting system. Both references
state that the defrosting system includes heaters for the AHU coils and drip
pans, but also lists "a condensate drain heater," all of which are controlled
by the defrost timer. The condensate drain heater could be interpreted to
include all, or a portion of, the condensate drain piping. This was assumed
in the TVA,report (Ref. 70). However, review of SgN drawing 47W462-59 shows
that the condensate drain lines are heat traced from the point of connection
to the AHU. As indicated earlier, the drain lines contain a loop seal
immediately below this flange. This loop seal cannot be allowed to remain
unheated for more than a few minutes. Power and control for the heat tracing
are independent of the AHU defrost cycle controls. .It is unclear what was
meant by the term "condensate d~ain heater"'n the FSARs, and there is no
mention of the drainage piping heat tracing. It appears that the FSARs should
be revised to clarify these points.

At WBN the location of the problem area identified in the concern is at the
top of a circular stairway which provides access to the compartment in which
the ice condenser AHUs are located. The stairway is located at approximately
the 300'zimuth. The elevation of the top of the staircase is approximately
806 ft. The glycol supply and return lines, as well as the AHU,condensate
drain headers, penetrate the "end walls" of the AHU compartment above this
elevation. One of the end walls is immediately adjacent to the top of the
access staircase.

Outside this end wall the glycol piping and condensate drain piping are in
close proximity. Portions of the drain piping, 1-1/2-inch pipe size, run
vertically, imnediately outside 'the end wall. Portions of the glycol piping,
4-inch pipe size, also run vertically, immediately outside, and in line with
the drain piping. The drain lines inside the AHU compartment are heat traced,
but the heat tracing terminates at the outer edge of the end wall. The glycol
piping is covered with "anti-sweat" insulation both. inside and outside of the
end'all. The piping arrangement is shown in TVA drawings 47W462-8 and -9
(Refs. 71 and 72) and insulation details are shown in TVA drawings 47W462-408,
-409, and -411 (Refs. 73, 74, and 75).
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WBN Mechanical Maintenance investigated the problem stated in the concern,, and
a brief r'eport was issued by WBN Power and Engineering (Ref. 76). The
following is the text of the report in its entirety."

"This concern was identified in Oecember 1984. Originally, the glycol and
drain lines were installed close together (actual'iy touching in some
locations) and were insulated together,'he installation appears,to, have,
been made- within construction tolerances.

The glycol line has been reinsulated ih a''ttem'pt to correct the
problem. When icing occurs (about t,hree times in the last year),
Mechanical Maintenaiice (MM),has used heat td melt the frozen portioni of
the drain line..

This problem has been added to the MM AI for'r'acking and is the
responsibility of Mechanical Maintenance Group B. Concurrent with
tracking of the problem, we are continuing to investigate, troubleshoot
and deve'lop alternatives to include;heat tracing,, rerouting of drain,
line, and reinsu1lation. The possib'ility exists that, after unit 1 goes
into operation, the ambient heat load will be sufficient to prevent,
freez ing,."

Subsequent to issuing the report described above„ TVA took action to reduce,
the probability of condensate drain line freezing. The drain line in thei
problem area was moved away from the glycol; line, as far as practical, vvithin
construction tolerances. This action was covered by ai maintenance request
(Ref. 77). Also, the insulation was removed from the drain line. Since these
actions were taken, the drain line has not frozen, as confirmed in- a phone
conversation {Ref. 78).

The problem noted in the concern was valid at WBN. At SON, the problems which
occurred resulted from causes other than noted in the EC and do not involve
safety-related components. Any corrective active action thus taken at SgN
will be for the .purposes of ensuring more efficient plant, operation or
eliminating maintenance problems.

4. 11 Orilled Holes in Branch Header - Element 232..1O

The CI felt that the technique of- welding attachment fittings to header piping
prior to cutting the hole in the header i)iping was question<~ble.

Evaluation team membe>rs surveyed the area noted in the concern and found three
branch connections off the 4-inch fire protection system header, two 2-inch
and one 1-inch. The branch connections themselves were '"threado'lets" as
specified in the installation drawings (Refs. 79 and 80). Interviev<s neith
plant personnel (Ref. 81) present during construction indicate that these
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branch fittings were welded to the main header piping after first cutting the
requisite size hole. This is a different fabrication detail than that
presented in the employee concern. Nonetheless, the procedure described in
the concern is a well established fabrication technique and utilized in
attaching half couplings and the various forged reinforced "weldolet" type
fittings. TVA piping bill of material drawings specified "Bonney Forge and
Tool Works threadolets or equal." This supplier notes in its product
information bulletins )Ref. 82), under installation, procedures:

"Cut Hole - The hole in the run pipe on reducing sizes can be cut out
either before or after the fitting is welded on. The hole can be cut
with a torch, a drill or a hole saw. Welding the fitting to the run pipe
prior to cutting the hole helps prevent distortion of the run and can be
done generally on outlet sizes over two inches.

Layout - The template is the inside of the fitting."
Because of the statement that this technique is generally employed on outlet
sizes over 2 inches, Bonney Forge was asked if cutting after welding was
improper for piping 2 inches and under (Ref. 83). They stated that the only
reason for the over-2-inch caveat was that, because of the small sizes, it is
more difficult to scribe the template hole and there is a greater chance of
damaging the internal threads. There is no concern in this regard pertaining
to encroaching on the pipe, pressure boundary integrity. Bonney Forge's
experience (Ref. 83) is that, in general, piping fabricators usually cut the
hole in the header piping before effecting the attachment weld of
2-inch-and-'under branch piping.

The portion of the fire protection system piping under question is classified
as TVA nonnuclear Safety Class G, for which the required piping design code is
ANSI 831. 1, "Code for Power Piping" (Ref. 84). This code provides rules for
welding and calculational requirements governing the design of branch
connections that use weld outlet fittings, such as forged couplings, adapters,
and nozzles. However, the code is silent on the sequencing of hoLe
preparation in header piping.

The concern is invalid because the procedure noted is a well established and
acceptable piping fabrication technique.

4. 12 ERCW Chiller Pi in - Element 232. 11

4. 12. 1 Chiller Pi,ping Cross-Connections

This concern documents the fact that the CI had proposed a design change to
provide crossover ERCW ties between redundant trains of various chiller units
and the change was not implemented.
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In an interview; the CI further amplified on his concerns, in regard to BLN

control room chilllers (system VK):

"The A-tt"ain chiller utilizes A-train ERCW'water and the 8-train chiller
only utilizes 8-train ERCW water. There is no crossover to get A-Train
ERCW to 8-train chiller or vice versa which eliminates the ability to
provide backup for control room cooling. For example, the possibi'ligy
.exists that the A-train chiller could be out of'-service for repairs

and'-train

ERCW water be lost, then there'would'e no quick way of getting
water to 8-train chiller. A similarl situation,has occurred but, the
cooling problems have always been ha'ndled by tempo ary units,, but,these,
units will be removed before. the plaint gods linto,Ope'ration. [CI]
previously suggested a crossover piping tie-in between A-train and
.8-train ERCW systems with a locked Calle to 'seal the'ystems. Mhen he
proposed this solution to mechanical, engineering,,he, was told the

'code'reventedlutilizing a valve but the piping could be installed. with a

spool piece left out of the line. An engineer t blank] in the Mechanical
Engineering Unit was going to consult with design engineering about the
changes. [CI] is not aware of any changes having been made. This
problem also applies to the VE and VF dhillers."

The Control Building environmental control system (VK) is an essential„
nuclear safety-related system. The system provides heating, ventilation, and
cooling of all areas, including the control room,„ within the Control
Building. Two 100 percent capacity water chiller installations ai e provided.
Each receives ERCW cooling water and electrical power from separate "trains",
(A or 8) in the classic manner as is required by 10 CFR 50, Appendix A,
General Oesign Criterion 44, Cooling Water. This criterion stipulates a

design necessary to meet the single failure criterion (Refs. S7 and 88).
Inasmuch as these chillers serve both normal and emergency functions,
cross-connections, such as suggested by the CI, would seem desirable to
enhance plant re'liability. However„ to ensure that the system design
continues to meet the single failur<~ criterion, features in addition to
cross-over piping are required. As a minimum, the cross-connection would,
require two, redundant power-o'perated valves, each receiving power. from a

separate class lE power supply. Each of these valves and their associated
control and electrical power runs would have to be separated sufficiently to
meet the additional nuclear safety criter'ion to p'revent common mode failure.
As a- general rule, because of the added complexities involved in providing
cross-connections, such provisions are di,scouraged as not being in the,
interest of safety if other means can be provided to ensure system reliability.

The chillers of the VK system (which services components common to both units
1 and 2) are piped to tiie two redu'ndant trains'of'he uni't 1 ERCW system.

'achtrain of the ERCW system is provided with,'tw'o ERCM pumps of approximately
'0

percent capac.ity. Although the VK chillers ar'e not directly connected to

0
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the unit 2 ERCW system, the corresponding train headers of the two units are
cross-connected and normally run in this manner. Thus, as designed and
intended to operate, three of the four pumps, in either train A or B for the
two units, are required to operate, leaving one pump in each train as an
installed spare.

Considering the example presented by the CI, as quoted above, if the A train
VK chiller has been taken out of service, how could cooling water flowing to
the B chiller "be lost"7 Essentially integral to each chiller in the ERCW

upstream piping is a pilot-operated control valve and a butterfly valve
permanently throttled to a preset position determined during initial system
balancing tests. Either of these valves could go closed for some reason;
however, inasmuch as they'e considered integral to the chiller due to
function, any train cross-connections provided would have to be upstream of
these two valves and would serve no useful purpose given the .example noted.
Upstream of these two valves, and also upstream of a suggested
cross-connection, is a manually operated,. normally open, butterfly valve.
Failure of this valve in the fully closed position is deemed highly unlikely.
Upstream of all components served in the 36'-inch supply headers is a
motor-operated butterfly isolated valve. This valve could be inadvertently
closed. However, it could be almost immediately reopened either by its motor
operator or by the manual handwheel. The possibility exists that the disc
could separate from the valve stem, resulting in the disc orienting itself to
the stream flow. One could also postulate that the valve could be jammed
closed so that it could not be opened. In this case, however, loss of the
whole train would necessitate immediate plant shutdown, and individual chiller
cross-connections would be of little value.

Loss of one or more ERCW pumps can also be postulated. Should one pump be
lost, three would remain; thus design flow is immediately assured. Should
both pumps in one urit be lost because of an electrical fault, the two pumps
in the other unit would remain, which would provide almost sufficient cooling
capacity. However, as noted in the case of a header isolation valve failure,
such a condition would require immediate plant shutdown. Here again,
individual chiller isolation valves would serve no useful purpose.

The Auxiliary Building conmon zone water chillers system (VF) and the
Auxiliary Building water chillers system (VE)'re configured similarly.

Although the addition of cross-connections in some systems is a valid
engineering solution, in the opinion of the evaluation team, little
reliability enhancements could be achieved at BLN considering the unit
cross-connections incorporated in the original design.
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4.12.2 Chiller Pilot Valve Strainer

This concern relates to the fact that the C~I had~proposed adding a strainer in
the ERCW system which had not been implemented.

The CI in his interview goes on to further state:

"The ERCW 1;ine (for VE and VK chiller s) is full of'ust, dirt, etc.
An'rifice comes off the ERCW line 'to a 1/2-inch copper -line which
leads to a Freon-operated metrics pilot valve. The trash in the
ERCW line c'logs up the orifice which keeps the va'lve open and
affects the operation of the chililers. i [CI] proposed a strainer be
put'n the line to keeip the orifice from clogging up. The p~oblem
was presented to design by Bel'lefonte engineer,[blank ]. The i

design engineers indicated that hangers would have to be added to
the system for the strainer. [CI]) believed the strainer could be
mounted f'rom the pipe at minimal- expense. The problem will continue
to exist without a strainer and the ,'operation of the chillert we'll
continue to be affected."

Such a problem was noted in NCR 2086 on November 17., -1982 (Ref. 85), which
stated:

"The 6-inch fr'eon activated raw cooling water flow control valves .

.,failed to operate under activation„ Investigation revealed

. . the buildup of rust and scale on the valve's pilot seat
contact surfaces, inhibiting the movement of the valve

stem.l'CR-2086

further states:

"In addition large deposits of loose flaking rust were found on
internal surfaces of the valves. 'lt is si~ispected that loose rust
particles broke-free 'of the va'Ive wall and became trapped iri the
valve pilot seat. The excessive amo~unts of rust discovered suggests
that this type of failure will be recurrent."

Initial corrective action suggested was noted as follows:

"In order to prevent recurrence oF rust deposits in the control
valves, the control va'ives will be d~rained and 'flushed with fresh ~

water imed',lately afte'r each system test until the system is~ fu~lly
operational., This procedure will be followed for all valves in the
ERCW system and-wi111 be employed anytime the system is shut down."
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In a subsequent revision to NCR 2086, the disposition was revised to:

o Add in-line strainer and isolation valve to the water-chiller
condenser water control valve trim piping.

o Replace diaphragm plate with a noncor rosive plate.

o Add a rust-preventive coating to the upper internal valve area to
prevent plugging of the control valve pressure sensing ports.

Inasmuch as it was noted that the corrosion products were the result of
corrosion of valve internals, an additional strainer in the control valve trim
piping would be of no practical value. The disposition was again revised on
June 6, 1984 to:

"1. Add rust preventive coating to the valve diaphragm plate.

2. Add rust preventive coating to the upper internal valve area to
prevent plugging of the control valve pressure sensing ports."

In discussions with plant maintenance personnel (Ref. 86), the evaluator
confirmed that the corrective actions noted above have solved the problem
noted in the concern. Yearly valve overhaul is also necessary to clean the
valve internals of buildup of microbiologically induced corrosion (MIC)
products.

The evaluators agree with the plant's assessment that the addition of
strainers in the pilot valve piping would not solve the pilot valve failure
problem which resulted from corrosion of the valve internals.

4. 12.3 Electrical.Contactors

This concern refers to contactor problems with the Control Building and/or
Auxiliary Building chiller compressors VE, VF, andvK. No specifics as to the
nature of the problems were given, other than a comment by the CI that

. there was an electricai contactor problem on VE, VF, and VK chillers
that needs to be reviewed. The system ss advanced technically, bot it is
unrel iable."

