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Preface

This 4uhcaf.otaory ropcel, is one of a series of reports done for the Employee
Concerns Special Program (EC5P) of the Tennessee Valley Authority (TVA).
The ECSP and the organization which carried out the program, the Emploype
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 riled before February 1, 1986. Concerns riled after that
date are handled by the ongoing ONP Employee Concerns Progrim (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
mission of the Employee Concerns Special Program was to thoroughly
investigate all issues presented in the concerns and to report the reoults
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 affectingthe restart of Seguoyah 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 EC7G evaluation found more than one issue per
element.

Subcatogory reports summarize the evaluation of a number of elements. The
subcategory report does more than collect element level evaluations,
however. 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
oerlap 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 unique to ECSP reports, and a list of acronyms (terms formed
from the first letters of a series of words).

Additionally, at the end of each subcategory report the reader will find at
least two attachments. The first is a Subcategory Summary Table that
includes the following information: the concern number, a brief statement
of the concern, and a designation of nuclear safety-related concerns. The
second attachment is a listing of the concerns included in each issue
evaluated in the subcategory.
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The subcategori4', are themsolveo summarizPd in a series of eight category
reports. Each category report reviews the major findings and collective
significance or the subcategory reports In oi.q of the following areas.

* management and personnel relations

i Industrial safoty

Scoiistruct Ion

* material control

* operations

* quality ateurance/quality control

welding

engineering

A separato report on employ** concerns dealing with specific contentions of
intimidation, harassment, and wrongdoing will be released by the TYA Office
of the Inspector General.

Just as the subcategory reports integrate the infnrmation collected at the
element level, the category reports Integrate the information assembled in
all the subcategory reports within the category, addressing particularly
the underlying causes of those problems that run acroFs more than one
subcategory.

A final report will integrate and assess the information collected by all
or the lower level reports done 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 Procedure Manual. "'he Manual s.ells out the program's
objectives, scope, organization, and responsibilities. It also specifies
the procodures that were followed in the investigation, reporting, and
close-out of the issues raised by the over employee concerns.
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ECWP SUBCATEGORY REPORT GCLOSARY OF TERMS'

classification of PVAluintOd Iueuve the vialuation of an issue leads to one of
the folIowint, dl Ptrminat for:

Class A: Issue can not he verfiled aso factual

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

Clans C: Insuo is factual and Identifies a problem, but corrective action
for the problem was initiated befnre the evaluation of the issue
was undertaken

Clans 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: ýIssue itself does not Identify a problem, but as a result of the
evaluation another problem was discovered f r which corrective
action was initiated or is needed

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

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

employee concern a formal, written description of a circumstance or
circumstances that an employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on a K-form or a form equivalent to the
K-form.
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evaluator(s) the individual(s) assigned the responsibility to assess a specific
grouping of employee concerns.

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

issue a potential problem, as interpreted by the ECTG during the evaluation
process, raised in one or more concerns.

K-form (see "employee concern")

requirement a standard of performance,. behavior, or quality on which an
evaluation judgment or decision may be based.

root cause the underlying reason for a problem.

t T erms essential to the program but which require detailed definition have been
defined in the ECTG Procedure Manual (e.g., generic, specific, nuclear
safety-related, unreviewed safety-significant question).
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Acronyms

AI Administrative Instruction

AISC American Institute of Steel Construction

ANS American Nuclear Society

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

ASTM American Society of Testing and Materials

AWS American Welding Society

BFN Browns Ferry Nuclear Plant

BLN Bellefonte Nuclear Plant

CAQ Condition Adverse to Quality

CAR Corrective Action Report

CATD Corrective Action Tracking Document

CCTS Corporate Commitment Tracking System

CEG-H Category Evaluation Group Head

CFR Code of Federal Regulations

CI Concerned Individual

C?1TR Certified Material Test Report

COC Certificate of Conformance/Compliance

DCR Design Change Request

DNC Division of Nuclear Construction (see also NU CON)
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ONE Division of Nuclear Engineering

DNQA Division of Nuclear Quality Assurance

DNT Division of Nuclear Training

DOE Department of Energy

DPO Division Personnel Officer

DR Discrepancy Report or Deviation Report

ECN Engineering Change Notice

ECP Employee Concerns Program

ECP-SR Employee Concerns Program-Site Representative

ECSP Employee Concerns Special Program

ECTG Employee Concerns Task Group

EEOC Equal Employment Opportunity Commission

EQ Environmental Qualification

ERT Employee Response Team or Emergency Response Team

FCR Field Change Request

FSAR Final Safety Analysis Report

FY Fiscal Year

GET General Employee Training

1.'/AC Heating, Ventilating, Air Conditioning

II Installation Instruction

INPO Institute of Nuclear Power Operations

IRN Inspection Rejection Notice
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L/R Labor Relations Staff

M&AI Modifications and Additions Instruction

Mi Maintenance Instruction

MSPB Merit Systems Protection Board

MT Magnetic Particle Testing

NCR Nonconforming Condition Report

NDE Nondestructive Examination

NPP Nuclear Performance Plan

NQAM Nuclear Quality Assurance .Manual

NRC Nuclear Regulatory Commission

NSB Nuclear Services Branch

NSRS 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 Office of Nuclear Power

OWCP Office of Workers Compensation Program

PHR Personal History Record

PT Liquid Penetrant Testing

QA Quality Assurance

QAPP Quality Assurance Program Plan

QC Quality Control

QCI Quality Control Instruction
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QCP Quality Control Procedure

QTC Quality Technology Company

RT Radiographic Testing

SQN Sequoyah Nuclear Plant

SI Surveillance Instruction

SOP Standard Operating Procedure

SRP Senior Review Panel

SWEC Stone and Webster Engineering Corporation

TAS Technical Assistance Staff

TVA Tennessee Valley Authority

UT Ultrasonic Testing

VT Visual Testing

WBECSP Watts Bar Employee Concern Special Program

WBN Watts Bar Nuclear Plant

WR Work Request or Work Rules

WP Workplans
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Executive Summary

Instrument Tubing

Report Number: 10700

Issue Assessment

This subcategory report addresses twelve concerns.associated with tubing
bending equipment, configuration of Radiation Monitoring System tubing bends,
tubing materials, clennliness of stainless tubing assemblies, venting of
tubing assemblies before hydrostatic testing, routing of panel drain tubing
arid instrumentation line installation practices. The bending issues were
associated with the qualification, periodic inspection and segregation of
tubing benders and the perceived problem that defective copper tubing
materials were being used at WBN. The cleanliness issue was associated with
two employee's perceptions that stainless steel tubing was being contaminated
by bending machines which were coated with rust. dirt or grease as a result of
being stored in an environment with no cleanliness control. One concern was
voiced as a suggestion to use teflon tape as an alternative thread sealant on
tubing connections. The venting issue involved an employee's perception that
venting practices at WBN possibly adversely affected system hydrosLatic t sts
results. The routing issue pertained to the routing scheme chosen for panel
drains in the Unit One Reactor Building raceway at WBN. The installation
issue surfaced when employees voiced concerns about the amount of rework
caused by the installation of tubing systems in areas with pre-existing
interferences and the installation of incorrect tubing sizes.

Major Findings

Review of each site's tubing bending and installation controlling procedures
diagnosed weaknesses in the storage and segregation controls in effect before
the issue evaluations. Inadequacies were apparent in each site's bending
equipment qualification and maintenance methods. WBN completed a sampling
program designed to qualify the installed configurations of all unit one
tubing bends in all of the powerhouse buildings. The unit one sampling
program results were expanded to. accept all of the unit two tubing bends
installed before the current controlling ptocedures became effective. The TVA
fabricated benders used to bend I" 0 o.d. and 1 1/2" 0 o.d., Radiation
Monitoring System had been repaired and requalified to make acceptable bends
before the issue evaluation.

Evaluation of the perceived problem with "defective" copper tubing revealed
that hard copper tubing (non-bending quality) was being supplied by vendors.
Review of the Bills of Materials for each site showed that the procurement
specifications were worded in such a way that hard copper could be supplied by
vendors and still be in compliance with contract specifications.

4530T
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Evaluation of the cleanliness Issues revealed that bending equipment storage

facilities were inadequate at WBN. As a result of the WBN-DNC concern

evaluation, QCP 3.13-5 was revised to include control and storage requirements

for bending equipment. Cleanliness requirements for bending equipment were
also addressed in the procedure revision to preclude stainless steel tubing

'contamination. Tubing for critical systems is cleaned before system
transfer.

A sample review of the hydrostatic'test documentation proved that venting
requirements for tubing assemblies were an integral part of each test
package. Field observations revealed that high poinX vents were properly
installed or that venting could he performed through the process piping
associated with each. tubing assembly. The routing issue evaluation showed
that panel drains were incorrectly field routed into a floor drain system that
was designed to be a closed loop system to retain water inside the unit one
cranewall. The closod loop breach was documented by NCR 5899. The drain
lines were rerouted to open floor drains as designed.

Review of the DNE issued installation criteria for instrument tubing proved'
the issue concerning separation violations existing in WBN's Unit Two South
Valve Room to be factual. The installation specification, N3E-885, requires a
field evaluation by DNE to determine final acceptability of tubing
installations before system transfer to ONP. It was concluded that the noted
interferences existed, the interferences were known during installation and
the installation program requires evaluation at a later date. As stated in
the foreward of the subject construction specification, "failure to meet these
requirements does not necessarily mean that pipe rJpture requirements are
violated." The issue was determined to be factual but no corrective action is
required at this ti'me.