A search of RIMS files for 1980 through 82, 1983 through 85, and 1986 to the
present, and informal discussions with TVA personnel, disclosed the following
items as possible objects of the concern:

o Tr ane, manufacturer of the Auxiliary Building common area chiller
compressors, designated VF, expressed concern over the use of
circuit breakers as motor controllers for their large (1350 hp,
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6.9 kV) compressor motors (Ref., 89)., Trane recommended
motor'tarters(sometimes called "contaCtors") f'r the purpose. One of

the arguments brought up by Trane against the arrangement was the
potential loss of control circuit fuses, resultin'g in loss of motor
control and protection.

o TVA ma'intained that the control, and prqteqtiqn provided by the
existing Ibreakers and their associated relaying were satisfaotory

'nddeclinedI procurement Of the starters recommended by the Vendorl
(Ref. g0).

o Before Trane's communication, dIur'ing a test, an inoperative fuse
disabled the trip circuit of a Control Building class 1E chiller
compressor motor. Attempts to,shut down the, unit failed, and the
motor burned out (Ref. 91). The event was considered significant
and was reported to the NRC.

o In evaluating the event, TVA concluded that the cause of failure was
human error. The subject fuses were erroneously installed in the
inactive maiintenance holders in the switchgear furnished by
Westinghouse. These holders are side by side with the. active fuse
holders, where the fuses should have been installed to be
operative. This arrangement was viewed as a key f'actor leading to
the event. Administrative procedures t,o double-check the fuse
positions following.maintenance wereI COnsidered, as well as rework
that would have physically bilocked the spare holders againstithe
insertion of fuses. This adopted resolution was to paint the active
fuse holdlers, so that the absence of fuses from the operational
position is readily visible, thus'a'king recurrence of the error
unl ikely.

On the basis of the fpregoing„ the evaluation team made the following
assessment:

o In general, the use of breakers for the larger motors (above the 100
to 150 hp range) is an establi hed practice in power station
,distribution system design. Frequent start-stop operations, for
which starters have a distinct advantage!over breakers, are uncommon
in power station applicatioris.

o Occasionally, chi.lier packages are procured wit.h starters for the
main motors,. Redluced voltage ~(e.g., wye/delta) starting may be
necessitated when system capability is exceeded by the power
required for direct starting of reliitively larger compressor
motor s. Also, designers may elect to leave the somewhat involved
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controls in the vendor's area of responsibility. None of this means
that starters for the main compressor motor s are necessary under all
circumstances.

o Starters of larger sizes tend to .be expensive, bulky, and require
local mounting (i.e., outside the electrical'istribution
equipment). Their reliability may also be of concern.

o Control power for tripping is inherently required for al.l power
circuit breakers.. The chiller compressors are not unique in this
respect. The corrective action for the incident above does not
prevent fuse burnouts. A failed fuse or any other failed element
associated with a class lE chiller is considered a single failure
and should be covered by redundance and periodic testing. Review of
this area has been considered to be outside the scope of the
response to this concern.

Electrical chiller package contactor problems cannot therefore be
substantiated as a valid concern at BLN.

4. 13 Butterfl Valve Seats - Element 232. 12

This concern relates to the assert.ion that the condenser circulating butterfly
valve seats tend to dry and crack.

Review of plant files turned up one rejected work request (Ref. 92) to repair
a leaking unit 1 main condenser 'A'aterbox discharge valve. No

investigation work appears to have been conducted, thus the cause of this
problem remains unknown. No other documentation related to butterfly valve
seat problems in the condenser circulating water system (KH) could be
located. This search did reveal however, five nonconforming condition reports
(Refs. 93, 94, 95, 96, and 97), which report on butterfly valve seat problems
for valves installed in the ERCM system (KE). Problems described were:

a. Seats cut and portions missing

b. Approximately 1 inch of the two valves seats was cut

c. Approximately 6 inches of the valve seat was pulled from the valve
body

d. Seats had been rolled back and pulled from their seats [sic]

e. A 10-inch section of the seat groove was corroded which formed a
1/4-inch deep trench in the seat groove

f. Approximately 1/2 of the valve seat was pul.led loose from the valve
body tg
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Causes of the individual problems noted above were given as:.

a. [Seat cut] apparently caused by the seats being crimped during
closing of the valve 1discs

b. [Seat pulling loose from valve body] apparentlly causedi by fail~ure of
the epoxy to 'bond the seat to the valve body

c. Glue used to put, the seats in . . ~ has a l,imited shelf life

d. Cause of'he damage was not apparent

e. Damage to the seat groove was apparent'ly, caused by corrosion i'
~ conjunction with flow erosion

In its final 10 CFR 50.55e report to the NRC (Ref. 98), TVA reported:

a. Valve seats deteriorated during storage or wer e damaged due toi
improper storage or damaged during system flushing

b. [Vendor] informed 'iNA that the subject seats have a finite shelf
life that is bounded by storage conditions

On the basis of its investigation, the valve vendor concluded (Ref. 118):

"To date, the seat failures that have occurred have been attributed, 'to
damage (Cuts) by foreign objects or misuse/mishandling during site
storage or installations Since th1e majority of the . . . valves at
Bellefonte Nuclear Plant are insta'lied, and since we have had no similar
problems at other Nuclear facilities,, we can assume that the crucial
period is over."

In a discussion wiith plant/s ite personnel on the subject (Ref. 99), it was
noted that components with rubber seats and liinings (valves, tanks, etc.)
currently in dry 1layup show signs of deter'ioration and cracking.

Acknowledging project schedule extension, 'TVA reports'Ref,. 100): " It its
expected that the shelf life of the above valve'se'ats will be exceeded at BLNP

fuel load. It was determined t'hat it is uneoonomicali to implement a
shelf-life extension program at this time." Present 'plans'(Ref. 99) are to
test and repair deteriorated components prior to startup.

The evaluation team thus concluded that the materials selected for use in
cooling water system butterfly valve seats're appropriates

4.14 ~Sstem Colon Codsng - 2'lement, 232.14

Because the same colors were used to identify a. number of different syst~ems,
the CI felt that this could cause adverse operational prob'lems.
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The specifics of this particular employee concern posed some difficulty in the
evaluation process. Examples of this difficulty are as follows:

o No "piping color code and lettering board" could be identified at
WBN.

o No WBN color coding system could be identified which used the same
color for. plant items to which the numbers 6, 8, and 9 apply.

The evaluator determined that the numbers "6, 8 and 9" as applied to "piping"
could only refer to TVA's system identification numbers. The systems numbers
for WBN are found in a TVA electrical design. standard (Ref. 112). The systems
apparently referred to in the concern are as follows:

o 6 - Heater Orains and Vents System
o 8 - Miscellaneous Turbine Connections
o 9 - Miscellaneous Turbine Vents System

There are several color coding systems which apply to various portions of TVA
power plants. The only systems which apply to piping are those which apply
either to identification of systems containing hazardous materials or
identification of specific process or mechanical systems. The TVA hazard
control standards (Refs. 23 and 113) contain no numbering system. It is,
therefore, highly unlikely that this aspect of color coding was the subject of
the employee concern. Furthermore, no potential "problem" could be identified
relative to the application of the TVA hazardous material identification
system.

TVA's system color coding is also found in the standard referred to above.
This color coding is used to identify 'systems for plant operations, such as
for control board switch nameplates. Since there are 70 mechanical system
designations at WBN, several similar systems,, up to a maximum of six,-use the
same color. Turbine-generator auxiliaries, such as systems numbers 8 and 9,
miscellaneous turbine connections, and miscellaneous turbine vents, use the
color gold. System number 6, feedwater heater drains and vents, along with
five similar systems, uses the color medium blue. In only four cases is a
color uniquely assigned to a system.

The evaluation team determined that the issue raised in the employee concern
was the use of the same color code for several different systems or
subsystems, which might cause confusion to plant operators. The TVA grouping
of systems/subsystems by color code was reviewed. In all cases, the evaluator
was able to assign a brief title common to the systems included in the color
code grouping. Examples are as follows:

o Color code: orange
Systems included: main and reheat steam, auxiliary steam,
extraction steam, safety and relief valves
Common title: high and intermediate pressure steam systems

2616D-R13 (ll/19/87)
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o Color code: light blue
Systems included: raw cooling water, service water, condenser
circulating water, high pressure f'iree prot,ec1>ion
Common title: non-safety-related r aw water systems

As indicated above, the systems listed in the employee concern, although
somewhat related, were actually from two different color code groups. These
particular color code groups were sdmewhat more diverse than the groups
tabulated above. The groups were as follows:

o Color code: medium blue
Systems included: condensate, demineralized water, makeup
demineralizers,, heater drains and vents, water treatment, moisture
separator drains

o Color code: gold
Systems included: turbogenerator and auxiliary cont'rois,
miscellaneous turbine vents and connections, central lube oil,
central hydrogen cooling, miscellaneous generator controls
Common title: systems designed by main turbine-generator supplier

The color coding system used at WBN is a'iso used at, SgN and BL'N. An earlier
plant, BFN, used a'ore complex system, allowing more differentiation of i

systems by use of additional colors and shades, and color combinationsibyi the
addition of bands to switch nameplates. It'is the evaluator's opinion that
the simpler system used on the later plants is .preferable and that the system
color coding selections were reasonable and appropriate.,

4.15 Excessive Pipe Movement - Element 232.19

This concern notes.the CI's obs'ervation tha~t piping "...move[d] drastically
during testing" at one specified locatioh.

'he

portal on elevation 708 is an area occupied by operations and security
personnel. High temperature and high pressure piping,(main steam, feedwater)
runs directly above this regularly occupied area„Under certain modes of
operation (prestart deaeration, long cyc'le feedwater recirculation), a
10-inch-diameter steam generator blowdown line to the condenser has
experienced flashing flow conditions in a regulator valve located close to
portal 708. This non-safety-related lint h'as,'a history of'evere vibration
and displacement problems caused by these thermodynamic conditions.

The evaluation team witnessed system operation with one hotwell pump running
under cold conditions.(Ref. 101). 'The piping was observed to be vibrating
(moving) horizontally approximately 1/2 inch.

Inspection of piping in the area also noted that a vertical drop of
approximately 2 feet would'ccur on'ly with a .broken pipe support. Nuclear
plant test deficiency report PT-174 (Ref. 102) noted the failure of the

0
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original designed restraints that were provided to reduce vibration, but
neither the exact dimensions of this movement nor the encroachment on
allowable stress levels could be established.

Corrective actions have been implemented via workplan 4711 (Ref. 103) and
recent changes to operating and technical instructions TI-56.3, as suggested
in a memorandum reporting on this problem (Refs. 104 and 105) and SOI-2 and
3.3 (Ref. 106) to mitigate deleterious operating conditions.

In a separate review of a similar issue regarding steam line failures
(Ref. 107), it is stated:

"TVA developed the 'power block'ecurity concept in 1982 to reduce
the NRC-required security area, and make the security operation more
efficient. These secured areas are collectively known as the 'power
block.

'fterstudy, the decision was made to locate a personnel access
portal between columns M and K and T-1 and T-2 on elevation 708.
of the turbine building.,This is a search and security check-point
similar to an airport security station which regulates access to the
power block areas.

This portal location is directly beneath four 36 inch diameter main
steam lines that. carry steam from the steam generators to the main
turbine.

. The hot steam released by [the postulated 'worst case'team
line rupture3 accident would severely burn or kill anyone in the
area of rupture, and would be of sufficient force to damage the
portal."

This report also noted that a formal assessment of the hazards (catastrophic
major steam line rupture) of the access portal location was conducted and it
was determined that for ". . . those employees spending 8 hours in the portal
or nearby the probability of death occurring from a pipe rupture is
7.34 x 10"8 or one in 13, 623, 978." Thus, it was,concluded that "the access
po~tal location represents an acceptable level of risk."

Although satisfactory resolutions have been achieved in those cases of
vibration where component failures have occurred, inadequate attention has
been given to the personnel risk involved with location of a personnel station
in .the area. TVA has agreed to conduct a risk assessment on the 10-inch steam
generator blowdown line similar to that discussed above. Appropriate
corrective action will be taken if it is deemed that there is an unacceptable
risk. Pipeline rerouting, .or relocation of the personnel station may be
appropriate. This report has not yet been issued.
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The concern is valid inasmuch as piping within the region of concern has
experienced severe vibrat,ion in operation.

4. 16 Oefective Rockwell Valves - Element 232.20

This concern documents an NRC finding folilowing review of the QTC files, that,a,
procurement audit had mentioned "defectivte Rlockwelll valves."

In an internal TVA communication (Ref. 108), a procurement department
spokesman states::

"The only problem that we are aware of that might lead somebody to
believe that Rockwell supplied defect:ive valves to TVA was the
incident in which valves were hydro tested aS t'sic] ASME III class I
pressures in li,eu of ASME class, 2,ancI/or class 3 pressures."

The incident referred to above was noted in an Office of guality Assurance
(Audit) deviat,ion report (Ref. 109) which suomari~'ze4:

"Rockwell suppilied to TVA in 1981,approximately 1600 valves for
Sequoyah, Watts Bar, and l<artsyillle/Phipps Bend under Contraclt Nosg:

78KA2-824413; 78KA3-824497-2„ 7'9K82-824770-3, and 77K53;82()721-3,

Rockwell subsequently reported to TVA (after shipryent) that Rockwell
had performed the hydrostatic shell test 25 Ib/tn~ 1Owe~ than
required [2150 psig versus 2175 psigj."

All four contracts noted above included the supply of ASME III„Class 2 and.3,
2-inch and smaller 600-pound class, carbc'in Ste'el,'elded end valves. Carbon
steel, welded end 600-pound rated valves are suitable for a maximum system
design pressure rating of approximately 1,480 psig at a design temperature o$
100'F, or at somewhat lower pressures at elevated temperatures (1,350 psig at
200'F). Shop shell hydrostatic test pressure is specified by the code as 1.5
times the 100"F pressure rating, rounded up to'he next 25 pounds. Thus For
the case noted a'bove, the hydrostatic test pressure would be 2.„220 psig
rounded up to 2,225 psig,. Pertinent contraCt,'information is given in the
following tabulation.
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System Design
Code Press., Temp.

P.O. Oate Contract iio. Plaot ASME III ~S stem ~si 'P

05/13/77 77K53-820721-3 HTN/ 1974 edition, Various Various (d)
PBN (a) Summer 1976

Addenda

07/18/78 78KA2-824413 SgN 1977 edition, ERCW (b)
Summer 1977
Addenda

160 130

09/26/78 78KA3-824497-2 WBN

10/25/78 79082-824770-3 WBN

ditto
di tto

ERCW 160

ERCW/ 275
HPFP (c)

130

130

(a) General Electric boiling water reactor NSS

(b) ERCW - essential raw cooling water
(c) HPFP - High Pressure Fire Protection
(d) 1420 psig (max) at 150'F

In dispositioning the above-mentioned deviation report, TVA engineers noted
that in the years preceding these contracts, the ASME Code requirements for
valve hydrostatic testing were in a state of flux. In a request to the ASME
Code Committee seeking testing requirement clarification (Ref. 110), the code
history was reconstructed as follows:

"l. In the 1971 Edition, when valves were first introduced into Section
III as components, Class 1 valves 4-inch and under could be designed
and hydrostatically tested to the flanged end requirements (2175
psi). A fsic] Class 2 and 3 valves were designed to ANSI
B16. 5-1968. Hydrostatic test pressure was specified at 2175 psi.
The Summer 1973 Addenda changed the hydro test pressures to 2250 psi
and weld end flanges (from MSS SP-66) and to 2150 psi for flanged
end valves for Class 1 applications.