The BLN evaluation for the installation issue proved to be not technically
factual. Rework of tubing was encountered, but was traced to criteria changes
issued by DNE.

Collective Significance

All sites' bending equipment controlling procedures and copper tubing
procurement specifications were deemed to be inadequate. As a result of the
ECTG evaluation -for the issues addressed by this subcategory report the
following program revisions are beint implemented and standardized: Controls
for qualification of bending equipment, segregation and storage of bending
equipment, detection mpthods for damaged bending equipment and procurement
specifications for copper tubing.

The concerns addressed -. ithin the bending equipment/material issue pertaining I
to copper tubing and the existing copper tubing installations were deemed to
be not safety-related. The concerns for the other identified issues had either 1R2
been addressed before the concerns were evaluated or were considered to not be
problems requiring immediate corrective action.

Page 2 of 2
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Executive Summary Table 0I
ISSUES ISR INS FINDINGS I CAUSE I CORR ACT. 1'

Bending Equipment I X I (1) Each of the four (i) The I (1) Revise procure- I
and Material - S I 1 1 nuclear sites experienced procure- I ment specification I
concerns for damag-I I I procurement problems in .ment spec-I to include "Bending I
ed copper tubing & I I I which receipt of "bending I ification I Quality" requirementI
Iamaged 1" 0 and quality" tubing had not at each for all future con- I

112" 0 stain- I been ensured by the word- I site failsi tracts and Bills of I
less steel tubing. I ing of the procurement to requirel Material.

I - specifications issued by bending I
I DNE. quality I (2) Clarify WBN-QCP-I
I (2) WBN-QCP-3.13-5 re- I tubing. 1 3.13-5 for bending I
I quires clarification for I I operation process I

I I the qualifying processes I (2,3) Sitel qualifications. I
I of bending operations. I implement-I I
I I ing proce-I (3) Revise WLN-QCP- I
1 (3) WBN-QCP 3.11-2 does I dure is 1 3.11-2 to exempt I
I not address the ovality I not con- 1 112" 0 and smaller I
I exemption for 1/2" 0 sistent I tubing from ovality
I and smaller tubing as with the Irestrictions per I

I I Ishown in G-29 PS 4.M.2.1. I design IGCS G-29.
I I I output I
I (4) TVA fabricated bendersi control- 1 (4) Benders were
I for 1" 0 and 1 112" 0 I Ing proc- I repaired and re-
I radiation monitoring sys- I cess spec-I qualified.
I tem damaged tubing during I ification.I A sampling program
I bending operations. Defi-I I qualified all In-
I ciencies were noted on NCRI (4) Damagel stalled bends.
I 6216 and NCR 6215. I attributedl
I I I to lack of IS) Revise procedure
I (5) The control program I storage I to Implement use and
I for storage and use of I controls. storage controls.
I bending equipment was do- I
I ficient at all four sites.1 (5) No I (6) Establish proce-

I procedurall dural segregation
(6) Benders to be used I controls. controls for stain-

I exclusively for stainless I less steel benders.
I steel tubing were not seg-I (6) Site I
I regated at any of the fourI implemen- 1 (7) Establish con-

SIGNIFICANCE ICOI.I.ECTIVE

(1) Wordi:ig of ICommon bend -
existing procurement ling problems
specifications im- Iwere shared
plies that hard Iby all sites
copper tubing is Iutilizing
bending quality. Ihard %oipper

Itubing.
(2&3) Site implemen-I
ted procedures fail -lEmployce
ed to incorporate jawareness
design output guide-Icould have
lines. Iminirnized

limpact of
(4,S&6) Evidence Itubing bend-
that controls are lin. problems
needed to maintain I
equipment integrity.IAII sites'

Icontrolling
(7) Employee aware- Iprocedures
ness programs were Iwere defic-
not utilized to licent in
caution employees Icontrols
about the problems Inecessary

I

associated with bendlfor use and
ing difficulties en-Istorage of
countered with hard Ibend1ing
copper tubing. lequipment &

Iqualifica-
(8) Consistent QA Ition of
requirements and Ibending
implementation are Iprocesses.
essential., I

(9) Practice is not I
consistent with es- I
tablished QA programl
at other sites. I

II

____ LLL _____ IL~___

4130T-I
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rxecutive Summary Table #1
ISSUES ISR INS I FINDINGS CAUSE I CORR ACT. SIGNIFICANCE ICOLI.ECTIVEI I 

SIGN.--
-:ndint Equipment I I sites. ted proce-I trols for storage. I The lack of second I7d Material (cont)j 1 I (l) Concerns attributing I dure not I segregation, and I party verification I

I tubing damaged during I consistenti issuance of hard andl renders past instal-l
I bending operctions to I with pro- I bending quality I lations question- I

I "bad" material or benders I cess spec-I tubing. I able.
I was caused by the use of I hication.I I

I hard copper tubing which I (8) Revise scope of 1 (10) Employee aware-I
I is not considered (by ASTHI (7) Pro- I HNP-QCP 4.3 to es- I ness is lacking.

I specifications) to be curement I tablish a, clear dis-I
I bending quality. I specifica-I tinction between j
I I tion and I essential and nones-I

I (8) BLN's procedure BNP- I site pro- I sontial tubing and I
I QCP-4.3 does not establishi cedure I support installationt
I a clear distinction be- controls I and inspection I
I tween essential (safety for segre-I criteria. I
I related) and nonessential I gation I I
I (nonsafety related) tubingI were in- 1 (9) Evaluate adequa-I
I installation criteria. I adequate. I cy of engineering I
I I I I inspection and docu-I
1 (9) IEU personnel at BLN 1 (8) Pro- I mentation of seismicI
I inspect seismic category I gram de- I category (IL)
I (IL) supports. This prac-I ficiency. I supports. I
I Lice is not consistent I
I with the established QA I (9) Pro- I (10) Increase emplo-I
I program at other sites andl gram de- I yee awareness of I
I is questionable regarding I ficlency. I problems encounteredl
I it adequacy. I I when bending hard I
I I (10) Bend-I copper tubing. I

I (10) "Imperial" hand held 1 ing prob- II
I benders are qualified to I lems at- I
I make acceptable tubing I tributed I
I bends when the proper I to equip- I

I material is selected. I ment were I
Icausedby I by
Ihard I".
Icopper I

I I I tubing. II -L '_ ___ - ...- .

530T -2
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Executive Summary Table #1
iSSUES ISR INS I FINDINGS,-.. 5..- I I CAUSE I

I !
CORR ACT. I SIGNIFICANCE

I 1 1 _ _Cleanliness for X WBN DNC evaluation for
stainless steel cleanliness concerns de-
tubing systems and I termined inadequate stor
use of teflon tape I age facilities increased
for threaded con- I potential for cotitamina-
nections in instru-I I I tion of stainless steel
mpntation systems. I pipe by unclean bending
Issues were WBN I equipment.
specific and were
not evaluated at
the other sites.

I I
I I
I I
I I
I I
I I
l I
I I
I I
I I
I I

I I
I I
I I

I I
I I
I I

I I

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

Tubing for critical sys-
tems is cleaned before
system transfer.
Controlling procedures
were adequate when ad-
dressing cleanliness
requirements.

Division procedure manual
(DPM) N73H2 restricts use
of teflon tape to a maxi-
mum temperature of 30n'F
a maximum radiation dose
of 10 4 rads.

&I

Inadequatel
storage I
facilitiesi

No cause I
assigned.
Employee
voiced I
concern I
only as a I
suggestion

I

Controlling proced- I None
ure revised to in- I.
clude control and I
storage requirementsl
for bending equip- I
mont.

None required None

1COI.I.ECT lYE

None

None

I

NCR WBN W-231-P documentedl
curtailment of use of tef-I
lon tape at WBN. Improperl
use of teflon tape on tub-I
int systems reentering
reactor coolant system
could result in leaks
caused by deterioration ofj
the tape which in turn, I
causes a release of flour-I
ine. Flourine in the pre-I
sence of water produces I
hydrofluoric acid which I
contributes to the poten- I

4530T-3
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ISSUES

ISR INS I FINDINGS CAUSE I! CORR ACT. II SIGNIFICANCE I COLLECI..iVE

I SIGN.Cleanliness for
I I

stainless steel
tubing systems and
use of teflon tape
or threaded con-
nections in instru-
mentation systems
issues were WBN
specific and were
not evaluated at
the other sites.
(Continued)

Venting of Instru-
ment Lubing
systems. Issue was)
WBN specific and
was not evaluated
at any other site.

Routing of Instru-
ment tubing from
panel drains to
open floor drains
in WBN unit one
raceway. WBN
specific.

XI

XI

XI

tial of general corrosion
and stress corrosion
cracking of stainless
steel.

Teflon tape applications
restrictions have been
issued in the Engineering
Requirements spec. No.
ER-WBN-EEB-O01 for Instru-I
ment and Instrument Line I
Installation & Inspection.]

Issue was not substantia- I
ted. Venting provisions
were included in hydro-
static test packages.
Field observations proved
that vents were properly
installed or that venting
could be performed.throughI
process pipe.

Panel drains in question
were originally routed to
floor drains required to
be components of a closed
loop drains system design-I
ed to prevent water insidel
the cranewall from gettingl
out into the raceway dur- I
ing a LOCA.

Incorrect routing was doc-l
mented on WBN NCR 5899.
Piping was rerouted to
correct floor drain sys-
tem. Closed loep drain
system was repaired to
maintain closure integrityl

Incorrect
Routing afi
Drain I
Pipes. I

INoaieCorrective Action
Completed before
evaluation.