2. In the 1974 Code, Class 1 and Class 3 valves required a 2250 psi
shell hydrostatic test, and Class 2 valves could be hydroed to
either the requirements of ANSI B16.5-1968 (2175 psi) or MSS SP-66
(2250 psi). Class 1 valves 4 inches NPS and smaller could be
designed and hydroed to the flanged end valve requirements (2150
psi).

3. The Winter 1974 Addenda to NC fClass 2] changed its requirement to
2250 psi by adding Table,NC-3512(c)-2. Now. all classes were the
same at 2250 with the 4-inch exemption still available for Class 1

valves.
II
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4. The Winter 1976 Addenda to NC changed NC-3512 to reference ANSI
B16. 5-1 968, which ca,l led out 21 75 psi as the hydrostatic test for
600-lb valves, but the revisio6 did hoti delete, Table NC-3512('c)

'2,'hichstill read 2250 psi for carbon steel. 'here was no
par'al'lel'hange

to NO-3512 [Class 3], but this change transpired (probably
editorially) with the printing of the 1977 editio~ of Subsection ND.

5. The Winter 1977 Addenda deleted a'il 'the rating tables and th6
hydrostatic test pressure tables in NC and NO and referenced ANSI
B16„34-1977, which -specified 1.5 times th6 100'F rating pressure
which is 1430 psi, or 2220 psi) rounded up to 2225 for welding end
carbon valves.

6. In the Winter '1977 Addenda, the 4~inch 'exemption was deleted. when
NB-351,3 [Class 1] was r ewritteh, And'he hydro requirements in
NB-351.3 did not provide the exemptioh previously permitted fdr fouH
inches and under Class 1 valve's.

Therefore, on the V/A contract date, all Class 600 valves:had to receive
a shell hydrostatic test of 2250 psi, andi Cliass 1, valves 4 inches NPS and
under could be hydroed at, 2150 psi. Rbckwell Intiernational chose to
manufacture and hydro the valvies to Class 1 for the NPS 4 and under size,
as permitted by NA/I'tCA-2134., IHowevdr, the vialwesi were stamped on the
nameplates as Class 2 or Class 3 when so ordered, and Class 1 stress
reports were not submitted with them. The NPY-1 Qata Report forms
reflect the 2150 ps i hydrostatic test pressure„although still showing
Class 2 or,'3 within the form. They iwere signed by an Authorized Nuclear '~

Inspector."

In responding to TVA's c'larification request, thd ASMEi Codes and Standard<
Comnittee responded (R,ef,. 111):

"Our understanding of the questions iiniyour iinquiry and our replies are
as follows:

guestion 1: For Class 600 valves manufactured in accordance, with th0
1971 Edition with Sunder 1973 Addenda up to and including the 1977
Edition with Winter 1977 Addenda, is it, the intent of the Code that shell
hydrostatic test pressure, tables for Class 1'langed end Class 600 valves

'e

acceptable for all typies of valves NPS 4 and less in lieu of the
'pecifiedhydrostatic test pressure for wielded end valves t

Reply 1: Yves.

guestion 2: Are any changes required to the doc'umentation and naniepIlates
supplied with the valves described in lfuestion 12

Reply 2: No."

0
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Note that the reference to Class 1 flanged end valve hydrostatic test pressure
(guestion 1) calls for 2150 psig.

Although this concern was technically valid at one time, the governing
industry standards body agreed that the valves in question were acceptable for
use in TVA nuclear power applications.

4. 17 Summar of Subcate or Findin s

The classified findings are suomarized in Table 1. Class A and 8 findings
indicate that there is no problem and therefore corrective action is not
required. Class C, 0, and E findings require corrective actions. The
corrective action class, defined in the Glossary Supplement, is identified in
the table by the numeral combined with the finding class. For example, the
designation 06 in Table 1 indicates that the evaluated issue was found to be
valid (finding Class 0) and that a corrective action involving some type of
evaluation is required (corrective action Class 6). I

The summary of findings by classification is given in Table 2. Of the 42
findings identified by a classification in Table 2, 35 require no corrective
action. Of the remaining, three issues had corrective action initiated before
the ECTG evaluation, one had new corrective action identified, and three were
peripheral issues uncovered during the ECTG evaluation. This table shows that
at Watts Bar, where most of the issues were originated, three of the original
18 issues were found to be valid and require corrective action. Of those
three, two had corrective action begun before the ECTG evaluation.

Of the seven negative findings noted: one identified a supplier quality
problem which was resolved through correspondence concerning code
interpretation (232.20); one involved nonconforming drainage piping
(nonpressure boundary) attachments (232.2); two involved air handling unit
drainage piping ice plugging, operational problems which one would expect to
normally encounter and solve during coomissioning (232.9). The remaining
three require further investigation (as initial corrective action) to assess
significance and to determine whether further corrective actions, such as
design modifications are necessary. Of these latter three, one involves a
perceived fear of pipe rupture in an area next to a personnel security
station,,which had been located. in the vicinity of high energy piping as the
result of a backfitting decision following initial plant design. The other
two are potentially significant (232.3 and 232.8) inasmuch as the pressure
boundary integrity of safety-related systems could be compromised. In the
judqment of the evaluation team, two of these seven findings could have been
avoided by more. careful attention to design standards (232.8) and careful
observance of design installation details (232.2). Early attention to NRC

regulatory guides and adherence to Oivision of Engineering directives could
have precluded the finding at Browns Ferry (232.3').

26160-R13 (11/19/87)
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5. CORRECTIVE ACTIONS

Table 2 identifies seven find'ings where rorrective action is required or has
previously occurred. The corrective actions,:along with their
finding/corrective action classifications, are st>mmarized in Table 3.
Additional co)rrective action information is provided in Attachment B. The

plant or plants to which a corrective action is applicable can be dete)rminedl
by reading thie Corrective Act'ion Tracking Oocument (CATO) column where the
applicable plant..|s.identified by CATO n(smber, or i,n parentheses if no CATO

exists.

From the Finding/Corrective Action Classification column of Table 1, it can be
seen that of the seven corrective actions identified, two require hardware
changes, one requires documentation in the form of an AS11E Code

interpretation, and four require further analysis to assess problem validity
and to make modifications if and as necessary. Finally, with respect to
corrective actions,, Table 1 shows that of the 16 elements in this subcategory,
10 require no corrIxtive action.

In all cases,„,th)e.:eva'luation tea)m found the corrective action plans to be
acceptable" to. resolve the findings.

6. CAUSES

Table 3 identifies.;:thee cause for eaich problem requiring corrective action. In
most cases', the:experience of the evailuation team was used to establish the
cause. However,,',:.when direct evidence linked a cause to a p~oblem requiring
corrective acti'on such evidence was taken into account.

For the seventcorrective action descriptions listed in Table 3, six causes
have been che:ked. They. are shown in thie table and totalled at the bottom.
Rationale for;, selection of each of the causes follows:

Element 232.2 - There was a lack of design (ietail inasmuch as the
rerqu re2 ma<terial for ca<chain drain pipe at<i:achment: was not, identified
on installa(tion drawings (WBN).

Element 232!;3» IBecause of the lack'f dOcumentation, compliance I~ith the
~requ <emeMn:s of Ilegulatory Guide 1.,B6 canna<i: be established (BFN).

Element 232.8 - )Certain piping calculations were identified which, used,a,
~ormu a less conservat:ive than that required by the applicable code (BFN).

Element 232.9 - Because of incomplete 'design bases, inadequate'ly
Tnnsu ateWlra'!nape piping was routed through areas of subfreezing
temperatur es (SQN).

26160 R13 (1 1 /19/87)
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Element 232.9 - Because of incomplete design bases, condensate drain
I

Element 232.19 - The bases or judgments made in locating a personnel
security station in the vicinity of high energy piping were not
documented (WBN). ~

Element 232.20 - The valve manufacturer erred in the shop hydrostatic
testing pressure set pressure selection (WBN).

As Table 3 shows, only the two findings noted in Element 232.9 were
attributable to the same cause. In these two cases the cause was listed as
"inadequate design bases," which apparently resulted from the application of a
new technology; i.e., the ice condenser containment.

7. COLLECTIVE SI GNIF ICANCE

Of the 42 issues expressed and evaluated in this subcategory, one issue
required corrective action as a direct result of the employee concerns. Three
issues had corrective actions in progress at the time of the evaluation, and
three peripheral issues requiring corrective action were identified during the
ECTG evaluation.

Because of the relatively low number of negative findings in this subcategory
and the random nature of the causes, it can be concluded that the piping and
valve design, limited to the issues evaluated in this report for the four
nuclear plants reviewed, does not represent a significant technical problem.
No broader issues can be identified in this area.

As has been noted in Section 4 above, two findings (232.3 and 232.8) could
notentially result in changes to documentation, design margin, or hardware.
Review of the TVA Corporate Nuclear Performance Plan did not establish any
direct relationship with these findings. However, it is reasonable to
conclude that the improvements suggested by the Plan in areas of commitment
tracking and timely implementation of corrective actions should g'enerally
diminish the frequency and nature of the findings noted above. Evaluation
team members did note, however, that some Browns Ferry engineering department
members still were of the belief that piping calculations (232.8) were valid,
even though non-code formulas had been identified.

The results of this subcategory will be combined with the other subcategory
reports and reassessed for the Engineering category report.

26160-R13 (11/1 9/87)
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TABLE 1

CLASSIFICATION OF FINDINGS ANO CORRECTIVE ACTIONS

F indi ng/Correct ive
Issue/ Action Class"

Element

214.0 Flushing Particles a
b

A
A

A
A

232. 1

232.2

232.3

Accumulator Piping Size
Ch ange

Carbon Steel vs. Staiinless
Steel Or ainage Piping

Incorrec.t Piping Insulation
Materi al

a
bi

-a

b
c

a
b

A

B B

B B

E6

A A
A A

A
C6

A
A

232.4 Valve Seat Materia'I Change A

232. 5 Building Column Not On

Flow Oi anagrams

232.6 Rubber Gasket Deterioration a A A A

232. 7

232. 8

Socket Weld Gap Radiation
Hot Spots

Pi ping Wal 1 Thic.kness
Tolerance

a

bl

iAi A A
E6

*Classification of Findinqs and Corrective, Actions

A. Issue not valid.
No corrective action required.

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

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

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

E. Peripheral issue unc:overed during ECTG

evaluation. Correct,ive action required;

**Defined in Attaclhment B.

2616D-R13 (ll/19/87)
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TABLE 1 (Cont'd)

Element
Issue/
~Findtn **

Finding/Corrective
Action Class*

N

232.9 Freezing of Condensate Lines a
b

A
El

Cl

232.10 Drilled Holes in Branch
Connections

232. 11 ERCW Chiller Piping

232.12 Butterfly Valve Seats

232.14 System Color Coding

232. 19 Excessive Piping Movement

232.20 Defective Rockwell Valves

a
b
c

06

C3

B

8
'A

*Classification of Findin s and Corrective Actions

A.

B.

C.

D.

E.

Issue not valid.
No corrective action required.
Issue valid but consequences acceptable.
No corrective action requir ed.
Issue valid. Corrective action
initiated before ECTG evaluation.
Issue valid. Corrective action
taken as a result of ECTG evaluation.
Peripheral issue uncovered during ECTG

evaluation. Corrective action required.

l.
2..
3.
4,
5.
6.
7.

Hardware
Procedure
Documentation
Training
Analysis
Evaluation
Other

**Defined in Attachment B.

2616D-R13 (11/19/87)
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TABL'E 2

F INOINGS SUNMAIRY

Plant

Classification cf Findi~ns

'A. Issue not valid. No corrective
action required.

SQN WBN BFN BLN

5 9 3 8

Total

25

B. Issue vallid but. consequences acceptable. '2
, 6 , 0 2

No corrective act,ion required.

C. Issue valid. Corrective action 0 2 1 0
initiated before ECTG evaluation.

10

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

1
'

0

E. Peripheral issue uncovered during
ECTG evaluation. Corrective action
required„

Total

1
'

1 0

8 '9 '

10 42
0

26160-R13 (ll/lg/87)
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4USES OF NEGATIVE FINDINGS a

I TECHNICAL

HANAGEHENT EffECTIVENESS DESIGN PROCESS EffECTIVENESS ADE T

I 2 3 a 5 6 7 8 9 -10 ll 12 13 Ia IS 16 ly

FINDING/
CORRECT I VE

ACTION

ELEH CLASS. ~ a

232.2 E6

CORRECTIVE AC'TION

Replace nonconp lylng floor
drainage systen coeponcnts.

CATO

NRN Ol

)Frag- ) ) )Proto-)Inadc-) )Inadc-) )Engrg )Design)lnsuf.)
)canted) lnadc-) Inadc-)durcs )quate )Un- ) ) Inadc-) )quate ) Last )Judget)crit/ )verlf )stds
)Organ-)quate )quate )Not )Con- )tinely)task )quate )Inadc-)As-bit) of ) not )Coeelt)poco- )Not

) Isa- ) 0- )Proce-)Fol- )aunl- )Res of)of Hgt)Design)quate )Recon-)Design)potu- ) Not )santa-)Fol-
tion trn ourcs loved cation Issues Atten Vases Caics cil. Detail canted Het tlon lowed

I I I

I ) Slgnl(l-
I ) canto of,
I ) Corrective)
)Engrg )Vendor) nationale
Error Error 0 H H )

232.3 C6 Ascertain and ensure the
adequacy of nonnetalllc
insulation.

DFN Olaaaa )P)-)P)

232.8 E6 Rcvicu piping calculations to
ascertain code coopt lance
regarding ~Inl~ pipe va1 l.

RfN Ol I p I p I p I

232.9 El

CI

Prov lde adequate Insulation
of air handling unit
condensate drainage piping,

Relocate piping and provide
adequate Insulation of air
handling unit condcnsatc
drainage piping.

SON 01

(MRN)aaa

232.19 DG Conduct r tsh assessncnt

analysis regarding stca ~

generator bloudoun piping
~ovenents.