None

Ei

4530T-4
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Executive Summary Table #1
ISSUES ISR INS I FINDINGS

- __ -I 1.
Installation of X Tubing systems in quest
instrument tubing I in WBN unit?2 south val
systems - WBN I room were found to be ii
specific. I stalled without maintai

I ing seperations require(
I by construction specifi

cation N3E-BB5.

I Interviews with cognizai
system engineer providei
evidence that the discrq
ancies were known durin
installation operations
One interference was
scheduled to be reroute
The three remaining pot
tial problem areas woul
be evaluated by DNE's p
rupture evaluation team
before system transfer.
Any area identified to
require rework would be
initiated.

Installation of X Inspection rejection tr
instrument tubing review indicated major
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1.0 CHARACTERIZATION OF ISSUES

1.1 Introduction

This subcategory report on Instrument Tubing in the Construction
Category addresses twelve safety-related concerns. The concerns
were specific to Watts Bar Nuclear Plant (WBN), with one exception,
and pertain to the adequacy of bending equipment/material,-
cleanliness, venting, routing, and installation of instrumentation
tubing. The concerns were categorized for evaluation into five
issues;

Bendi,nLQuipm_.pent/Material

IN-85-707-002
IN-85-740-002
IN-85-740-003
IN-85-773-002
IN-85-831-001

Cleanliness

WBN-86-052-0O01
IN-85-447-001
IN-86-289-O0l

Venting

IN-85-866-002

RoutinL

IN-85-532-002

InstAllAtion

IN-85-858.O01
XX-85-06-0O01 (Specific to Bellefonte Nuclear Plant - BLN)

1.2 Description of Issues

1.2.1 Bendini nEuipment/Material

Five concerns are addressed In the issue of bending operations
and materials used for instrumentation systems and are WBN
specific.
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].2.1 Bend in& Equ]p.ent/Material (continued)

The WBN issues are associated with the damage of copper tubing
and 1"q o.d. and I-1/2"4 o.d. stainless steel tubing.
The damage was attri buted to defective bending machines and/or
the material used. Specifically, the perceived problems were
that "Imperial" brand hand held benders break, deform, and/or
crack copper tubing during bending operations. This could
have been the result of defective, bending machines or
defective copper material. Hand-made benders for 24" and 20"
radius bends of 1"q) o.d. and 1-1/2"j) o.d. stainless steel
tubing for the Radiation Monitoring System damaged the tubing.

1.2.2 Cleanliness

Two concerned employees perceived that stainless steel tubing
was being contaminated by bending machines which were coated
with rust, dirt, or grease as a result of the pipe and/or
tubing benders being stored in a leaky shack. One concern
was voiced as a suggestion to use teflon tape on pipe
fittings instead of pipe dope (lock-tite).

1.2.3 Venting

One issue was evaluated concerning the venting methods used
for instrumentation systems during hydrostatic testing.
The concerned individual perceived that improper venting
methods adversely affected hydrotest results.

1.2.4 Routing

One issue was evaluated relating to the incorrect routing
of instrument panel drain lines in the WBN Reactor Building.
The employee perceived that a problem existed in the routing
of instrument panel drain lines. The lines were routed to a
"closed" system, but are now routed to "open" floor drains.
The "closed" system identified by the employee was a
radiologically separate drainage system designed for
leakage detection.

1.2.5 Installation

One concern pertaining to instrumentation line installation
identified an interference existing between an instrumentation
line and a 36-inch pipe in the WBN Unit 2 South Valve Room.
The concerned employee indicated that the interference was
known to exist during installation, but the decision was made
to complete the installation and reroute the instrumentation
line later if necessary.
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1.2.5 Installation (continued)

One BLN employee perceived a problem existed with "a lot of
tubing rework", resulting from the frequent installation of
the wrong size tubing which was possibly caused by inadequate
installation control methods. .This report addresses the
technical aspect of the issue. The Employee Concerns Task
Group Management and Personnel Section will address the
portion of the concern dealing with inadequate control
methods (see Subcategory Report Number MP71700).

2.0 SUMMARY

2.1 Summary of Issues

The issues evaluated in this report involve concerns pertaining to
instrumentation tubing material, tube bending, the quantity of
instrumentation tubing requiring rework, the cleanliness of stainless
steel instrumentation pipe, the adequacy of venting instrumentation
tubing before testing and it's effect on test results, the routing of
instrument panel drain lines in the Reactor Building, the possibility
of an interference between an instrumentation line and a process pipe
in the Valve Room, and the use of teflon tape as a thread sealant.

2.2 Summary of the Evaluation Process

The concern evaluations were based on applicable criteria and
requirements established after a review of standards, Division of
Nuclear Engineering (DNE) specifications (upper-tier), and
applicable site procedures. Discussions were held with site
personneldirectly involved in the work pertaining to the
concerns. In some instances, field observations were made to
determine the as-built configuration of features. Nonconforming
Reports (NCRs) were reviewed in detail to establish the history of
problems in the concerns areas, as well as for any actions
currently being taken to resolve problems. Documentation records
were reviewed for adequacy, as were applicable work controlling
documents and drawings. Quality Technology Company (QTC) files
were reviewed and additional information wasrequested from them to
determine if specific items of concern could be identified as
required.
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2.2 Summary of the Evaluation Process (continued)

After the criteria was established, and all available historical
information was obtained, the investigation was conducted to

determine if the problem the employee reported was a valid
concern. If the reported situation was substantiated, the concern

was concluded to be factual, whether or not a problem existed. If

the situation the employee reported could not be found, the concern

was determined to be not factual. The Findings Section (4.0) will

report if the situation presented a problem area. The Corrective
Action Section (7.0) will summarize if corrective action is needed

in addition to any actions already taken by the responsible
organization(s).

2.3 Summary of Findings

Of the five issues investigated, the issue of Bending
Equipment/Material was deemed potentially generic to all active
nuclear plant sites. Evaluation at the sites concluded an
implementation problem existed for the adequate control of tubing
bending equipment. The review of the design output procedures
applicable to the use of bending equipment determined those
procedures to be in compliance with the applicable codes and
standards. In. summary, the issues addressing Bending Equipment/
Material are factual and require corrective action as a result of
ECTG investigations.. The review also determined each site has
experienced procurement problems in which "bending quality"
copper tubing for instrumentation had not been ensured by the DNE
contracts. ASTM B75 H-80 ("Nonhending Quality") material was
supplied by vendors, but was In compliance with the specifications
given in the procurement documents. This resulted in problems
encountered from non-bending quality tubing (hard),being utilized in
bending or-, %tions. This was concluded to be the problem that the
emplnýu, concerns referred to as "defective" material used during
uending activities,

Considering the issue of cleanliness, the concerns associated with
the improperly stored and rusty bending machines were valid at WBN,
but not generic. Corrective action was taken by the responsible
organization and was complete at the time of this investigation.
The evaluation of the third concern addressed in this issue involving
the use of teflon tape as an alternative pipe thread sealant
considered teflon tape to be. unapproved for use at the time the
evaluation was performed. As a result of further analysis, DNE
issued Engineering Requirements Specification number ER-WBN-EEB-O01
revision 1, which allows the use of "teflon" film tape within
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2.3 Summary of Findings (continued).

specific temperature, radiation and system application parameters.
These parameters are established in General Construction
Specification G-79, Volume IV, Process Specification 4.M.1.2 and
DPM-N73 M2. For further evaluation, reference Operations SQN
Element report number 309.01-SQN and CATD 30901-NPS-01.

The issues associated wi.th the adequacy of venting, and the'routing
of instrumentation panel drain lines, were found to be not valid.

The Installation issue addressed a potential conflict of an
instrumentation line and piping was found to be factual. No
corrective action was deemed necessary at this time since the
installation program addressed this type of condition and provided
for a DNE evaluation of the installation.

2.4 Summary of Collective Significance

Collective Significance was concluded to exist generically only in
the Bending Equipment/Material issue, as each site had experienced
some problems with the control and storage of bending machines and
the material used. This pattern of recurring problems reveals an
area where establishment of an adequate program to control the
storage and use of bending equipment was lacking; therefore,
management effectiveness is involved.

The concerns addressing the copper tubing installations were not
considered to be safety-related. The other issues had already been
addressed through the existing controlling procedures and design
specifications.

Consideration should be given to establishing a program to identify
and correct recurring problems, perceived as either
nonsafety-related or a product of defective work that will be
replaced before inspection since these were concluded to be the
areas where the problems had occurred and generic recognition or a
corrective action program was not implemented. This is recommended
to offer a possible improvement in the early identification of
problems. The e rtablishment of Quality Circles, which are now being
instituted, and the DNQA formation of the Quality Improvement
Section at each site should sufficiently address these areas of
concern, provided the proper attention is given.
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2.5 Summary of Causes

The cause of the problems identified in the Bending
Equipment/Material issue, along with the control and use of

instrumentation tubing bending machines, was attributed to.

inadequate site programs which establish proper storage methods for

bending equipment and ensure that qualification of bending equipment

is maintained. The lack of recurring problem recognition and the

lack of.a trend analysis program perpetuated the problem areas

identified during the concern evaluation.

The cause of the material problems encountered was a result of

inadequate DNE procurement specifications, which were not specific
enough to prevent non-bending quality (ASTM B75 H80) material from
being supplied by vendors.

The cause of the potential contamination of stainless steel tubing in the
cleanliness issue was due to rusty, dusty, and greasy bending machines
that were improperly maintained and stored.

2.6 Summary of Corrective Action

Corrective action is required at all sites for the Bending
Equipment/Material issue to ensure bending operations are
implementing design output requirements. Generically, corrective
actions are required by DNC and ONP to establish consistent and
effective guidance to all sites by way of establishing a program to
control bending equipment, including storage, and copper tubing
intended for bending applications. DNE is required to revise
procurement specifications for copper tubing to clarify when
bending-quality tubing is required, and to ensure no substitution-is
supplied unless uniquely identified.

Corporate Management has mandated changes to Site Construction and
modifications procedures to establish control requirements for
qualification and storage of bending equipment. The entire subject
of control and storage of bending equipment will be addressed as
part of the Specification Improvement Program,

Corporate Management will implement a revision to the specifications
of copper tubing on applicable drawings and bills of materials.
Each site will be required to provide their craft personnel with
training in the discrimination and use of each type of copper
tubing. Craft personnel will be instructed to contact their
responsible DNC engineers when bending difficulties arise while
forming bends in copper tubing.
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2.6 Sumrary of Corrective Action (continued)

WBN changed QCP-3.11-2 section 7.15 to clarify ovality requirements
for 1/2" 6 and smaller tubing.

SQN has revised SSMU-5 to detail requirements for use, handling, and

qualification of tube benders, in accordance with G-29 PS 4.M.2.3.
Bending tools will receive periodic visual inspections. Damaged

tools will be tagged as defective until verification of adequacy is
determined.

DNC-BLN is to revise their QCP-4.6 to more clearly state a
separation between the engineer associated with the physical
installation of category 1(L) tubing and the engineer performing the

inspection of the tubing. BLN will also establish a procedure to
control the use of instrumentation tubing bending equipment.

Corporate DNC will perform and document copper tubing bending tests
to supplement the existing-test documentation to qualify the
installed configurations at BLN. The additional tests of the copper
bending process will include the use of three different bender
manufacturers (one of which must be Imperial Eastman) making sample
bends on representative sizes of available hard copper tubing (one
of which must be 112"6, .049 wall, hard drawn (H-80) temper
tubing). Quality Control inspectors will monitor the tests and
provide information as to the tubings' acceptability based on a
liquid penetrant examination performed in the area of the bend for
each sample. Segregation plans will be based on the results of the
aforementioned tests. Personnel involved with the installation of
copper tubing will be trained in the process of bending hard drawn
copper.

3.0 EVALUATION PROCESS

3.1 Gtneral Methods of Evaluation

The generrl evaluation methodology'consisted of compiling applicable
standards, design specifications, drawings, and site implemented
procedures. A review of requirements was undertaken to determine
if the issues raised had ever been procedurally addressed.

Site NCR Logs were reviewed and potentially applicable NCR's were
evaluated to determine if any previous documentation existed for the
concern areas.

QTC files were reviewed and information was requested that would be
pertinent to the issues.
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3.1 General Methods of Evaluation (continued)

Discussions and plant observations with cognizant personnel were
performed to determine the condition of the as-installed components.

Applicable work controlling documents were reviewed to determine if
the issues raised were addressed and documented.

After the applicable criteria was established and all available
historical information was obtained, the investigation wasconducted
to determine if the problem the employee reported was a factual
concern. If the situation was found, the concern was concluded to
be factual, whether or not a problem existed. If the situation the.
employee reported could not be substantiated, the concern was
concluded to be not factual. The following section, Findings (4.0),-
will report if a problem existed and if the situation was factual.
Corrective action will have been determined previously through the
responsible organization, or included In the Corrective Action
Section (7.0) as a result of the ECTG investigations.

3.2 Requirements or Criteria Established for Individual Issues

3.2.1 Bending Equipment/Material

General Construction Specification (G-Spec) G-29 Process
Specification (PS) 4.M.2.l, Revision 7, Addenda 1, 2, 3 and
American Society of Mechanical Engineers (ASME) Section III,
Division 1, Sub-section NB, NC, and ND were reviewed to
determine the acceptance criteria and methods used to qualify _1
bends.and/or bending equipment.

'ite procedures at WBN, BFN, SQN,-and BLN were reviewed to
determine compliance with the above requirements,

Discussions were held with the craftsmen familiar with the
particular benders used to fabricate the Radiation Monitoring
System. A walkdown of this system was performed to determine
the condition of the as-installed bends. The hand-made (TVA
fabricated) benders used to form the Radiation Monitoring q
piping were located and inspected for any obvious physical
damage.

A'
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3.2.1 Bending Equipment/Material (continued)

TVA Division of Nuclear Engineering (DNE) WBN drawing.series
47W600 and billeof material series 47BM600 were reviewed and
discussions were held with selezted WBN Division of Nuclear
Construction (DNC) inspection personnel in the
Instrumentation Quality Control (IQC) unit. These
discussions were held to determine the material specification
required by DNE and the systems where copper tubing is
specified for installation.

Various aspects of the bonding program were discussed and a
walkdown was. performed with WBN DNC Instrumentation
Engineering personnel to evaluate the adequacy of bending
equipment used to bend copper tubing and the adequacy of the
bends produced by craftsmen.

The DNC responses to the associated concerns (which were
obtained from QTC files) were reviewed.

NCR's taken from logs which appeared to be associated with
instrumentation tubing bending or material problems were
reviewed in detail. .- om these NCR's, the scope, corrective
action, and Implementation was reviewed for additional
relevant information.

3.2.2 Cleanliness

DNE General Construction Specification (G-Spec) G-29, PS
4.M.4.1, Revision 4, was reviewed to determine the
cleanliness requirements for austenitic stainless steel
tubing. DNE process specification A.M.1.1, Revision 9, was
reviewed to determine the requirements for removing
contamination. The requirements and intent of these
mpecifications were discussed with the cognizant DNE
personnel.

The DNC WBN response related to the cleaning of stainless
stool tubing was obtained and reviewed.

The review of.the DNC WBN response addressing the use of
teflon tape .was evaluated.

The Engineering Requirements Specification Number
ER-WBN-EEB-O01 was evaluated for teflon tape application
restrictions.

• ,i>? . : -. .. o.l.
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3.2.3 Vent n_.

Additional information was requested from the QTC file on this
concern. The procedural requirements related to high point vents
in instrumentation hydrostatic tests was the area of concern. The
WBN site procedure, WBN QTC-3,13, Revision 5, was reviewed to
determine the specific requirements related to venting of
instrumentation tubing during hydrostatic testing. The completed
documentation of the testing was reviewed to evaluate conformance
t.o venting requirements.

Field observations of installed instrumentation tubing were
conducted to determine overall placement of high point vents.
Discussions were held with Instrumentation craft personnel to
determine the position and effectiveness of high point vents.

3.2.4 Routing

A review of the TVA DNE drawings and Engineering Change Notice
(ECN) 1726 was required to determine the reasoning behind sealing
six of the floor drains in the raceway area of the WBN Reactor L
Building Units 1 and 2.

A review of NCR 5899, ECN 5432, and Work Plan 4967 was required to
discover what was done when the sealed floor drains were
inadvertently modified.

A field observation was conducted in the raceway area of the
Reactor Building to verify that the six closed drains had been
sealed and what routing had been taken for the instrument panel
drains.

A cognizant WBN chemical engineer was interviewed concerning the
use of open floor drains as instrument paneldrains.

3.2.5 Installation

The DNE WBN criteria, Construction Specification N3E-885,
Revision 1, was reviewed for separation parameters,

Instrument line isometric drawings detailing the locations for

lines in the WBN Unit 2 South Valve Rooms were obtained.

The responsible system engineer for the instrumentation system
involved was interviewed.
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3.2.5 Installation (continued)

Documentation was researched to determine time periods of
installation of instrumentation lines.

Reviewed the trend analysis at BLN to determine if improper tubing
diameter installations had occurred.

Reviewed BLN site procedures BNP-QCP-4.3 and 4.6 to ensure the
proper size of tubing was inspected and necessary inspections and
verifications were required to detect tubing which is not
installed per the latest design criteria.

4.0 FINDINGS

4.1 Findings on Bending Equipment/Material

4.1.1 Generic

Discussion

The TVA G-29 Process Specification (PS) 4.M.2.1, Revision 7,
Addenda 1, 2, 3 for fabrication and qualification of pipe and tube
bends was compared with Section III of the ASME Code, the
governing requirements of Nuclear Plant Construction at WBN. The
comparison indicated agreement related to
acceptance criteria and methods allowed for qualifying
individual bends and production bending processes. It was
noted that tubing 1/2"(p and less is exempted in PS 4.M.2.1
from the eight percent maximum ovality allowed by ASME and is
supported by DNE calculations. The requirements of the
process specification are applicable to construction at
other nuclear plant sites.

The review of the WBN site specific concerns was conducted
and findings were evaluated for potential generic
applicability. The site procedure was determined to contain
contradictory requirements and a decision to review other
respective site procedures was made. Thp site control methods
for storage and use of bending equipment were determined
inadequate and site reviews were deemed necessary.
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Discussion (continued)

Implications from concerns that "Imperial" brand hand-held
bendors damage copper tubing or that copper material is
defective resulted from the wording of the DNE procurement
contracts. The contracts did not make a distinction between
"hard" ASTM B75 H80 (non-bending quality) or bending quality
copper tubing, consequently, bending attempts were performed
utilizing hard copper tubing which resulted in cracks or
breakage of the tubing. This situation was determined to
be generically applicable to other TVA sitos. It was
discovered that Imperial Eastman hand held benders as shown
in the manufacturers' catalog, were not listed as being
acceptable for bending hard copper tubing.