MVN Ol

232.20 C3
I

Vcrlfy adequacy of procured
Roctucl'I valves.

(laIN)a as

TOTALS

~ Defined In thc Glossary Supplcnent.

Ocflncd In Table l.

~ aa No CATO

exists'perations

Category Rcport 313.01

29030-Rg (11/20/81)
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GLOSSARY SUPPLEMENT
FOR TNE 'ENGINEERING CATEGORY

Causes of Neqative Findings - the causes for Fiindings that require corrective
action are categorized as follows:

1. Fraqmented or~anization - Linesi of~ authority, responsibility, and
accountab ilitywere not clear ly defiried.

2. Inadeuuate oual~it < (g) trainino - Personnel were not fu'lly trained
in the procedures estahii.;had for deiign process contro'I and in the
maintenance of design documents,, i,ncluding audits.

3. Inadequate procedures - Oesign and modification control methods. lang
procedures were difficient in establishing requirements and did not
ensure an effective design control program in some areas.

4. Procedures not followed - Existing procedures controlling the design
process were not tully adhered itoq

5. Inadequate communications - Corrpunication, coordination, and
cooperation wer e not Ri17y effective, in supplying needed infqrmatiqn
within plants, between plants and'organizations (e.g., Engineering,
Construction, Licensing, and Operations), and betweer!
interorganizational disciplines and departments.

6. Untime'I~resolution of issues < Problems were not resolved in, a
timely manner, and their resoldtion was'ot aggressively pursued.

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

8. Inad~euate desl~n bases - Oesign bases were lacking, vague, or
incomplete for design execution and verification and for design
change evaluation.

9. Inad~euate caliculations - Oesign calculations were incomplete, used
incorrect input or assumptionsj or oitherwise, failed to fully
demonstrate compliance with design requirements or support design
output documents.

10. Inaid~euate as-built reconciliation ~ Reconciliation of design and iT»
incomplete.

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

261 60-R13 (11/19/87)
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GLOSSARY SUPPLEMENT (Cont'd)

12. Failure to document en ineerin 'ud ments - Documentation justifying
engineering judgments use in the design process was lacking or
incomplete.

13. Desi n criteria/coneitments not met - Design.criteria or licensing
'oaeitmentswere not met.

14. Insufficient verification documentation - Documentation (9) was
insufficient to audit the adequacy of design and installation.

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

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

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

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

1. Hardware - physical plant changes

2. Procedure - changed or generated a procedure

3. Documentation - affected gA records

4. ~Trainin - required personnel education

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

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

7. Other - items not listed above

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

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

Si nificance of Corrective Actions - The evaluation t'earn's judgment as to the
signi icance o t e corrective actions listed in Table 3 is indicated in the

261 6D-R13 {11/19/87)
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,,I

last three columns of the table. S'ignificance is rated in accordance with the
type or types of...,changes that may be expected i:o result from the corrective,
action. Changes-":.'ar'e categori zed as:

o Documentation'change (D) - this is a change to any design input or
output document.. (e.g. drawing, ispgcificiation~ calculation, or
procedure) that'oes not result in a significant reduction in design
margiin,~-

= j \

o Change in.'design margin (M) - 7his is a-change in design
interpretation'minimu~i requirements vs actual capability) that
res<cits in a:,significant (outsildeino~ail lim>ts'f'xpected ~

accuracy)':change in the design margin. All designs include margins
,t:o; allow for error and unforeseeablel events.'hanges in design
margins are a:normal and.acceptable part of ghe, design and,
construction. process as long as the Ifinal ~design margins satisfy
,regulatory tequirements and appiligab)e 'codes', and standards.

o Change':of, hardware (H) - This is a- physical change to an existing
plant'.st'ructare or, comporient thatlreSulits,frOm,a change in the
design basi's -:or that 'is required to correct an initially inadequate
,design, or'esign, error.

If the change;msultitig'from the corrective, actidn is judged to be
significant",~!<+ther. an '"A",for actual or "P"'or potential is entered i'ntO the

'ppropriate:.column:of;Table 3. Actua'1 is distinguished from potential because
corrective.:.acUons''arz...".not. complete and, consequentlly, the scope of required,
changes. may,: not,"be:,known;.%..';:,Corrective actions are judged to be significant i f
the'resultant"'c'h'arrges~ef~Fect'the overall, quality, performance, or margin of a
safety-related-structure,.-system, or component.

0

g . \ ('j'jjjm~,~t jq„jtfkgNI,f~h
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ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 26000

Attachment A —lists, by element, each employee concern evaluated in the
subcategory. The concern 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, the concern is quoted as received by TVA and
characterized as safety related; not safety related, or safety significant.

0107A-R58 (11/20/87)
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ATTACHIENT A

EIPLUYEE CUEICERNS FOR SUBCATEGORY 26000

PLANT APPLICABILITY
LOCATION ILN MBN N BLN CONCERN UESCRIPTION«

REVISION NUNEK: 4

PAGE A-2 OF 4

214.0 IN-Bb-b35-001 "Local procedures lgt 4.3b and 3. 14 require a check for size and type
of particles flushed "from pipes, but do not require checking on the
volume of particles, or the size of particles flushed from sensing
lines. Both procedures are baseii on 6-39 and NJFLGYU Mlilcfl arc based
on ANSI 4b.2.1-1973 which does not require you to check for volume of
particles. CI questions the ignoring of the particulate." (SR)

ZsZ. I EX-Bb-OUZ-OUZ MBN

(shared with 20300)
"Accumulators on Unit PZ had a b" pipe going into accumulator. Error
ro. « I aiow F I uiat inn

~
~ and Ekipinn changed nut to 10" Uni't f1

still has 6" pipe. Reactor building pipe chase area, elev.
F ioi-F46'. (iiot all accumulators).'SR)

232EZ IN-Bb-021-Uub

XX-Ub IZZ-UUZ

MBN X . X "The floor drain piping is carbon steel and should be,stainless stcck
in reactor building 1 and Zk« (SR)

«pen n«ah flooI't'ain pioina iS Carbon Steel and it should be
stainless steel. Reactor Bldg." (SS)

232 3 EX-85-UBg-002

I-Bb-10b-SIIN

MBN

SIIN

"CI feels that improper Insulation materials were installed in many
aspects of MBNP construction. Cl expressed tkhat mosk. of the
insulation installed was 'SOF'nsulation ('ock Mool'), covered by a
metal sheath. CI stated that this type of: insulation is easily
daiiiaged« and ls S101jmt'o deterioration due to vibration over Iong
periods of time. Cl expressed that a "'Harder'ype of insulation
should have-been-used.-" -(NO)

«The-emptoyee-was —concerned .«bout kthn qukiiky nf nnnmetal l 1c thermal
insulation being installed olt auStenitiC Stainless steel
safety-related systems. Ile stated that In past experience at other
nuclear plants the types of insulation that TVA is using at Sequoyah
would nut be acceptable. He stated that he had questioned the use oi
these types of insulation about two years prior to tlie plant staff and
had been to)d that everything waS okay. He was looking for an
independent assessment.« !sR)

232.4 IN-Bb-301-UUJ MBN "Valves are inferior at watts Bat. Seats were a!readv changed from
liard seats to soft seats after hot, functional testing." (sR)

SR/NO/SS indicates safety related,
y TVA before evaluations.

I 1 I I lg/UT 1

nok safety related or safety significant per determination criterian o I in the ECtl'rogram manual and applied
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PLANT
LOCATION

ATTACHIENT H

EH'LUYEE CUNCtRNS I OR SUUCAIEGURY Zbuuu

APPL ICAUILITY

Stol NUN N ULN CONCERN

DESCRIPTION'EVISION

NUIBER: 4
PAGE A-3 OF 4

Zs2.5

232.6

232 '

IN-U5-388-008

IN-85-4uu-002

IN-85 b32-UUI NUN

X X X X

"Building,columns are not Identified on the flow diagrams. (NO)

"Rubber gaskets used in the ERCH, RCM, and other unspecified systems,
exhibit deterioration over short periods of time: which could
adversely impact plant nuclear safety due to gasket fai lure. No
further specifics or other details are available." (SR)

"The gap specified for socket welds is approx. )/16 inch. No specific
acceptance criteria is specified. He)d)ng QC accepts installations
from )/32 inch - 5/32 inch. the larger gaps wil) allo~ contamination
to accumu)ate making the socket welds hot spots for future rework or
o|odificat)ons." (SR)

232o8 IN-85-b4b-Xub

232.9 IN-US-772-005

232.10 IN-8b-085-003

WUN

NUN

X X X X

X X

" 12-1/ZX was the criteria estab)ished by Engineer Design for minimum
wall thickness since 1978. One engineer was found to be using the
less stringent formula contained in Code Section NB. The above
applies to Q Class 2, and some Class I, stainless steel pipe in
units ) 4 2.'SR)
"Condensate line and glycol line running next to each other is not a

good design. Air handlers in July/August '84 were filled with Ice>
causing icing of drains and clogging. Location: Ice Condensers (3k
air hand)ers) located at the Head I.of) circu)ar stairway up from elev.
755'-0" in Reactor Building both units." (NU)

"Holes were drilled in pipe subsequent to welding of branch
connections, to permit flow through the branCh connection. CI feels
that this is a questionable practice. Pipe is 4" fire protection,
aux. building, Unit I, 692'levation, at bottom of stairs, B off of
floor, halfway between stairs and elevators." (sR)

232.11 BNP-L)CP-)0.3b-)) BLN

232. 12 BNP-tICP-')0.35-8-80 ULN

"CI proposed design change to provide crossover ENCE tie between
redundant trains of Chi))ers in VE, VF, and VK systems that were not
implemented. Also, Cl proposed adding a strainer in ERCM system which
was not implemented. Also, there Is an electrical contractor prob)em
on VE, VF, and VK chillers that needs to be reviewed." (SR)

"KH SyStem butterfly Va)VeS haVe rubber SeatS that tend tO dry and
crack." (NU)

SR/NO/SS indicates sa ety re ate , no e y rf I d t saf t elated or safety significant per determination criteria in the ECTii Program manua) and applied

by TVA before evaluations.

27650-6 ( I I/19/87)
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EH'LUYEE CUNCERNS FOR SUUCATEIiORY 26000

PLANT APPLICAUILITY
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232.13

232 14

232. 15

232.16

2 I2 17

~ ULUL~ IU

232 lg

RUN n246

Iii-do-027-001
(Shared with JUIOU)

NUN

UELtTEO

UtLETEU
OELETEU

UELETEO

llELE TEU

"Un the nipina color code and lettering board the colors for number 6,
8 and 9 are the same. This could cause, a bad problem." (NO)

Illlues hued nines In 7(JU nertal t4Ove dratticallv during teSting. On one
occasion (Uct. 84) a pipe dropped, approximately 2 f., CI has no

c ~ I 4 IcuL
4 VI LIILI IIIIVl IQ4L IVII~

232l20 Hl-Ub-077-NUU 'kUN "NKC identified-the following concern from review of the 'dTC file:
'Uefective Rockwell Valves.'er review of the file, the concern
appears to deal with defective Rockwell valves discovered in a

procurement audit," (SR}

SR/NO/SS indicates safety relaLUU,

by TVA before evaluations.

UII-6 I I I/18j871

<"~ - l I I I c4futv siunificant Ver determination criteria in the ECTG Program manual and applied
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ATTACHMENT 8

SUMMARY OF ISSUES, FINOINGS, ANO
CORRECTIVE ACTIONS FOR

SUBCATEGORY 26000

Attachment B —contains a summary of the element-level evaluations. Each
issue is listed, by element number and plant, opposite its corresponding
findings and corrective actions. The reader may trace a concern from
Attachment A to an issue in Attachment B by using the element number and
applicable plant. The reader may relate a corrective action descripi'.ion in
Attachment B to causes and significance in Table 3 by using the CATO number
that appears in Attachment B.

The term "Peripheral finding" in the issue column refers to a finding that
occurred during the course of evaluating a concern but did not stem directly
from an employee concern. These are classified as "E" in Tables 1 and 2 of
this report.

0107A-R57 (11/19/87)
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SUHHUIY OF ISSllES, FINUINGS, AND CORRECTIVt ACTIONS
FOR SUBCATEGORY 2bUUO

Findings
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Correct.ive Actions

4a 1aaaaa a a a a a a aaa
Element 214.0 - F lushing Particles

~aaaaaaaaaaaaaaaa

N/A)

SIIN

(N/A) (N/A)

NBN

a ~ The nrecent TVA anni bach tn system
cleanliness proof testing is questioned
..iaL. ak a a ki 1 ~ . 1Wicn cna auaaia a iii pai aiiuiace Vviiaac;
testing.

The basis for making a distinction
between cleanliness testing of piping
systems vs not testing instrument
sensing lines is questioned.

,N/A)

NO LiaSIS fnr tectinn fni the VOliaia nf nartieulatec Wac

found in the TVA design guidance identified in the

concern, in NRC Regulatory Guide ).37, or in ANSI
standards. Tne ijCT Procedure 4.dn system flusning.and
particulate "Proof Flush Smapling" test implicitly
require particulate volume levels to be acceptable; i.e.,
the particulates collected on the wire mesh screen used
for testing must. exhibit only "occasional speckling."

b. Flushing requirements exist for both piping and
instrimient lines. Testirig for particulate siie is riot
required for instrument lines by fvA, NRC, or ANSI
standards requirements. Instrument lines are nonfiow
lines. thus minimizing the quantitieS of partiCles being
transported into the lines; also the instruamnt
calibratinn and testinu nrncesses involve f lushina the
lines. Thus an actual test for particulates in

(N/A)

a Nn cnrrective actinn ic renuired

b No corrective actinn is required,

BFN

(N/A)

BLN

The present TVA and ANSI N45.2.l-lv7B
approach to system cleariliriess proof
testing is questioned in regard to the
absence of particulate volume testing.

a. ANSI N45.2. I-1973 representS the industrial standard for
ear power plant f Ibid sustmn cieanlinecc Thic

standard does not require testing for particulate volund,
but does supply other means for establishirig satisfactory
piping cleanliness. BLN procedures conform to ANSI

N'ib.2. 1-197d.

No corrective action is required.

I268D-IN~9/87)
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Element Z14.0 - BLN (Continued)

b. The basis for making a distinction
between cleanliness testing of piping
systems vs not testing instrument
sensing lines is questioned.

b. ANS1 M45.2. L-1973 does not specifically address
instrument sensing lines. TVA procedure UMP-CTP-4.4
defines instrument sensing line flushing requirements for
BL'M. TVA's material and construction practices, coupled
with tne fact that nonflow instrmaent sensing lines are
less susceptible to particulate contamination related
problems, provide reasonable assurance that implementing
procedure BMP-CTP-4.4 wi 11 produCe aCCePtably clean
instrument sensing lines.

b. No corrective action is required.