The review of the WBN program for evaluation of the quality of
,installed bends revealed that an extensive evaluation had
already been performed. DNE statistical analysis, along with
logical reasoning, established acceptable criteria for
unit 1 and unit 2 instrumentation tubing bends. The results of
this evaluation concluded that installed tubing bends are
acceptable for their intended service.

Conclusion

The reviow of the design output procedures determined these
procedures to be adequate in the establishment of acceptance
criteria and methods used to qualify bends and/or bending
equipment. The subsequent review of the site procedures
determined procedural inadequacies existed at each site. The
review of each site's control program for the storage and use
of bending equipment concluded some weaknesses existed in this
area also. Those occurred because the program l'acked adequate
controls to ensure the qualification of bending machines and
the maintenance of that qualification. The evaluations of the
as-installed tubing bends at WeN formed justification for
determining the quality of installed bends at other sites,
since negative findings were not substantiated at WBN.

The review of the site programs determined that each site had
experienced procurement problems in which receipt of "bending
quality" tubing had not been ensured by the wording of the DNE
contracts specifications.
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4.1.2 Site Specific

Discussion

The findings and conclusions will be discussed for each site.

a. WBN

Sito pro'ceduro WBN-QCP-3.i3-!;, IRovinion 2, was unclear
and requires clarification for the qualifying processes
of bending operations. Also, the exemption allowed by
DNE calculations for ovality of tubing 1/2"4) and less
is not addressed in the site procedure WBN QCP 3.11-2,
Revision 7.

Discussions with Instrumentation craft personnel and DNC
Instrumentation Inspection personnel indicated that the
hand made (TVA fabricated) benders were deemed inadequate
for producing quality beads when attempts were made to
fabricate and install a portion o f the unit 2 Radiation
Monitoring System tubing. This had been reported to the
responsible engineering personnel. The bender was
repaired at the machine shop and requalified to produce
acccptable bends. Bending deficiencies were documented
on NCR 6276, Revision 3, and NCR 6275, Revision 2, to
address the quality aspects of the as-installed bends in
Unit I and Unit 2, including the Radiation Monitoring
System.The location described in concern IN-85-740-003,
describing damaged tubing, was investigated thoroughly.to
determine if damaged tubing was installed, or being
stored for installation, in the Radiation Monitoring
System. This investigation revealed no evidence which
indicated that damaged tubing was installed or stored in
this area. It was noted that a pipe storage rack and
evidence of pipe work projects were present, and the
potential for tubing to have been stored at this location
was possible. Because of this, it was assumed that the
concerned individual was reporting the location of stored
rather than installed damaged tubing.

Additional field observations were made with DQA
personnel to inspect Radiation Monitoring Stations for
damage resulting from bending operations and the findings
were consistent with the deficiencies documented on NCR's
6276, Revision 3 and 6275, Revision 2. No indications of
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a. WBN (continued)

crncks, buckles, grooves, wrinkles, or bulges were
discovered during the observations. Further review of NCR
6276 revealed that an extensive evaluation of the Unit Iand
Unit 2 instrument pipe and tubing fabrication and
InstaLlation program had been performed. DNE established
n hond onmp]ing program for applicnh]n bonds In Unit I to
1.) , At: hth o l rlO I t'or An A •t• (p o lAvel or Q ItA I ty,
Tho eondiltone eenaldrerod nrfotcod by the inad@UqlnCI@ of
control In the tube bending program were wal.l.thickness
roduction, ovality, Acceptable bond contour and surface
mo!d 11l 1 on, A Pomp] Ifn program rono I n A t, n or random
selection of 200 bondo for Inrpovtion Includod all
applicable buildings and areas within the plant where
bends exist. Results of the sampling program indicate
stntistical acceptance of the entire population of all
Unit I Instrument bonds. Expansion of Unit I acceptance
.to include Unit 2 bends was determined to be a logical
progression from.existing information and data.
Invostigation determined initial bending processes in use
during Unit 1 installation wore generally uncontrolled by
plant procedures but later procedures for the control of
bending operations were implemented. In general,
although no specific date exists when Unit 1 bending
operations stopped and Unit 2 bending operations started,
plant bend procedures wore in effect for Unit 2.
Thoreforo, Unit 1 bonding oporationo may be gonorally
viewed as worst-case bending operations. The same
evaluation was.determined valid for bending hardware and
personnal, concluding that both Unit 1 and Unit 2 bends.
are acceptable for their Intended Pprvicp,

Discussions with instrumentation inspection personnel
Indicated that problomn had boon identified in Unit 2 of.
the Rndiation Monitoring Syitom relating to the improper 1R3
bond radium of 1" od, find 1.-1121 o~d, tubing, The
applicable drawings specified a minimum bend radius of 20
inchos and NCR 6797, Revision 0 and NCR 6822, Revision 0,
documentpd 14 inch radius installod bends for Unit 2,
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a. WBN (continued)

A roview of' t.he site progrlm for the nt.orape and uoe ofr
bending equipment was performed by reviewing the craft
control log. Four specific hand made benders were
indicated to be located on Elevation 729 in the Turbine
Building. Investigation revealed thesp benders were not
at this location but had been moved during clean-.up
operations to an outside storage yard and subsequently
damaged,

Implications that "Imperial" bonders damage copper
tubing, or that copper tubing is defective, was
researched, A review of the "Imperial" catalog revealed
that hand held benders are not~suited for bending hard
copper tubing. It is noted that DNC reports for the
concerns for this issue were incorrect in indicating
"Imperial" hand hold benders were acceptable for bending
hard copper tubing. The DNE original procurement
specifications for copper tubing were inadequate by not
specifying "Bending Quality" in the description given in
the Bill of Materials. "Nonbending Quality" material was
supplied by vendors, but was in compliance with the
specifications given in the procurement documents.

There is no discernible difference in appearance between
hard and soft copper. Difficulties were encountered
during bending operations when "Nonbending Quality"
material was used, Cracks and breakage were
Inadvortantly attrIbutpd to "bad matorial or benders."
This Intorpretation was confirmed by DNE Codes and
Standards personnel. Subsequent purchase orders, as
noted in the bill of material, are of "Bending Quality"
which indicatan thin condition wao properly corrected by
DNE and DNC, Observations made with Instrumentation
Engineoring and Quality Assurance personnel, and
discussions with craftsmen performing bending operations,
provided objective evidence that "Imperial" brand benders
produced quality bends when used with Bending-Quality
copper tubing.

Conclusion

The issue of Bending Equipment/Material, which involved
perceived problems of damage to copper tubing and



TVA EMPLOYEE CONCERNS REPORT NUMBER: 10700
SPECIAL PROGRAM

REVISION NUMBER: 3

PAGE 21 OF 43

Conclusion (continued)

I" o.d. and 3-1/2" o.d. stainless steel tubing, 1R3
is valid.

The WBN site procedure WBN-QCP 3.13-5, Revision 2, was
unclear as to the qualifying process of bending operations
and requires revision. In addition, the exclusion in site.,
procedure WBN-QCP 3.11-2, Revision 7, of the exemption
a1lowod by DNE for ovality of tubing 1/2"4) and less may
cause unwarranted inspection rejections.
(CATD 10700-WBN-01)

The concern that the TVA fabricated benders for 14" and
20" radius bends damage Radiation Monitoring tubing was
determined to affect 1"4 o.d. and 1-1/2"4) o.d.
stainless steel tubing, The bending deficiencies on the
Radiation Monitoring System are adequately documented
on NCR's 6276 Revision 3, 6275 Revision 2, 6797 Revision 01
and 6822 Revision 0, which include other unit 1
and unit 2 deficiencies on tubing bends. These NCR's
accurately address previous problems with tubing
deficiencies, resulting from problems with bending
activities, except for addressing improper bend
radii on installed unit I Radiation Monitoring Tubing.
NCR W409-P was initiated on 05/09/86 to document this
condition.

The review of the control program for the storage and use
of bending equipment determined the program to be
inadequate. Benders were not at the locations specified
in the control lo, and prosont procedures do not spocify
the methods to use when bonding equipment Is determined
to be no longer suitable for service.

Copper tubing material specifications were reviewed and
revealed that the potential existed for hard copper
tubing to have been acquired and subsequently utilized in
bending attempts, Hard copper tubing is not "bending
quality" and will break or crack when bending attempts
are made, Therefore, since no reports of copper tubing
ruptures during construction hydrostatic testing or
system operations have been documented, it is concluded
that dofoctivo hard copper tubing material is not
installed, Copper tubing is subject to installation on
non-QA (nonsafety-related) and non-essential control air
systems, therefore, providing no safety functions,
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Conclusion (continued)

Further observation of the use of "Imperial" hand held benders
revealed acceptable bonds Are produced when the proper copper
t.ubhin mntoriAl in u1iod.

The conclusions reached by DNE for NCR 6276 states that the
Invel of quality of installed Unit I and 2 Instrument tubing
bends is acc'eptable. A review of the sampling program
revealed extensive inspections had been performed to establish
criteria for an acceptable level of quality for approximately
34,991 total bonds. The evaluation, except for the improper
bend radii for Radiation Monitoring Tubing noted above, fully
addresses the inadequacies of the instrument tube bending
program and evaluates the quality of installed bends for both
units.

b. BFN

Discussion

The problemn potentially generic to BFN as a result of the WBN
review on Bending Equipment were reviewed.

A roviaw of the cite implemented procedures used for bending
oporntionn wno conducted, including the control program for
the storage and use of bonders. The potential that hard
copper tubing may have been Inadvertently used in bending
oporations was reviewed, Corrective Action Report (CAR)
8!-081 had been generated questioning the qualification of a
bender associated with a work plan.