*HON*41411tiAiit1
Element 23Z.l - Accumulator Piping Size Cnange

****0*ktkN*i*AIIA4

SLLN

(H/A)

ICBM

a. Calculation error resu'Lted in HUN

Unit 2 piping size change.

SILN

(H/A)

HUM

a. The Unit? piping size change resulted from an
engineering evaluation to determine the costs and
benefits of installing UHL on Unit z, and the decision
not to make this installation. The change did not result
from a calculation error.

SILH

(M/A)

KBM

a No corrective action is required

b. Piping changes„on Uqit 2 were
not retrofitted to Unit l.

BFN

(H/A)

b. Piping size differences between Units 1 and 2 at the time b. No corrective action is required.
of the EC .resulted from the fact that UHL installation
had been completed on Unit 1 before the Unit 2

reevaluation was performed. Lt was decided at that time
to leave the Unit 1 UH1 in place. lhe Unit 1/Unit z

piping size differences resulted from having UHL on Unit
1 and not having UH1 on Unit Z. SubSequently, UHl was
disabled on Unit 1, and the accumulator piping was

restored to 10 inch size, the same as on Unit Z.

UFN

(H/A)

BLN

(N/A)

ULN

(M/AJ

BLM

(N/A)

22oUO-1U ( IL/Lg/U7)
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ann**dna*a*ann&an
Element 232.2 - Carbon Steel vs. Stainless Steel Drainage Piping11aaaaaaaaaaaaaaaa

The reactor bttiidinn floor
piping design drawings may
requtled thlc use ot carbon
instead of stainless steel
material.

IJraln
have
steeI
piping

Nnth csrhnn ct441 >Art ct~iil4cc ct I 4 ~ rt etc4 44 I ~ ~ % J J J ~ I 4 ~ I44 ~ 4I ~ 4 ~ 4 ~ l4VC
appropriate applications in the reactor building floor
drainage piping sysiems, ano boih have been used in the
design and installation.

l'he superior serviceability of stainless steel oioino is
Justified in those reactor building drainage systems
where there is a nntential fnt ltandlinn Iadioactive nr
borated water, and stainless steel material itas beentct 4 ~ ck A I C ~ I ck ~
JWCI ~ ~ ~ CU III CilC UC4tlJII IUl UJC ~ II tllU4C hy4lCUI4 ~

SnH

ll C' t t .. 4
~ lU 44l ~ cl I IVc 44 4 lull ~ 4 ~ cltu ~ I cU ~

b. Carbon steel pipe may have been
installed in tne reactor building
floor drain system instead-of
stainless steel as reauired by the
design dra~ings.

b. Siainless sieel piping has been installed in tne reactor
building drainage systems ~here required by the design.
HOweVer, SOme inStalled flOOr drain gratIngS haVe been
identified that are not in compliance with the
installation drawings. Ibis discrepancy is being
rnrrnrt4rt hv Tua4 'r J ~TL-—.i1!- ~lnc rcacLur uut tutng umuuuoeo uratnage ptptng macertat Is
not a nuclear safety issue.

b. No further corrective action is required.
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Element 232.2 - NBN

a. The reactor building floor drain
piping design arawings may have
required the use of carbon steel
instead of stainless steel piping
material.

b. Carbon steel pipe may have been
installed in the reactor building
floor drain system instead of
stainless steel as required by the
design drawings.

c. Peripheral issue.

KBN

a. Because of its superior serviceability, stainless steel
. piping is 3ustified in those reactor Building floor drain

systems where there is a potential for handling
radioactive or borated water. Stainless steel material
has been specified in the design for use in those areas.

b. Carbon steel and stainless steel materials have
appropriate applications in the Reactor Building floor
drainage piping systems, and both have oeen used.
Stainless steel piping has been installed in the Reactor
Building floor drain systems wnere required by the
design. Some carbon steel is used for nonradioactive
service app)ications such as air cooling unit drains.

The Reactor Building floor drain piping material is not a
nuclear safety issue.

C. Some installed floor drain gratings and solid Cover
plates have been identified that are not in compliance
with the installation drawings.

Wuk

a. No corrective action is required.

b. No corrective action is required.

c. The problem description of CATO 232 02
KBN 0) states:

"Some installed reactor building floor
drain gratings and solid cover plates
have been identified to be of
nonstain)ess material contrary to
installation

dra~ings.'YA's

Corrective Action Plan (CAP)
(CATO 23202-KBN-01) states:

'A more detailed investigation has
revealed the following conditions:

Unit l

Temporary nonstainless steel (magnetic)
covers have been installed over some of
the floor drains in the Reactor Building
on elevation 7)6.0. These temporary
covers have been installed for the
purpose of preventing debris from
entering the drainage piping during
ongoing modification work. This
temporary measure is being controlled by

226BU-)8 ())/19/87)
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Element 232.2 - NN (Continued)

Tenporary Alteration Control Form, TACF,
Nos. 1-83-4-17 and l-84-lgl-77. The
temporary covers are to be removed prior
to hot functional testing of Unit i as
indicated in the TACFs.

An error was noted on drawing 47K476-2 in
that it did not specify the required
maIei Ial fel COVerS On Sniiare ilrainS On

elevation 702.78. A condition adverse to
quaiity report (CAIlR) will bc Issucli to
document this CAi).'he corrective
action will be.to replace the exiSting
gratings with gratings made of austenitic,
stainless stee).

4CII RFN BFN

Unit 2

Temporary nonmagnetic covers are,
instalied over floor drains on elevatioris
702.78 and 7lb.O in accordance with
note 4 on drawing 47R476-i.

'A cni)R will be issued to documellt and
correct-the-same conditto4 in Unit 2."

The eValuatlen teaim-eeilCua S Wltih-lhis-
corrective action.

(N/A)

(M/A)

I HIA\

BtiN

(li/A)

lN/A)

Rl N

'(N/A)

2268D-l8 ~g/87)
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111111111111*11111
Element 232.3 - Incorrect Piping Insulation Kterial

111111111111111111

S4N

a. The physical durability
(rock wool) type piping
material widely used at
S4NP may not provide as
a service life as would
material.

of the soft
insulation
HBNP and at
satisfactory
a "narder"

S4H

a Ceanercialiy available mineral fiber type piping
insulation has appropriate and economic applications
in the b4N plant.

The general serviceability of mineral fiber piping
insulations is satisfactory when installed and aiaintalned
with reasonable care.

At 64N mineral fiber piping insulations exposed to
the'ibratiOnCreated by fluid flOw in the inSulated pipeS

during normal operation «ill not experience a significant
loss of thermal performance over the lung term when

installed and maintained in accordance with the
manufacturer's instructions.

S4N

a. No corrective action is required.

b. The types of nonmetallic thermal
insulation being installed at 54N

plant on austenitic stainless steel
components in safety-related systems
may be of unacceptable quality.

b. Regulatory Guide 1.36 requirements were recognized by
TVA and all TVA nuclear plants were appropriately
instructed in 1976 by Uivision of Power Production
procedure UPIi No. N75N.

TVA S4N Plant Standard Practice S4NS (Ul/18/83)
transcribed the Regulatory Guide 1.3b requirementS from
UPM No. H7bte and was incorporated by reference into S4N

Plant Procurement Procedure s4A 4b, which governed the
purchaSe of replaceamnt insulation at the time of the
NSRS investigation but did not require quality
certification docuaientation.

Subsequent to the NSHS investigation, the S4N plant staff
completed a program of testing nonmetallic insulation
installed and in Power Stores storage areas ~hich
verified and documented compliance with Regulatory
Guide 1.36 requirements.

b. No corrective action is required.

22680-18 ( I I/ Ig/87)
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The SUN plant staff, revised procedure SrlIUb to
incorporate NMS report recuariiendations for doCumenting
compiiance with Regulatory Guide \.3u requirements for
new norimetallic insulation purchases at SUNN

~IBN

a. The physical durability
(rock wool) type piping
material lritlclw OSNd at
StlNP may not provide as
a Set VICC 1Ife aS would
~aterial.

Of the Snft
insulation
WBlio NNg ct
satisfactory
a Nhariierw

I'.~f y NcNI ~ NW ~ C IN ~ IICI NI ~ ~ UCr lype pipllrgcrcrr NNNIlcwl I I

insul~tion has appropriate and economic applications
~ n the IIUtl rl Iall C ~

The general serviceability of mineral fiber piping
insulatlons .Is satisfactory when installed and marntarnecl
With reaSOnable Care.

At MSN mineral fiber piping Insulations exposed to the
Vibr' OrI Created by fluid f lOw Iri the inSulated pipeS
during normal operation will not experience a significant
loss of thermal performance over the long term when
installed and maintained in accordance with the
manufacturer' Instructions.

a. No corrective action is required.

D~ ThC tyPCS Of norvrretal lie thermal
insulation beino installed at urur

plant on austenitlc stainless steel
r~nIIent S in 4 >Tet N ~ Nl >t aa c ct c

S ~ J \ ~ 4NC'N Nyt NCWN

may be of'lrnacceptabie quality.

b. Regulatory Guide 1.3b requirements were recogniaed by
TVA and all TVA-nuclear-p!abtS-were apprNrriatcly--—
instructeo in lg75 by Division of Power Production
proCCdurC UPN Hoc H75I5l

TYA nas incorporated procedures for documenting
compliance with kegulatory Guide 1.36 requirements for
'new nonmetal!!c insulation at NUN.

b. Ho corrective action Is required.

The NBN plant staff completed a p ogram'of test'ing
nonmetallic insulation installed and in Poweq Stores
storage aruaS which ver'lf'led dno documented compliance
with Regulatory Guide I.3b requirements.

ogciur 1H I 1
~ /By i
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Element 232.3 - BFN

a. The physical durability of the soft
(rock wool) type piping insulation
material widely used at KBN and at
BFN may not provide as satisfactory
a service life as would a "harder"
material.

a. Coamercially available mineral fiber piping insulation
has appropriate and economic applications in the BFM

plant.

The general serviceability of mineral fiber piping
insulations is satisfactory when installed and maintained
with reasonaule care.

BFM

a. Mo corrective action is required.

At BFN, during normal operation, mineral fiber piping
insulation, exposed to the vibration created by fluid
flow in the insulated pipes, will not experience a
significant loss of tnermal performance over the long
term when installed and maintained in accordance with the
manufacturer's instructions.

b. The types of nonmetallic thermal
insulation originally installed and
that procured for replacement at
BFN for austenitic stainless steel
components in safety-related systems
may be of unacceptable quality.

D. Kegulatory uuiae 1.3b requirements were recognized by
TVA, and all TVA nuclear plants were appropriately
instructed in lg/b by Uivision of Power Production
Procedure DPH N7bN.

AlthOugh these requirements were noted and subSequently
imposed on all TVA nuclear plants by UVHM7510, it has
been noted in the problem description of CATO Mo.
31307-8FN-1, ( 10/16/Bb) addressing this finding in ECSP

Keport No. 313.07 BFN that: "Browns Ferry has not
evaluated the level of fluorides and chlorides in the
nonmetallic insulation, used on austenitic stainless steel
safety-related piping." Thus, compliance with Regulatory
Buide 1.36 has not been established.

b. No further corrective action is required.

TVA's proposed action plan states:

"( 1) Establish onsite storage procedures to ensure that
no unqualified insulation is available for use on

stainless steel CSSC piping.

22680-18 (11/19/87)
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Element 232.3 - BFN (Continued)

(2) Complete Uocument Review ifor piping 2" nominal
,diameter and smaller) in order to coaylete

ident ificat ion nf CSSC stainless steel nininn with
non-metallic insulation.

SLN

(3) Oocument that non-metallic insulation installed on
CSSC stainiess steel piping meets requirements of
Regulatory Guide 1.3b or replace with qualified
insulation, ~here required. A

'walkduwn'erificationwill probably be necessary for this
documentation. oocumentation will be provided on a
cafotv ~nzlvcie

v " 'v

(4) Provldc TVA d< awings and construct ion sjiec ificat on
for BFNR to document and control insulation installed
on CSSC stainless steel piping. (Tne drawing and
specification provision is aiso a corrective action
response to BF-CAR-87-0012).

Items ( I), (2), and (3) to be completed before U2c5
startupApiw-'oximateiy -Oc -ober It )987 ~

- for unit 2 on.yo
The balanCe Of the wark tO be COmpleted by June 30, 19BB."

SLN BLN

a Tbe nhvsical durability
(rock wool) type piping

At St tA51L~ c&ANO I%I ~ 0 ~ 1 IvviJ u Jv'V VI
SLNP may not provide as
a service life as would
material.

nf the soft
insulation

satisfactory
a =harder=

a. Contaercially available mineral fiber type piping
insulation has appropriate and economic applications
in the 8!.N p!ant.

<he general service&ility of «tineraI flbei piping
inSulatiOnS iS SatiSfaCtOry When inStalled and maintained
with reasonabie care.

a. No corrective action is required.

b. The types of nonmetallic thermal
inSulat inn heinn inStallad at SUN

BLN plant on austenitic stainless
steel cos~lonents In safe y=related
systems may be of unacceptable quality.

b. Insulation specified, procured, and installed at BLN for
safety-related austenitiC Stainless steel systems is'in
conformance with the requireuentS of Reyulatory Guide
1.36.

b. No corrective action is required.

PNifu)-I I/ I9/87)
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it1*****040tHI*41
Element 232.4 - Valve Seat thterial Change

04 0*0*1N*1*1*ktH

St)N

(N/A)

KBN

a. The change from hard seats to soft
seats after hot functional testing
indicates inferior quality valves
are installed at ltdN plant.

(N/A)

a. Hard-seated discs on approximately 40 Kerotest 2-inch and
under Y-type glooe valves were replaced witn "soft'isc
material. The disc change was oased on maintenance
considerations only and was not an indication of inferior
valves.

(N/A)

KBN

a. tto corrective action is required.

Affected valves in nuclear safety related systems serve
tank level transmitters and consequently a'e normally
open. Closure of these valves is required only during
permitted maintenance of the affected level transmitter.

Severe damage to valves was determined to have oeen
caused hy overtorquing of the valve handle.

Corrosion found in warehoused valves was determined to oe
the result of reinstalling wet packing after factory
hydrostatic testing.

No inoperaole valves have oeeh identified as a result of
the valve refuroishment program.

l

226BO-18 (11/ IM/Ul)
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Element 232.4 --BFN

(N/A)

(N/A)

I asaa I
s lsslnI

BLii

(N/A)

(N/A)

jN/A)

1111$ 11$ $ 1$ $ $ ~ $ $ $ ~

Element Ncao oui lulnag LulussQs$ ssoa ssn ~ sAs ~ . ~ a... aa ~ nn C la nianran(.
$ $$ $ $ $ $$ $ $ $ $ $ $ $ $ $$

(as/$ l (N/A)

Si)N

(N/A)

a. Building column identifications, used
as location references on drallings,
uere omitted from one or more f loll
d!agrams.

a. Although th!S EC correctly states the current practice,
the concern does not constitute a tecllnical problem
ICCM aisy ~ a ass ~ ~

isss
ss lust Inn

a. No corrective action is required.

(N/A) (N/A1

BLs ~

(ji/Aj

(N/A)

BLN

(N/A)
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*A*IIAIA*44*400k**
Element 232.6 - Rubber Gasket Ueterioration

tit1ttlAlaAA141lt1

Si)N

a. Rubber gaskets, used in flange
joints, ihstalled in safety-related
raw water piping systems such as
Essential Raw Cooling Mater (ERCM),
eXhibit rapid deteriOratiOn and COuld
impact plant nuclear safety.

SUN

a. The rubber gasket materia) specified and installed in
certain systems at SJN plant couplies with Section ill of
the ASJF. SQ'V code for class 2 and 3 piping systems.

The ruOber gasket material installed at S4N plant is
typical of the best industrial standard rubber gasket
material coanercial ly available.

There is no evidence of rubber gasket failure (premature
or otherwise) at S4N plant.

Ueterioration of gasket material does not present a

safety issue.

MBN

a. No corrective action is required.

a. Rubber gaskets, used in flange
joints, installed in safety-related
ra» water piping systems such as
essential raw cooling water (ERCM),
exhibit rapid deterioration and could
impact plant nuclear safety.

a. the evaluation team's findings are as fo)lowst

o The rubber gasket materia) specified in certain
safety-related systems at NN complies with piping
code requirements applicable to MSN.

o The rubber gasket material installed at MSN is typical
of the best industrial standard rubber gasket material
cmanercially available.

o There is no evidence of rubber gasket failure
(premature or otherwise) at MUN, other than the
instance covered in the employee concern.

o Deterioration of gasket material does not present a

safety issue.

a. No corrective action is required.

22bNU-18 (11/lg/bl)
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Element 232.6- BFN

a. Rubber gaskets, used in flange
joints, installed in Safety-related
raw water piping systems sucn as
essential raw cooling water (ERCN),
exhibit rapid deterioration and could
impact nlant nuclear'safety.

a. Rubber, gaskets, used in flange
joints, installed in safety-related
raw water piping systems such as
eSSential raW COOlina water (ERCN)I
exhibit rapid deterioration and could
impact-plant- nuclear safetv

a. The evaluation team's findings are as follows:
TL ..LL I. L 4 4 I D 441DII In DDI 4 lnu IIIC 4UUUUI VDODUL wQJDI ~ 4 ~ DyLLifOLD LL La„,
safety-related systems at BFN compiles wfth pip1ng
code requirements appiicaole to BFN.

o The rubber gasket material installed at BFN 1s typical
of the best industrial standard rubber gasket material
couuercial ly available.

o There is no evidence of rubber gasket failure
(premature or otherwise) at BFU.

o Deterioration of gasket material does not present a
safety issue.

TNIC eva u t1on «eal I«find!nns are as follows:

o Tne rubber gasket material specified in certaii ~-

safety-related systems at BLN complies with piping
code requirenents applicable to BLN.

o The rubber gasket, material installed at BLN is typical
of the bnst lnII»atrial standard rubber gasket material
counercially available.

o There is no evidence of rubber gasket failure
(premature or otherwise) 41 BLI1 ~ otheI t an e

instance at MBN covered in the employee. concern.

o Ueterioration of gasket material does not present a

safety issue.

a. Ko corrective action is required.

BLN

a. No corrective action is required.
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~ OtAIPIAAAAkltktfk*
Element 282.7 - Socket Weld Gap Radiation Hot Spotstttilltk*11Atklttk

SIIN SQN

(N/A) (N/A)

WBN

54N

(N/A)

WBN

a. The internal crevice inherent with
the use of a socket end weld fitting
creates a "crud trap" for accumulating
corrosion products present in
fluid systems. The accumulation
of radioactive deposits in the
socket weld crevice results in
a radiological "hot spot" and
a radiation exposure hazard
to plant personnel.

(N/A)

BLN

(N/A)

a. The concern-does not identify any particula'r system ~here
socket welds joints are used.

There are many systems, including nuclear, where socket
weld joints are appropriate.

Elimination of socket welds in small pipe as a means of
reducing potential crud traps was generally not
considered in the KBN plant design.

Variations in the magnitude of the radiation hazard
resulting from socket weld gap size variations should not
mitigate the attention such a hazard would receive under
the WBN Plant Radiation Surveillance Program for
maintaining data on exposures of and doses to station
per'sonnel.

BFN

(N/A)

BLN

(N/A)

a. No corrective action is required.

BFK

(N/A)

BLN

(N/A)

22bUU-18 (11/19/Ul )
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~040014OOOOOOOOJOO

Element 232.8 - Piping Wall Thickness Tolerance
104444444444444444

S4N

a. The ASIE Section III code formula for
calculating required minimum wall
tt!Ickness nf stainless steel Class I
and 2 piping may be less conservative
a ~ ~ ~ 14 1 I'J a»aaat aal sar !na
I IIOII LIIO ~ c ~l ~ wo ~ ~ aoa I ~ I OI ~ sv
established for NBN units I and 2
in ig/8.

S4N

a. Piping design criteria established by TVA Uivision of
Engineering UCSign h4S COnSiStunt ly required uSe Of
approoriate piping code rules to detero!ine the minimum
required pipe wal) thickness of piping in safety and
nonsafetv I'!aSS SUStemS

tC-tfC PCrCClll Ia llIC ITIOXIIUUW PCrlrl! ohIUIC rcUUCtIOA Of
nominal wall tnickness allo~ed by several AS)A standard
specifications fur furnishing seamless ano welded caroon
steel and stainless steel piping products.

Th» manUfacturino tolerance on nomina) nipe wall
thiCkness specified for material purchase is not an
e',ement iln Ithe pip!A code equation fot determ!n!ng
minimum required pipe wall thickness and, thus, haS no
impact on the design conservatism.

S4N

a. No corrective action is required.

a. The ASlE Section III code formulas
IC..I. I. uttlOI'I4! !! fnr!OUU!IOIOLJI O!I~ Ia IIIIlOV ~ ~

calculating required minimum wa1 1

thicknesses or stai'nless steel Class I
and Class 2 piping, respectively, may
be less conservative than the 12.6
percent criterion established for wdti

units 1 and 2 in Ig78.

a. Piping design criteria established by TVA Uivision of
Enoineering Uesign wdn have. consistently reuuired use of
appropriate piping code rules to determine the minimum

...I ~ .. 11 ~ ~ lal aaaa Ia Oaf l ~ U aarl nnncafat U
~ CI!VIICU tl ~ tIO oo ~ ~ aU IoaIaoaa ~ e ~ aaI a f ~ ~

c)ass systems.

A maximum permiSsible reduction of nominal wall thickness
of 12ab percent is allowed by several ASIA standard
specifications for furnishing seam)ess and welded carbon
steel and stainless steel piping products.

The manufacturing tolerance on nomina) pipe wall
thickness spec f''ed for mater!al purct1a@ !S not an

element in the piping code equation for determining
minimum required pipe wall thlCkncSS 4fiii, thuS naS AO

impact on the design conservatism.

We'll

a. No corrective action is required.

22680-18~) 9/87)
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Findings

REVISION NU)BERT 4
Page 8-17 of 27

Corrective Actions

Element 232.8 - BFN

a. The AStf. Section III code formulas
(Subparagraphs NB/tiC-3641. I) for
calculating required minimum wa)1
thickness of stainless steel Class I
and 2 piping may be less conservative
than the 12-1/2 percent criterion
established for i)8M units I ana 2
in 1978.

b. Per ipheral finding.

a. Piping design criteria established by TYA for the
procurement of rep)acement piping require the use of
appropriate piping code rules to determine the minimum
required pipe «al) thickness of piping in Class I (TYA
ClaSS A) StainleSS Steel SyStemS.

A maximum permissible reduction of nominal wall thickness
Of )2.5 perCent iS a) IOwed by SeVeral ASTH Standard
specifications for furnishing seamless and welded carbon
steel and stainless steel piping products.

The manufacturing tolerance on nominal pipe wall
thickneSS SPecified for material purchase is not an
e)ement in the piping code equation for determining
minimum required pipe wall thickness and, thus, has no
impact on the design conservatism.

b. Calculations available for review indicate that the
appropriate Code formula required for determining minimeo
pipe wal) thickness for some safety-related systems were
not usea during initial.plant design. Inst'ead, a less
conservative formula was used which yields pipe wall
thickness values lower than required.

Allowing the individual who originated the work to check
that work is contrary to industry practice. ThiS issue
will be addressed separately in BFN Element 204.5,
"Organization or Operating

Procedures.'.

No corrective action is required.

b. The prob)em description of CATO 232
08-BFM-Ol states:

"Calculations performed for some
safety-related systems used a formula to
ca)culate minimum pipe wall thickness
which yields values less than allowed by
the applicable industry code
(831. ) .0-1967) .

TYA's corrective action plan (cAP)
(CATO 23208-BFM-01) states:

"The thchanical Calculation program for
BFN ~hich supports the Design Basis L
Yerification program will perform a
technical adequacy review of the existing
BFN mechanical calculations via sampling
plan. A random sample of each type/area
of essential mechanica) calculations is
planned. Types/areas of essential

22bBU-)8 (11/19/87)
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Findings

1)EVlSlON NUNER 1 4
Page B-)8 of 27

Corrective Actions

i)ement 232.8 - KN (Continued)

calculations that are identified to have
coamon cause deficiencies (i.e., show a.
tlend) ttltt have thcll sarp Ic slee
1ncreased. Since a question has been
raised concerning some piping minimum
wa)1 thickness calculations performed by
TVA, on NSSS systems, a review of the
reauired es'sential niping minimum wali
thickness calculations (performed by TVA)
fnr NSSS svstoems is n)armed Th)c wi11
include all piping, connecting to the

t t ~ l tt tkI Cal LMI '\ Mll loni hydlclN QIHI 0) I Vine ~

piping for which Genera) Electric piping
and vaive specification 22A)845AB appiied
as addressed in ESCP Report
No. 232.8(C). Other areas of TVA piping
minttdum wal). thicknoss calcu)ations wil)
bu sampled (such as .non-NSSS systems).
Essentiat cate lations performed by TVA
'that are found to oe inadequate per code
requiretdetltS wi » be either reviSed,
superseded, or obsoleted (if TVA is nut
responsible for the design of such
systems). Ca)cu)ations !foi whicn TVA is
responsible for the design will be
checked against the bill of materials to
verify that the piping schedule which was
nrdorod and inctal1ott meetS tho ra nuirod
minimum wall thickness. The calculation

I.. ~ t ~ t l..d c ~ t rdut ~ ir
wt vgI am twnIcn In Iuuno on ~ z vns t nasa

been scheduled in P2. CAOs will be
written for ali essentiai calcuiations
fOund tO be defiCient (either CA))R'S Or
Plk's, as appropr)ate)."

The eva)uation-team concurs with this
'corroctivo action

iantut 18 /lg/82)
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Corrective Actions

Element 232.8 - BLN

a. The ASK Section III code formulas
(Subparagraphs NB/NC-3641.1), for
calculating required minimum wall
thicknesses of stainless steel Class 1

and Class 2 piping, respectively, may
be less conservative than the 12.b
percent criterion established for MBN

units 1 and 2 in 1978.

BLN

a. Piping design criteria established by TYA Oivision of
Engineering Uesign have consistently required use of
appropriate piping code rules to determine the minimum
required pipe wall thickness in safety and nonsafety
class systems.

H maximum permissible reduction of nominal wall thickness
Of 12.6 perCent iS allOwed by SeVeral ASTH Standard
specifications fur furnishing seamless and welded carbon
steel and stainless steel piping products.

The manufacturing tolerance on nominal pipe wall
thickness specified for material purchase is not an
element in the piping code equation for determining
minimum required pipe wall thickness and, thus, has no
impact on the design conservatism.

a. No corrective action is required.

tNOt**1AARAAAONtik
Element 232.9 - Freezing of Condensate Lines

f1*At1*ANOINT*1***1

Si)N

a. Proximity of cold glycol lines to ice
condenser air handling units (ANUs)
can cause freezing of condensate
water drain lines from the ANUs,
thus preventing drainage and
causing clogging of AHUs.

a. The ice condenser AHU glycol and condensate drain lines
are insulated, and the latter are heat traced. I'roximity
Of the glyCOl and COndenSate drain lineS iS nOt the CauSe
of condensate drain line freezing. Furthermore, at SUN

the minimum diStanCe between the glyCO1 and COndenSate
drain lines is more than 6 feet, which cannot be
considered as "running next to each other" as stated in
the NUN EC. The identified problems do not involve
safety-related components.

SQN

a. No corrective action is required.

22680-18 (11/19/87)
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Page 8-20 of 27

Corrective Actions

Element 232.9 - SIIN (Continued)
\

b. Peripheral finding. b. The most pruuable cause of cunduttsate drain line freezing
would be related to the extensive ainount of piping
surrounded bv a IU'o Ib'P environment, Actual
experience indicates that the most frequent direct CauSe
nf cssrh fraattnn htt haan hnst trsrI F 11 . Csslitat nu nut ssas ~ I ~ saut, ts au s ~ Iu ~ a ~ ~ ui a usp ~ Isat
experienced a number of oCCurrenCeS of freezing of ANU
COAUCASaLe tiraiA linust has ideAttfied SpeCifiC Causes
for recent occurrences, and rectxttxended corrective action
aCCOrdi Ag Iys

The SIIN FSAR discussion related to freeze prevention
provisions fur the condensate drain 'lines is not clear,

b. The problem description of
CATO 232 09 54N 01 states:

"Portions of the ice condenser AIIU
Coiiuensate VI a IA I Ines Islay havC IASUIaL IOA
missing or in poor condition. The type of
insulation used may not oe suitable for the
environmental conditions present during
operation. Evaluation and repair or
replacement may be necessary. Also the FSAR

may need revision to clarify operational
rPJtiiirPIIJPntc nf thP AHH Itnfrnctinn "

tud ~ tt ~ tt I Irdot
~ In d I us ~ cut sca as.t ivss tsiaii Lans I
(TCA8-08b, 04/12/87) states:

"ECN L6468 will add insulation on the radial
beamS in the upper bay Of the ICe
condenser. Ittdification will help maintain
temperature in the upper bay, and reduce

rdencatinn whirh I nntribsstec to irn
buildup. ECN L6468 has been issued, but is
scheduled foi —Ialplctsseritat ioii pos't U2
restart. In addition to L6468, work
requests will be placed on portions of the
condensate drain line which require new
fnsulation. SI- 108. I Z IU8.2 requires
weekly inspection for ice buildup in the
upper bay. Any ice found is removed.
Note I'hP prnnuct 8 CAP WI I I Signifirantly
reduCe the amount of ice buildup found in
the uppei" vaj-of tiic ice coriucAser
However, because of the subfreezing
environment in the upper bay, this area will
continue to serve as a condensing medium for
warm moist air in upper containment. If any
significant frost or ice buildup should
occur after the CAP is impletttented, then
SI-IU8,1 I 108.2 will provide a suitable
method For removing the frost or ice
buildup."