Conclusion

A review of the, site procedure, discussions with quality
assurance personnel, and review of CAR 85-081 revealed the
followinu: (1) no verification method was established to
ensure qualified benders (suitable for the intended purpose)
are selected prior to use, (2) no
verification is performed which would detect damaged or
defective equipment, (3) although not a design output
requirement, no inventory or controls existed to detect or
document where benders were used ir order to identify
suspect tubing should problems be encountered with a
particular bonder. It iu concluded that the site program
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Conclusion (continued)

is inadequate to ensure the maintenance of the
qualification and control of bending machines through
inspection activities. It should be noted that should a
mnnufacturer change the design of a particular bender and
the qualificntion iv questioned, re.,qualIficati.on is
mandated per dusign output documents (i.e., G;CS G-29).

The roview of drawing 4713M600 sheet 3 of 7 Revision 0
specifies tubing to be seamless copper, hard, ASTM B88 or'
ASTM B75. Hard drawn (H-80) copper tubing is specified
in ASTM B75 and is not bending quality. The material
procurement specifications should be revised to add
"Bending Quality" to the material description on all
future purchase requests.

c. SQN

Discussion

Tho problems potentially generic to SQN as a result of
the WBN review on Bending Equipment were reviewed.

Th nilto implemented procedures for bending activities
had been inadequate in that the requirements of the
process specification were not implemented and resulted
in issuance of CAR SQ-CAR-86-04-017, dated April10,
198g. A review of the CAR Indicated three
non-compliances were documented which related to: (1)
segregation of bending tools to be used exclusively on
stainless steel material, (2) identification of bending
equipment, (3) process qualification records could not be
located. The corrective actions proposed by the site in
response to the CAR provides explicit instructions for
segregating bending equipment, but are deficient for
qualifying existing benders and bending processes. It
was also determined, through discussions with Quality
Assurance personnel (Modifications and Additions) and
Site Services personnel, that no control method was in
place to detect defective bending equipment after inItIal,,.
qualifirntion, In addition, controls had not boon
ontahblihod to anoure the proper bonding tools worseloiocted
given the particular task to be performed.
(CATD 10703-SQN-02), (CATI) 10703-SQN-01) -.
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Discussion (continued)

Discussions with site craft personnel revealed that
difficulties had been encountered when bending attempts
were made utilizing some copper tubing materials. Cracking
or breakage of the tubing had occurred which required the
remake of some bends, A review of the DNE procurement
specification 47HM600 Revision 4, sheet 8 of 73 revealed
that hard copper tubing could have been acquired, and
subsequently used during bending operations.
(CATD 10703-SQN-03)

Conclusion

The inndoquacioa of the site procedure had been documented on
CAR SQ-CAR-86-04..017. Additional problomn with the procedure
exist in that no control methods have been established to
detect damaged or defective bending equipment after
qualification has boon achieved and no assurance exists to
mnndnto that tho proplr bonding tool is selected for Itsa
intended use.

Procuroment Specifications for copper tubing were found
Inadequate in that "bending quality" tubing was not clearly
specified by DNE.

d. B.LN

Discussion

A rovipw of the site implemented procedure revealed compliance
with the process specification. The scope of BNP-QCP-4.3,
Revision 13, and BNP-QCP-4.6, Revision 2, are considered
inadequate in that no clear distinction exists between
Pessntial and nonessential tubing installation criteria.
Inntallation criteria, as established, is related to the
seismic qualification of the structure where the tubing is
installed rather than the importance of the tubing to nuclear
safoty. Furthar invostigation determined that craft,
enginoering, and inspection personnel were applying the
respective criteria adequately to essential (safety-related)
and nonessential (nonsafety related) tubing. It was noted
thnt r•irmic category )(1.) nupports wore inspocted and
documented by engineering personnel, instead of QA personnel.
(CATD 10700-BIN-O2)
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Discussion (continued)

A review of the control program for the segregation and
proper use of the benders was performed. It was
determined that controls were not established which would-
require bending equipment intended for stainless steel
applications to be segregated, and precautions to the
installer do not exist to ensure the proper bender is
selected. (CATD[ 10700-BI,N-02)

Control methods are not established to identify damaged or
defective bending equipment. No recall of bending
equipment is established for inventory or inspection
purposes. The potential exists that lost or defective
iquipmont mny not ho idontified. Although not a
design requirement, no controls or inventory systems
are established to identify where a particular bender was
used In'ordar to locate suspect tubing should
qualification of that particular bender be questioned.
These provisions should be evaluated at the site for
incorporation Into the control program.

A review of the perceived condition that non-bending
quality tubing may have been procured and not uniquely
identified showed copper tubing was procurred per the
requirements of TVA DNE drawing 5GM0900-I0-26 sheet 109
and 110, Revision 2. As a result of the procurement
specifications, hard copper tubing ASTM B75 H-80 could
have been acquired and used in bending operations.. DNC
recognized the deficiency for 1/4" 4 tubing and
reordered bending quality tubingas a result of
difficulties encountered when making bends for past
installations. Additional revised material
specifications for 1/2" 0 tubing could not be located.
However, craft personnel stated the material was
re-ordered and problems were no longer encountered.

Conclusion

The scope of the BLN site procedure BNP-QCP-4.3,
Revision 13, should be revised to establish criteria to
govern the safety-related requirements of the associated
tubing, establishing a clear distinction between
essential (safety-related) and nonessential
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Conclusion (continued)

(nonsnfety.-related) tubing installation criteria. The
criteria, although connider:,d unclear in the procedure,
wns propr•rly Implemonted. The concept of engineering
ir n rp ct.i on for Pelmic category I(L.) sipport.s is not
consIde',red consistent, with Lho. esntabl lihed QA program at
other rltos and is quointionabhl regarding it's aAdequacy.

The program review determined that the controls for the
storage and use of bending equipment are inadequate.

Hard copper tubing may have been used, but, as a result
of problems encountered, was replaced. However, BLN
should investigate all copper tubing procurement
specifications (specifically 112" (V) and verify that
bending quality material is explicitly specified and
utilized during bending activities.

4.2 Findings on Cleanliness

4.2.1 Generic

Discussion

No generic considerations were determined from investigation
of this WBN specific concern,

Conclusion

Non-Applicable

4.2.2 Site Specific - WBN

Discussion

A review of the General Construction Specification G-29, PS
4.M.4.1, Revision 4, revealed surface cleanliness
requirements for stainless steel tubing was adequate. The
specification stated that reasonable caution should be
exercised to preclude the contact of any other substance
other than approved materials with stainless steel.
Discussion with DNE personnel revealed contact with rust may
be detrimental to stainless steel tubing. However, the
condition could be corrected by the process described.in
G-29, PS 4.M.4.1, Revision 9, with prior DNE concurrence.
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cDtj r. s Ion (cont Inued)

A review of the W8N DNC response indicated the concern for
inndequacies of storage facilities for bending equipment and
ihlo poten, .n] for st. n Iens sstel contnmInation was factual.
The responne Btated that the benders wore thnrough]y cleaned
before bending stainless steel. Also, the benders have been
moved to the Turline Ruilding for maximum storage protection
nod the site procedure QCP 3.13-5 has been revised to Include
control and storage requirements for bending equipment. The
implication in the DNC response that stainless steel pipe
would not be contaminated if it came in contact with "rusty"
surfaces is considered to be in error, since impingement may
occur under these conditions. It 's also noted that certain
critical tubing is cle, ned to romove surface contaminates
before the systems are transferred to operations.

The review of the rNC response addressing the use of Teflon
t.App was evaluated , Divi•ion Procedure Manual (DPM) N73M2
restricts the use of tefltn tape to a maximum temperature of
300°F and a maximum radiation dose of 10 RADS. The
procedure also states that teflon tape is not for use on
lines that re-entc*r the reactor system. The Engineering
Requirements Specification Number ER-WBN-EEB-O01, Revision 1,
"Instrument and Instrument Line InstAllAtion and Inspection,"
reiterates DPM N73M2 restrictions for teflon tape
applications.

Type TFE teflon tape is generally used in applications where
the temperature is less than 400"F. When the temperature
exceeds 400F, the physical properties begin to change, thus
allowing the possibility of leakage. Where radiation doses
exceed lO. RADS, flourine Is released from the tape which
produee. hydrofluoric acid. Under certain conditions the
acid could increase the potential for general corrosion and IR3
stress corrosion cracking of stainless steel. This is
undesirable.
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Coric 1 us ion

Ulppor-tior specifications wore adequate for determinitg the
cleanliness requirements for stainless steel. The site
procedure, due to a recent revision, is adequate to ensure
proper control and storage requirements for bending
equipment. The concern on inadequate storage facilltios for
hendinr. mnchines and the, potential for contamination of
stainlo.ss ston) tubing was factual; Rust was evident on
bending machines and could have contaminated stainless steel
tubing through contact. The DNC response showed action was
completed to correct storage deficiencies and bending
machines are cleathed before bonding stainless stoel.
Altthough oxcoption in takon to the implication In the
response that stainless stool pipe would not be contaminated
if it came in contact with "rusty" surfaces, this does not
alter the conclusion in the report.

The employee's recommendation that the use of teflon tape
should he allowed is valid under certain conditions. Control
measures are necessary and adequate to prevent problems
resulting from teflon tape's use in unapproved applications.

4.3 Findings on Ventin&

4.3.1 Generic.

Discuission

No generic considerations were determined from investigation
of this WBN specific concern.