The evaluatiori -team-concutrs with SItis
corrective action.

2680-18~8/87)
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Findings

RE VISlON NOSER: 4,
Page B-21 of 27

Corrective Actions

Element 232.9 - KBN

a. Proximity of cold glycol lines to ice
condenser air handling units (AHUs)
can cause freezing of condensate
water drain lines from the AHUs,
thus preventing drainage and
causing clogging of AHUs.

a. The concern correctly states the condition of proximity
of the ice condenser air handling unit glycol and
condensate lines at the time of tne concern. The
arrangement tends to minimize expoSure of the condensate
line to ambient air, aud to maximize the effect of the
cold glycol line on the condensate line in the particular
area cited. This arrangement could cause freezing of the
condensate line as described in the concern.

a. No corrective action is required.

BFN BFN

Subsequent to the concern, insulation was removed from
the condensate drain line to allo~ heating by ambient
air. Also, the drain line was moved closer to the end
wall, away from the glycol line, reducing the effect of
the latter. These changes have apparently eliminated the
freezing problem.

(N/A)

BLN

(N/A)

(N/A)

BLN

(N/A)

(N/A)

BLN

(N/A)

10tN**10H1f000kH
Element 232.10 - Orilled Holes in Branch Connections

$ *t*kaka*11llltitt

SQN

(N/A) (N/A) (N/A)

226BU-iu ( 11/19/87)
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F indjngs

REYISION NOSER: 4

Page 8-28 of 27

Corrective Actions

:.lement 232.)u - N8N

1.. Fire protection piping branch connection
fabrication by welding an outlet fitting
tn the run pipe (header) then dt i llinn a
hole in .the run pipe wall thruugh the

~ I L CIL ~ ~ .. L LVULICL ~ I L L III'JJ OIOy IIVI UC OUCguOLC ~

N8N

a. The installation procedure of attaching "tilreadolet" type
branch connectiun fittingS in the fire protuCtiOn piPing
SVStnln bu hnrinn the hnln in thn heater I r. n ninnl
following attachiasnt welding ttlay have been In4tloyed.

The procedure"of drilling following welding is a well
established technique approved by pipe-fitting
fabricators.

a. NO COrreCtiVe aCtian iS reuuired,

lFN

.N/A)

il N

Applicable piping codes do not prohibit this procedure,

Arrnntahln hr nrh rnnnert innS ran hn nrOVida d nn Small
piping if care is taken in executiun.

8FN

(N/A)

8l N

8F li

(N/A)

kl tl

N/A)

I1 1 11OW1 1 1 11 1 1 1 1 1 1

Element 232.)'l - ERCM Chiller Piping
I11111111111111111

(N/A) I U III\iIIlnI

iiiN

'N/A) (N/A)

SqN

(N/A)

12bUU- IU ~/87)
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Findings

REVlSlON NUNER: 4
Page B-23 of 27

Corrective Actions

Element 232. i) - MBN

(N/A)

BFN

i'H/A)

MBN

(N/A)

(H/A)

BLN

MBN

(H/A)

(H/A)

ao

I
i b,

Cl's proposed des1gn change to provide
crossover ties between redundant ERCM

trains for chillers in the VK, VE, and
VF systems was not accepted.

Cl's proposed design change to add a
strainer in the ERCM system was nut
accepted.

Electr1cal contactor problens exist
in chiller units of the VE, VF, and
VK systems.

a. The'ERCM system as designed meets regulatory requirements
as to the s1ngle failure criterion. ERCM system
cross-connections provided between units l and 2 provide
essentially the same degree of system reliability as
would the proposed cross-connections between the
separate, redundant trains. Piping cross-connections as
suggested would add little to the reliability of the HYAC

systems'ross-.connections
as suggested would add additional

complexity because of regulatory considerations, such as
the single failure and co+non mode failure criter1a.

b. Strainers have not been installed in the chiller ERCM

control valve tr1m piping, because it has been determined
that the problem noted was the result of corrosion of the
valve internals, not of the carbon steel system piping.

To address the scale and rust buildup on the pilot valve
contact surfaces, nickel plating has been applied to the
surfaces of the upper diaphragm plate and the internal
surfaces qf the cover plate, both internal to the valve.

c. Altho'ugh a technical disagreement with the chiller
package vendor did occur, no physical problems with these
components can be identified.

a. No corrective action is requ1red.

b. No corrective action is required.

c. No corrective action is required.

226BO-ls ( l I/Ig/Nl)
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Issues Findings Corrective Actions

tnntttttttttttt*tt
Element 232.)2 - Butterfly Valve Seatsttttttttttttttlttt.

SQI

(N/A)

SIIN

(N/A)

SijN

(H/A)

(H/A)

BFN
m

~ . (N/A)

BLN

(H/A)

BFN

(N/A)

BLN

(N/A)

(N/A)

BLN

a. Co,"'.denser circu!ating ~ater system
rubber-seated butterfly valve
seats tend to dry, and crack.

NO generIC preblegnS With rubbel Ss ated butterfly
valves in the condenser circulating water system (KH)..IJ s is ~ 1C4 A
I uulu Ut IVnhl I I ICU ~

Reported butterfly valve seat problems in other cooling
water systems were tne result of prob!vms encountered
during plant warehousing, installation, or startup and
not due to inmroner material selection,

4 nnnsnte wnnt>ini n r uh ~ reswsnn»nt< I volvo cauttUVI jtMII% II~ 0 IVIIIU I ~ I g u \ I p I 'l ~

tank linings, etc.) currently in dry layup show signs of
deterioration and cracking. lConditions kiiown to
prematurely aye rubber components)

A formal program to refurbish deteriorated rubber
components at some future date has not been established.
TVA will review replacement requirements on an as needed
basis.

a. No further corrective action is.reouired.
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F indingS
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Page 8-25 of 27

Corrective Actions

0 a a a 0**1a 1 *f*00 a a f
Element 232.14 - System Color Coding

*10040k aaaaaaakti*

SQN

(N/A)

iIBN

a. The use of the same system color code
for three different systems could
cause confusion.

BFN

(N/A)

SUN

(N/A)

NdN

a. The lIUN system color coding selection uas found to be
reasonable and appropriate. It is unlikely that plant
operators would be confused uy the grouping of different
systems under one color coding group.

BFN

(N/A)

SQN

(N/A)

RUN

a. No corrective action is required.

(N/A)

(N/A) (N/A) (N/A)

22b80-18 (1I/Ig/87)
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Page 8-26 of 27

Issues Findings Corrective Actions

1111 11 1I1 414 1 1 1 4 11

Element 232.1g - Excessive Piping Kvement
~1111111*1 11111111

(H/A)

4I I \ o > L 3 t i t t 1Ij
~ .r tittup tut.oLcu uVUIU44u In pOILat tvu

has experienced large displacements
during testing.

(N/A)

vNM

4 ~ the eV4lu4t tun team wi tnieSSeu a IU- inCh Steam generatOr
blowdown line witiiin the area of question.tieving
horizontally approximately I/2 inch.

The line noted above has a history of severe vibration
and nisnlacoairnt problems caaIsi d br flachinn flow
conditions.

VibratiOn prOblemS aSSOCiated With the feeuwater
recirculation piping within this saire area iiave been
resolved.

Recent experiences of high pressure nipinu failures at-
Surrey and It73ave Power, Plants warrant consideration of
norcennol Safetv.Cunroroc at the nertai 788 aroa

SUN

(N/A)

~ Io4o ui ~

a. the problem description of CATO 232 lg
NN Ul states:

"Sufficient iustification has nnt been
provided from a personnel safety
ctandnniot Fei inrat Erin OF arrocc
structure near high pressure piping."

TVA's corrective action plan (CAP)
(TCA8-279, U3/ I3/il7) states:

"A riSk assessment analysis Mill be made
on tne IU-inch steam generator blowdown
line. ThiS analysis will be similar to
tiiat deoo On tho main ctoom iineS in
Subcategory Report 9U700, Uesign as
Rclatcd Eo liidustr ial Sofety.
Appropriate corrective action will be
taken if it is determined that there is
an unacceptable risk."

The evaluation team concurs with this
corrective action, also noting that pipe
lint rorbutinn Oi rolbratiun Of tho
personnel station may be appropriate.

!268U- IU ~/87)
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Issues

Element 232.19 - BFN

(N/A)

BLN

(N/A)

*tOOAktilkl*401*10
Element Z>Z.ZU - Uefective Roctwell Valves

t4*41Atll*1**0**k

ATTACHMENT B
SUNNY UF ISSUES, FINUINUS, ANU CORRECTIVE ACTIONS

FUK SUBCATEiiOKY ZbOOO

Findings

(N/A)

(H/A)

(N/A)

BLN

(N/A)

REVISION NUNER: 4
Page 8-27 of 27

Corrective Actions

SQN

(N/A)

NBN

a. Oefective Rockwell valves were
discovere'd in a procurement audit.

BFH
I

(N/A)

BLN

(N/A)

f.

(N/A)

a. The valves procured under the contracts in question were
SNOP hydrostatically tested tu a pressure of ZISU psig,
1UO psig less than the pressure required by the Code for
AS'II Class 2 and 3 applications. However, noting
tne conflicting requirements specified in applicable
standards and ASIE III code editions, the governing ASIE
Codes and Standards Comaittee, in correspondence with
TVA, has validated the acceptauility of the hydrostatic
testing conducted on these valves.

Valves procured from Rockwell International under tne
contracts in question are suitable for use "as is" in IVA
Class 2 and 3 nuclear power plant piping systems.

BFN

(N/A)

ULN

(N/A)

(N/A)

MON

a. No corrective action is required.

(N/A)

BLN

(N/A)

226BU- IB ( II/I9/U7)
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TVA EMPLOYEE CONCERNS

SPECIAL PROGRAM

REPORT NUMBER: 26000
REVISION NUMBER: 4
Page C-1 of 9

ATTACHMENT C

REFERENCES

l. ANSI Standard N45.2.1-1973, "Cleaning of Fluid Systems and Associated
Components During Construction Phase of Nuclear Power Plants"

2. General Construction Specification G-39, "Cleaning During Fabrication of
Fluid Handling Components," Rev. 9, (09/05/85)

3.

5.

6.

7.

Construction Specification N3M-890, WBNP, "Chemical Cleaning Instructions
for Piping Systems," Rev. 7, (ll/06/85)

4

Construction Specification N4M-891, BLN, "Chemical Cleaning Instructions
for Piping Systems," Rev. 6, (10/25/85)

FACT 4.36, WBNP, gC Test Procedure, "Cleaning and Flushing of Fluid
Handling Systems and Components," Rev. 6, (03/12/85)

BNP-CTP-6. 1, Construction Test Procedure, "Cleaning and Flushing of
Systems," Rev. 8, (04/14/87)

OCT 3. 14, WBNP, OC Test Procedure, "Flushing of Instrumentation Sensing
Lines," Rev., 3, (10/17/84)

8. Phone call from C. Aronson to H. Mahlman, TVA, discussing instrument line
fabr ication details, {04/16/86)

9. FSAR Section 6.3, Emerqency Core Cooling System (Amendment 52)

10 TVA drawing 47V811-1, Rev. 31, SIS Flow Diagram

ll. TVA drawing 47W811-2, Rev. 22, SIS Upper Head Injection Flow Diagram

12. 10 CFR 50.46, "Acceptance Criteria for Emergency Core Cooling Systems for
Light Water Nuclear Power Reactors"

13. TVA memo Pierce to Standifer, WBNP Unit 2 UHI (Upper Head Injection)
Removal, 02/27/85, {PMO '85 0227 603)

14. TVA letter to NRC, J. A. Oomer to E., Adensam (B45 851003 827) (09/19/85)

15. TVA ECN 5548, 03/12/85, covering changes on Unit 2 resulting from UHI
removal, (826 '85 0321 506)
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16. TVA, Sequoyah Nuclear P'lant Drawings,

47W851-1 Rev„ 17 Mechanical I=low Diagram, Reactor Building Floor and
Equipment Drains

47M476-1 Rev. 9 Reactor Building,Anr>ulus Floor Drains and Embedded
P1ping

47W476-2 Rev. 10 IReactor Building, Coirtaino>en'r ains and Embedded

Piping

47BM476 Rev. 1 Piping Bill of Material, Reactor Building Annulus
Floor Or ains, and Emb. Piping

47BM476-1 Rev. 2 Piping Bill of Material, Reactor Building-Containment
Drain;s and Emb. IPiping

17. TVA, Watts Bar Nuclear Plant Drawings

47M851-1 Rev. 17 Mechanical Flow IOiygrym,I React;or,Building Floor elnd,
Equipment Drains

47W476-1 Rev. 9 Annulus Floor Drains and Embedded Piping

47W476-2 Rev. 10 Reactor Building Containment f)rains and Embedded
Pl ping

47BM476 Rev. 1 Piping Bill of atlatl rial, Reactor Building Annulus
Floor Drains 'and Emb. Pipirig

47BM476-1 Rev. 2 Piping Bill of Matierial, Reactor Building Cont;aipment,
Drains and Emb. Piiping

18. TVA NSRS Investigation Report No., I-85-921-SQN, "Reactor Building Raceway
Ora1ns," (03/06/86)

19. Telecon, G. H,. Martin (Bechtel) with E. Croft (Becht;el-WBN), (06/l7/87)

20. TVA Mechanical Design Guide OG-M18.9.1, Pev< 4, "Insulation for Piping
and Equipment, 1n Nuclear Power Plants"

21. TVA Specif'ication No. 1475, "Thermal )nsqla~tion P)atqrials for Piping and
Equipment Inside. the Containment for Sequoyah Nuclear Plant Units, l,and

2,'nd

Thermal Insulat:1on Materials for Piping', Equipment and Reactor Vessel
Ins1de the Containment for Watts Bar Nuclear

implant

ILlnits 1 ihnd 2,,"
(undated)
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

TVA Specification No. 2093, "Insulation for Piping and Equipment
Including Installation, and Pipe and Equipment Insulation Installation
Inside Containment and the Main and Reheat Steam Piping to the Turbine
Building, Sequoyah Nuclear Plant Units 1 and 2," (undated)

TVA Hazard Control Standard, Number 510, "Identification of Piping,"
Rev. 0, (ll/22/72)

TVA Specification MEB-SS-10.21, "Thermal Insulation Materials for Piping
and Equipment including Installation and the Installation only of Metal
Reflective Insulation Furnished by Others for TVA Projects," {undated)

TVA Specification No. 2967, "Insulation for Piping and Equipment
Including Installation and Pipe and Equipment Insulation Installation
Inside Containment and the Main and Reheat Steam Piping to the Turbine
Building, Watts Bar Nuclear Plant Units 1 and 2," (undated)

TVA Specification WBNP-OS-3835-2529-R2, "Penetration Assemblies,"
(06/22/76)

TVA Contract No. 80K 52-825640, (05/05/80), "Installation of Insulation
for Piping and Equipment," Change 91, (03/18/85), (B49 850321 525)

Thermal Insulation Handbook, Turner and Malloy, McGraw-Hill Book Company,
1981

TVA memorandum from H. L. Abercrombie to K. H. Whitt, (01/16/86)
[no RIMS number]

TVA memorandum from K. H. Whitt to H. L. Abercrombie (02/13/86)
[no RIMS number3

TVA Specification 1067 (No. 53-92313), "Insulation for Piping and
Equipment including Installation and Reactor Vessel and Pipe and
Equipment Installation inside Orywell and through the Second Isolation
Valve, BFN, 1, 2, and 3," (undated)

TVA memorandum, W. R. Beasley to G. R. Hall, Browns Ferry Nuclear Plants
- Potential Generic Condition Adverse to guality,, (B22 85 1205 001),
(12/05/85)

ECN L-1970, replace carbon steel piping valves (except header isolation),
and fittings, 4" and smaller in the FECW system with parts made of
type 316 stainless steel (04/06/77)

TVA memorandum, T. G. Chapman to G. G. Turner., (822 870313 010),
(03/13/87), Brnwns Ferry Nuclear. Plant - response to Corrective Action
Report (CAR) 87-0012
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35. Johns-Manville Sales Corpor ation Material iReceiving Report documentation,
(10/17/80)

36. TVA Nuclear Safety Review Staff Investigation Report No. I-85-106~SQN,
(12/27/85) [no RIMS number]

37. TVA S0.55(e) report to NRC, L. M. Mi',ll~q (TVA') to J. P. O'Reilly (N'RC),
"Nonmetallic Insulation Without Proper lOoCumentatjon'," [NEB 840514 612],,
(0 5/1 0/84)

38., Design Change Request WB-OCR 447, (03/30/82)

39. Nonconformance Report 2272R [WBN 800425 003]„(04/18/80)

40. Nonconformance Report 2501R,, [WBN 831297 '101,], (1'I/22/80)

41. Letter to NRC, from L. M. Mills, lVA, to J. P. O'Reilly, NRC, Watts Bar
Nuclear Plant Units 1 and 2 - Deficient KerqteSt Y-Type Globe Valves;-,
NCR 2501R - Revised Final Report [NEB 820823 620],, (08/20/82)

42. J. C. Standifer, IOM, to G. Wadewitz, Nonconformance'Report 2501, Rev. 2,
ME B840224 009], (0l? /24/84)

43. Unit 1 Workplan No. 4352, (ll/12/85)

.44. TYA response to concern in Nuclear Safety Update (NslRs), volume 1,. no. 2,
12/18/85,, page 4

45. TVA memorandum, R. W. Cantrell to K. W. Whitt,,"Request for
Investigation/Evaluation: Concern No.l INI-85-388-008 - Incomplete Flow
Di agram," (07/10/8S)

46. SQN GCTF Report on Employee Concern IN 85,'-400-002', "Rubber Gasket
Deterioration," GlOR-23-23, Rev. 1, (05/19'/86)

47. "Nuclear Power Experience," PWR Volumel, Section VII'I,.B, aisd BWR Volume,
Section VIII.C,', updated through Ol/87

48. BFN FSAR Section 10.7, Raw, Cooling Water System; Section 'i0.9, RHR

Service Water System; and Section 10. 10, Emergency Equipment Coolingi
Water System, Amendment 4

49. WBN Drawings 47W845-1, R28, and 47W844-1, Rev. 10, Flow Diagrams for the
Essential Raw Cooling Water and Raw Cooling Water Systems, respectively

3761D-R3 (11/23/87)
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50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

BLN TVA Design Criteri a Diagram Essenti al Raw Cool ing Water:

3GW0653-KE-01, Rev. 8 (FSAR Figure 9.2. 1-1 Amendment 23, ll/05/82)
3GW0653-KE-02, Rev. 3,'(FSAR Figure 9.2. 1-2)

WBN Drawings 478M450 and 47BM447 (series), Bills of Material for the
Essential Raw Cooling Water and Raw Cooling Water Systems, respectively

BFN Drawings 47BM446, 47BM450, and 47BM451 (series), Bills of Material
for the Raw Cooling Water,, RHR Service Water, and Emergency Equipment
Cooling Water Systems, respectively

SQN Drawings 47BM450, 17BM302, and 47BM915 (series), Bills of Material
for ERCW and High Pressure Fire Protection (HPFP) systems

BLN TVA Bill of Material - Piping, Drawing

Essential Raw Cooling Water 3BW0453-KE Series
Raw Cooling Water 3TW-0451-00 Series

ASTM Standard D1330-85, "Standard Specification for Rubber-Sheet
Gaskets," (04/26/85)

Telephone conversation S. Presser (Bechtel) with T. E. Cook (Garlock Area
R'epresentative), (09/24/86)

Watts Bar Final Safety Analysis Report (FSAR) Section 12 and NRC question
331.27, through Amendment 54, (04/02/85)

Title 10, Code of Federal Regulations, Chapter 1, Part 50.55a, Codes and
Standards

WBN Plant Pipe Wall Thickness Reconciliation Calculations for Class 1 S.
S. Piping [SWP 820609 009], '04/15/82

TVA calculation IGSCC-RAM-2, Minimum Pipe Wall Thickness Required for the
Recirculation, RHR, Code Spray, RWCU, and,RPV Drain Systems,,
[BWP 840308 102], (02/10/84)

TVA calculation 47W400-1.6, Determination of Wall Thickness," (1967)

SON Plant Pipe Wall Thickness Verification Calculations (Preliminary and
Unnumbered) for Auxiliary Control Air and Steam Generator Blowdown Systems

63. BLN Plant Pipe Wall Thickness, Calculations for S. S. Piping BLN-ND-0053
3-Ml-RRH-020175, Rev. 5, (12/15/82) and BLN-NV-MDD 3-M4-MDD-050776,
Rev. '6, (12/15/82)

37610-R3 (11/23/87)
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64. General Electric (GE) Letter, P/A-156, l(05/N/67)q W. N; Oberly (GE) to
J. R. Parrish (TVA)„Piping and Valve Specification 22A1045AB

65. TVA Piping Bill of Material drawings for BFN units 1 & 3, Core Spray
System, 47M458 Series, (08/15/68)

66. TVA Piping Bill of Material Drawings for BFN units 1 & 3, Residual Heat
Removal System, 47W452 Series, (08/1,5/)8),

67. Nuclear Power Exper'ience, Volume PWR-2„ Book 2; Section VII.B, Pressure,
Suppression Containment, through October, 1986, updates

68. SQN Draw'ing 47W462-9, IRev. 8, "Reactor Building, Ice Condenser System"

69. SQN Drawing 47W462-59, Rev. 1, "Reactor Building, Ice Condenser System,
Heat Traced Process Piping"

70. TVA Report 232.9(B)., Sequoyah Element NoneRestart~ Justification Summary',
Freezing of Condensate Lines, P. R. Simmons, (ll/20/86)

71. WBN Or awing 47W462-8, Rev. 'l9, Ice Condenser, System

72. WBN Drawing 47W462-9, 'Rev. 15, Ice Condenser, System

73. WBN Drawing 47W462-408, Rev„O, Ice Condenser System, Insulation

74. WBN Drawing 47M462-409; Rev,. 0, Ice Condenser System, Insulation

75. WBN Drawing 47M462-411, Rev,. 0, Ice Condenser System, Insulation

76. MBN 'P&E {Nuclear) Employee Concer'n Repbrtl, ConCerh Number IN-85-772-005,,
prepared by O. N„ Goode, (Undated)

77. TVA Maintenance Request A-5'?8492, (11/08/85)

78. Telecon, D. G. Hogue and R. Weth, TVA, and C. Aronson, Bechtel, IOM 1611,
(03/03/87)

79. Pipirig Area Drawings:

( 1) 47W491-53, Rev. 9 (02/18/85)

(2) 47W491-70,'Rev. 1 (02/12/85)

70. Auxiliary Building, fire protection system piping bill of materia'I
drawings 47W491 Series, (06/28/77)

3761D-R3 (11/23/87)
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81. Telecopy, E. Croft (Bechtel-WBN ) to G. Martin (Bechtel'), site visit
report, (06/18/87)

82. Bonney Forge Corp. product information, Info@nation Handling Services-
VSMF, Cartridge 8085, Frame 0909, (05/06/87)

83. Telecon, G. Martin/J. Franc (Bechtel) with guinto Toigo (Bonney Forge
Corp.), (06/17/87)

84. ANSI B31. 1-1973, Power Piping, (06/15/73)

85. Nonconformance Report 2086, [BLN 821122 112], (ll/17/82)

86. Telecon, G. Martin, Bechtel, to F. Barrow, TVA/BLN, (05/28/87)

87. ANSI N18.2-1973, Nuclear Safety Criteria for the Oesign of Stationary
Pressurized Water Plants

88. ANSI N658-1976, Single Failure Criteria for Fluid Systems

89. Trane letter to TVA, TVA' System Schematic Auxiliary Building Coomon
Area Air Conditioning System Orawing, [MEB 821102 021], ( 10/27/82)

90. TVA IOM, R. M. Hodges to C. A. Chandley, [EEB 821210 903], (12/10/82)

91. Nonconformance Report 1948, [BLN 820813 118], '(08/09/82)

92. Work Request 85-036, (06/25/85)

93. Oivision of Construction (ONC) Nonconforming Condition Report (NCR) No.
1819, [BLN 820430 113], (04/28/82)

94. ONC NCR No. 2170, [NEB 830124 220], (01/13/83)

95. ONC NCR No. 2186, [BLN 830216 108], (01/19/83)

96. ONC NCR No. 2187, [BLN 830215 108], (01/19/83)

97. ONC NCR No. 2231., [NEB 830210 218], (02/02/83)

98. TVA letter to NRC, Gridley to Grace, "Failure of Butterfly Valves,"
[L44 851009 806], (03/28/86)

99. 'elecon, G. Martin, (Bechtel), to F. Barrow, (TVA/BLN), (05/28/87)

100.. CATS No. 86005, NC0-85-0184-002, (03/25/86)

3761 D-R3 (11/23/87)
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101.

102.

B. R. Ford (Bechtel) IOM to L. Damon'Bee/teil), (02/25/87), Trip Report;
2/17 2/20/87

Test Deficiency Report No. PT-174, Rev, 4„(07/02/84)

103..Wor kplan 471 1, (08/28/84)

104.

105.

106.

107.

108.

109.

110.

1,1 2.

113.

114.

115.

116.

TVA memorandum, M. K. Jones to B. S., Willis, Damage to Long Cycle
'ecirculationValve„ 1-PCV-3-40 [TOE-8501:30-966], (02/11/86)

Technica'i Instruction TI-56.3, Scaling and Setpoint Document, System 3,
Feedwater System, (Rev. 5), (04/16/86)

System Operating Instruction SOI-2'nd 3.1, (Rcv. 12), Condensate and
Feedwater System

ECSP Report 90700, Design as Related to Indqstr;ial Safety, Rev., 2
{01/29/87)

TVA memorandum (1iVA 450), T,. A. Hogan to H.,A. Mahlman, Identification of l

Rockwell International contract pertainina to defective valves, (03/26/87)

TVA Office of guality Assurance Deviation~ Repo! t S-A-84-0001-06,
(05/15/84)

Letter from M. N„Bresslc!r, TVA, toiG.i M.i Eisenberg, ASME, Improper
Hydrostatic Tests of 4-Irich and Under NPS Valves, (09/14/84)
[no RIMS number]

Letter fromm K., Ennis, ASME Codes and Standards Coimmittee to
M. N. Bressler, TVA, [NEB,850131 613], (01/30/85)

TVA Electrical Design Standard OS-E18.3.3, Instrumentation and Control,,
Instrumentation Symbols and Tabulations, Rev. 2, (09/30/83)

TVA Hazard Control Standard, Number 301, Criteria for Warning Colors,
Rev. 0, (07/14/72)

TVA memorandum O. F. Goetchens to G. B. K,irk, (05/02/86), Test Results
from Non-Metallic Thermal Insulation U'sedl on CSSC Stainless Steel Piping- Cats Nos. 86012, 86013„ and 86025, '[SOl 860502 922]

TVA memorandum from H., L. Abercrombie to R. F. Denise, NSRS Investigation
Report No. I-85-'921-S(lN, {05/13/86)

TVA memorandum from H., B. Bouriids to J. J., Erpenbach,, Watts Bar Nuclear
Plant (WBN) - Corrective Action Plan for CATO 23202-WBN-01,
[B26 870728 008], (07/27/87)

0

3761 0-R3 (11/23/87)

0



cP< *
TVA EMPLOYEE CONCERNS

SPECIAL PROGRAM

REPORT NUMBER: 26000
REVISION NUMBER: 4
Page C-9 of 9

117. WBN FSAR Section 6.7.6, Refrigeration .System Amendment 49
I

118. BIF letter to TVA, Richard Ricapito to Robert Poole, BIF- utterfly Valve
Seat Life, LMEB 830524 5053, (05/18/83)

119. BNP-CTP-4.4, Construction Test Procedure, "Flushing and Pressure Testing
of Instrumentation Line," Rev. 2, (01/30/85)
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