Conclusion

Non-Applicable

i Lo Site "pvc Ific

Discussion

The perceived problem was that piping/tubing systems were not
properly vented before hydrostatic testing, which may have
altered test results.



TVA EPPLOYEE CONCERNS REPORT NUMBER:• 10700
SPECIAL PROGRAM

REVISION NUMBER: 3

PAGE 29 OF 43

Discussion (continued)

Additional information requested from QTC pertaining' to thin
concern indicated the concern related to the lack of the use
of hi•l, point vento during the instrumentation hydrostatic
1 t,, A WIIN n 11., proc Pdure WItN QCT-3 .3, 1 ,,v H - ion 5, wan
rroview,.,d and v,Žnting considerations were includ~d in the
rpquirement.s. A sample review of the test documentation
nhowod specifications for venting were contained. Venting
was provided prior to testing in the valve line-up in each
hydro package. Venting requirements were displayed on the
appropriate dcawings within the test package.

Field observations Indicated high point vents were properly
installed or that venting could be performed.through the
process piping system for the instrumentation line involved.
Dincussionn with instrument craft personnel substantiated
venting was properly performed. It was noted that some &ir
could be introduced into the system durirt the performance of
the test but this would not be detrimental to the validity of
the tont, In cortain.cnpos, nubroquont renting would be
porformod during the tosting to "blood" off entt'appod air,

Conclusion

This concorn was not factul since reasonable assurance
exists that adequate venting occurs as a procedural
roquiremont and specifications exist which allow for venting
hoioro and durine hydrontatit tooting,

4.4 F.aind_.n on Routinl.

4.4.1 Generic

Discussion

No gonoric conniderations were determinod from investigation
of this W[IN spccific concern.

Conclusion

Non-Applicable

4.4.2 Site Specific-WBN
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1;1 s c u,; o rio

TVA DNF FCN !1432 was reviewed for the rennonlng behind
to41;If g or ro x of trio Reactor bu ldinp. rnceway floor draIns,
The IFCN re'quirtd that. the nix floor drains In the raceway
thnt wore cn,,o.cted to theý floor drain collector header
inside the cranewall he capped. This capping would prevent
an~y water inside the cranewall frum 1,;otting out into the
raceway during a IOCA through the interconnected floor drain
system. The capping modification provided a "closed" system
for the floor droins inside the cranewall that allowed for
leakni;e detection for any leakate greater than one gallon per
minute. Instrument panel drains were routed to the capped
floor drains, the caps were drilled and the instrument drain
pipop wore routed Into the drilled holes. This situation
caused the generation of NCR 5899. The capped floor drains
were repaired anJ the panel drain lines were correctly
rerouted to open floor drains in the Reactor Building raceway.
area. Wslkdowns verified this routirr. Discussions with a
WBN chemical engineer revealed no radiological problem with
this routing.

Conclusion

This concprn was not factual as the instrument panel drains
wore correctly routed to opon floor drains. The concerned
individual apparently felt that the panel drains wore
supposed to be routed into the closed drain system. This was
an incorrect assumption.

4.5 Findings on Installation

4.5.1 Generic

Discussion

No generic cc.r".iderations were determined from investigation
of this concern.

Conclusion

Non-App]Icnble
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4.5.2 .ite Specific-WBN

Pi r cus ion

Thie I)NE.criteria for separation distance for instrument
lition, Construction Specification N3E-885, Revision 1, was
r,,viowed for anparatlon paramuters, Thin specification wan
intended to provide guidance for the routing and separation
of instrument linos to allow for process pipe movements,
I tic ud I up, i nttp rt. i l pi pe broaks, I. lfs rumont I nortrIc
drawings detailing the locaLionsi of instrument linuo in the
Unit 2 South Valve Room were obtained. A walkdown of the
instrument lines in the Valve Room was performed, using
N3E-885 for a guide to indicate if. a conflict with piping
existed. This walkdown revealed four situations where
interference, or the potential for interference, exists.

In one case, an instrument line contacted piping, and in
other cases the lines potentially entered the area of piping
movement from thermal or seismic response. Documentation was
researched and revealed installation of the instrument lines
took place between November, 1984 and March, 1985. An'.
interview with the responsible system engineer revealed he
was aware of all four of the potential interference problems,
and that the instrument line on contact with piping was
scheduled for reroutitig. It was also learned that the, DNE.
Pipe Rupture Team will perform a complete system by system
walkdown and evaluate each potential problem area for.
noparation compliance with Specification N3E-885. Further
invoatigation produced a memorandum (foe Attachment 0).
expressing difficulty in installing instrument lines to. the
criteria of N3E-885. The memorandum states the specification
in not.a worknihle documont and adhorenco to tho separation
roquiromontn in ImpracticnI if not phypically impoghible, In
addition, the memorandum concluded, the Unit 1 installation
program adhered to N3E-885 very loosely, if at all, and with
frw oxceptions the installation met the requirements of the
DNE lipe Rupture Team.

Conclusion

The concern pertaining to the issue of Installation has been
determined to 'De factual. Using the DNE criteria for
separation distance for instrument lines, four potential
interferences were identified during a walkdown.
Documentation revealed the lines were installed prior to the
receipt of the employee's'concern, providing credibility to
the conclusion these interferences included the area of
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Coacluj. on.• (conti nuod)

Discussions with the system .engineer revealed the conflicts
were known and, except for one'case, would be evaluated by
tho I)NI ip'ipo Rupture Team, The referenced memorandum
expressed difficulty in utilizing the DNE criteria during
installation, and questioned the need for adherence due to
Unit, I ovnutnt;ionn, Thin rnny oxplnin the concerned omploycle'n
indication LhAt the interference wan known but Installation
was continued. The reference to rerouting the line later, if
necessary, was probably referring to the DNE evaluation.

A reviow of N3E-885 shown the criteria was intended to
provide ".goals" for separation distances to minimize rework
required during the final pipe rupture field evaluation. The
specification states, in part, "failure to meet these
requirements does not necessarily mean that pipe rupture
requirements are violated . . but . . . means further
detailed evaluation must be made." The specification
requiron a fiold evaluation by DNE to dotormino accoptability
or required rework of the installatlons.

It is concluded that the interference exists, the
interference was probably known during installation, and the
installation program requires later evaluation of
instrumentation lines, therefore, the concern is factual and
no corrective action is required at this time.

4.5.3 Site Specific - BLN

The concern XX-85-086-O01 was specific to BLN and indicated
inadequate controls methods may have resulted in tubing
rework duo to tho frequent installation of the wrong tubing
niz•. This ovaluation addresnes the technical aspoct of tho
concern and the remaining portion will be discussed in the
ECTG Management and Personnel Subcategory Report MP71700.

This evaluation was performed utilizing two possible
Interpretations of the term "wrong size." The first was a
strict interpretation which indicated the wrong diameter
tubing may have inadvertently been installed, and
consequontly required removal. A review of work controlling
documents showed that they contain installation criteria
pertaining to tubing size and are considered adequate to
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4.S.3 Site-Specific-BLN (continued)

rpcocify tho proper tubing size for Inftal~latlon. Interviews
conductod with craft, origineeorlng, and Inspection pornonnol
dlid not. rvv/iv doflirenclop related to hit inte.orprotatlon,
A rov1ow or the InpoctLion rejoction trend roports supported
this conclusion. The second interpretation was that "wron-
-i;•e" was referring to dimensional and/or configuration

discrepancies, Engineering and inspection personnel
indicated major rework had boon identified in this area. The
cause of the rework resulted from two I)NE Englneoring Chante
Notices (ECN) Numbers 2500 and 1840, issued in 1983. Further
review of the installation procedures revealed the necessary
Inspoctions, and verifications to ensure tubing in Installed
per the latest design criteria, was performed. No technical
deficiency was noted since the situation resulted from
changes in the designcriteria.

Conclusion

Tho alto rpocific concern at BLN was not technically
factual. Althourh rework was encountered, no technical

•problem existed since the rework resulted from a criteria
change issued by DNE.

5.0 COLLECTIVE SIGNIFICANCE

5.1 Significance of Each Issue

5.1.1 Bending Equipment/Material

Tho sIgnificanco of this issue resulted from Lhe program
inadequacies discovered during review at each plant site.
Each site had experienced some problems with the control and
storage of bonding machiner and the material used. These
rocurrinp, prob.lemm wore perceived an either non.safeoty
related or a product of defective work that would be replaced
bWfore Inspection, The inoffec:'veness of a program to react
to probhlmn encountorad,.and the -onulting employee
awareness, caused technical doflcivnciet in the hending of
instrumentation tubing, control of bending machines, and the
material used. The comninication procoss and organizational
m t•ruct;ur n vnillnh3 to Identify and correct roc rrin+,
qualityy..roltod problemsn nopds otrongthoning so that the
technical adequacy of the nuclear facility is ensured.
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, .1 2 C•!eo~n.If I r

The findings concluded that TVA had responded to the
inadequate storage of bending machines and to the potential
c(ront, nmiIuntiOln of itn I n)onflo ptol Thin action wpv.complot@
and tceoptnblo and indicaton a popitivo rosponne to, reported
problem areas,

rTip ramp(oynr'o rocommendotion tio uno tv'fl.on tape showod that,
nflf~tttll~,Ortiotlt: 11 I'# !C'f' 't VOfl(1. Iit] ill m n Cfi•f t I •i, t. ho du , I }nbant in
for not using teflon tape could have been enhanced by
utilizing the Employee Involvement Program to pass
Information on to omployooe explaining why
teflon tape wan biolng rontricted at. WBN.

5.1.3 V e n t i._nD

The findings nubotantlatod TVA procoduron and proceso0n
Prfectivply nddresnod pot.ontinI prohlems In this area,

,l Rout int

Instrument panel drains were correctly routed to open floor
drainn, This Invantiation found a problem had oxistod and
wnf prnpqrly documented and corrected,

5,I .5 Installation

AtU houp,h Inntn1lntion int, rforonue@ .xlpt.d, DNR'o
poelifIeatLoh providod critoria to addretts thia type of

situation. This specification provided as much flexibility
during the construction inatnllation as possible, while
providing n full evaluation upon complotion,

5.2 Colloctiva SiZ nificance of the Subcategory

5.2.1 Generic

The zignificance of the issue on Bending Equipment/Material
Inadoguaclon roaulta from thefindings that each site had
Pxperiencrd rimilr problems with the control of bending
mnchinan and tho material used, and no program in apparently
in place to detoct, and correct this type of occurrence, The
concerns portaining to the copper tubing material and the
oxisting copper tubing installations were deemed to be not
sapoty-ro3 tod,
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Significanco related to the isnues on Clr.nnlincsn, Venting,
Routinf,,nnd Instnllation wns that TVA had responded with
offo 1:CI 1Ivf (,oirr ct I vo nc t, ion to Ad(IrI~tI i~hono uIitlnt I nno

hO ( CAII,,E'

6., 11 P,.! d cJj, .,,.I ,_-.I oX!. rlj~j• t,K A PM n .c I

The cnugo of tho prohlomn annoclatod with the control and unp of
instrumontation tubing bonding equipment reoultod from inadequate
sito progrAms ontnhbishod to onnure proper storage, control, and
qunfiniti ton of the quijpm.nt. Tho re• .ponnibie organization Is the
lviflion of Nuclear Conntruction which Phou]d ontnh3i•h consistent
And i.ffoctivo uldinrico for corroction of thin problom area In
accordance with ONP's policy to provide centralized direction.
Roc-urring problom idontification and trend recognition were not
omphopizod in e.nch projoe.a'. proertm,

The cause of the perceived problems associated with defective copper
tubing roeultad from the attempts to bond non-bondine quality copper
tubinp,, The procurement specification impli"s, by not specifically
requenting "Bonding Quality," that hard-drawn tempers as specified in.
ASTM B75 satisfios the Intention of the specifications. Tubing
of this tempor (H1-8O) in not bonding quality and will break during
bonding operations,

6.2 Cleanliness

Non,,Appl icnhlf-

6.3 V0n t iu

Non-App ic•h•lo

Non-AppI lcablo

6.5 Installati on
Non .Appl icnblp:•:i
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7.0 CORRECTIVE ACTION

7-1 In~U~f A 4- Axsý1YWv-oP2 a!

Corrctivv actionn ostahlinhrd for the problomn relatod to the
fiondinr Eqlupmr nt/Mnt'or.il Annd gcIPnln1nPsn innuon nre as follOws:

7,II,,.1 WIIN

a. The rovision requont propnrod by Instrumontation
Engineering.Unit (IEU) personnel will clarify .
paragraph 6,2,6 in rtito procoduro QCP 3,13-5
concorning tho qunlifytir procosn of bonding
operations.

h. Nonconrormnncon 6797 Roviflion 0, 6822.Revision
0, 6276 Rovinion 3 and 617o Revision 2 were
initittod by the Pite to .document and~correct
problems encountered with the control, storago,
qualification of bonding machines, the improper
bond radii and quality aepocte of installed
tubing, The scope of the NCRs does not
adequately onnuro, however, that the improper
bond radii for Radiation Monitoring Systom on
Unit 1 tubing is included. As a result of the
review of this condition, NCR W409-P was
Ini,tintod on 05/09/86 to correct the Unit 1
Radiation Monitoring tuhing,

c. Corrective action has been completed for the
ln,'uo of cloanlinoon to correct storage
deficioncias and the potential for rust, dirt,
and grease contamination on bonding equipment.
This included a revision to the site procedure
to includo control ond otorage roquiremonto for
bonding equipment,.and relocation of bending
equipment to improved storage locations.

7.2•.12 BFN

Corroctiva Action Roport 85-083, noted in the
Bonding Pquipmant/M.nt.orial issuo, was previously
gonpratod to identify deficiencies associated with
bonder qualification and adequacy of Quality
Annurance/Quality Control effectiveness.
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7.,1,3 SQN

Corrective Action Report SQ-CAR-86-04-017 was
prrvi.ounly ronoratod In tho Bondin,, Equipmont/Material
Ifluo, to identify doricloncloo In the ite
implemented procedure requirements. Corrective
action has boon proposed by the site for CATD
20703..SQN-01 an follows: 1. Qualify old and new
bonders per P.S. 4.M.2.1. 2. color code benders to
be used on stainless pipe and tubing. 3. Remove from-.
use all bending shoes for the defective hydraulic
benders. 4. Formally request assistance from site
DNE to determine: a. Acceptability of corrective
actions taken in accordance with CAR 86-04-017. b.
Any additional corrective action required by DNE.

7.1.2 Generic

Non-Applicable

7.2 Corrective Action From CATD's

7.2.1 s t9 SnocifIc

7.2.1.1 WBN

a. Finding: The Bonding Equipmont/Matorial iccue
concluded in Section 4.1.2 that the oxemption
allowed by DNE calculations for ovality of
tubing 1/2" 4) and less is not addressed in the
site procodure,and may cause unwarranted
inspection rejections.

Proposed Corrective Action: DNC WBN to'address
the ovality requirements for 1/2" (V and less
diameter tubing in WBN-QCP 3.11-2. (CATD
10700-WBN-0O)

WBN Line Management supplied the followlng as a
Corrective Action Plan in response to CATD
20700-WBN-01: Upper-tier document TVA G-29M,
(PS) 4,M.2.1 exompts tubing 1/2"0 and loss from
ovality requirements. The site implementing
procedure QCP 3.11-2, Revision 7, Section 7.15,
Noto 2 reflecto this, in addition attachment B,
note 7 wap added to clarify ovality roguiroments
on 1/2"0 and smaller tubing.

I R3
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7.2, .2. 11 , IN

a. Finding: The Fiending Equipment/Material issue
concluded in Section 4.1.2 that the scope of
IINP.QCP.4.3 in unclear an to the criteria relating,
to the safety-rolated requirements of tubing.
Alno, the concpt of ongInorring inspoction and
dnocumnonttI on ip not connldrord consistent with
tho optabilohod QA program nt other itltos.

Proposed Corrective Action: Revins the scope of
IINP-QCP 4.3 to establish a clear distinction
between essential (nafety-related) and
nonossontial (nonsafoty-related) tubing
inntallation criteria. Evaluate the adequacy of
engineering inspection and documentation of
seismic category 1(L) supports. (CATD
10700-BLN-O1)

t1,N Lino Management hoa provided the following
as a corrective action for CATD 10700-BLN-01:
We do not agree that the described condition
in a problem, The terms "essential" and
"non-essential" deviate from the requirements of
N4 50 D754, "Design Criteria for the
ClAssification or ntructurop, flytomP,,and
Components covered by the Bellefonte Nuclear
Plant Quality Assurance Program", DNE has
previously instructed DNC to upo the terminology
"seismic Category I" and "seoimic Category I (L)"
when making reference to the classification of
instrument tubing. Since our procedures and
design documents are now consistent in the use
of this torminology, wo recommend the scope of
HNP-QCP 4.3 to remain as is. The issue of
inspection and documentation of seismic
Category I (L) tubing and supports was addressed
by Deviation Report No. DO4-S-84-4112-DOI. A
separate procedure BLN QCP-4.6 was developed by
OLN and approved by DNE to address the inspection
and documentation requiremonts of seismic
Category I (L) tubing and supports. The
procedure provides for an engineering inspection
and the generation of a Life of Plant inspection
record. Drawing 50B0925-10-57 was revised to
provide the requiroment for inspection of those
linen and supports designated Category I (L)
and, at the time specif ld that they would be
innpocted to QCP-4.6, Rovsilon 6 of the oam@-
drawing removed the referotich to the QCP,
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7,2 1,1? 1iN (continued)

Discussions with the project DNE personnel
indicate a willingness on their behalf to. accept
an FCR to the above noted drawing to define the
innpection requiremonta as currently understood.
I1,N will I n , m it , i o rn PICI by April 15, 1987, I1i,N
will nine rovivo Q(,P-4.( to more clearly tnt. a n
roparatlon botwoon the vn•,nror apsoclated with
the phynical Inntallatlon and the engineer
porforming the InopoctJon, The rovinion to
QCP-4,6 shall bh completed by July 15, 1987.

b. Finding: The bonding Equipmont/Material issue
connluded in flection 4,1,2 thAt controlp at DIM
worp innd•.qunL0 by not requlring the Pogr@gntlon
of bonding equipment intended for stainless
steel applications.

Proposed Corroctive Action: DNC-BLN to
"establish controls to ensure segregation of
bonding equipment intended for stainless steel
Applications and to ensure that the installer
molocts the proper bender." (CATD 10700-BLN-02)

Ling Management supplied the following'
corrective action in answer to CATD 10700-BLN-02:
A procodura will he. @§tAbniho@d for the purpope
rf controlling tho uso of instrumentatlon tubing

bonding equipment. Included in this procedure
will be inntructionc,'procautions to the
Installer, control of individual bending
equipment, and Quality Control verification of
complianco to tho procodure, Thin procedure
will he nubmittod for Approval by Apr11 1, 1987,

7.2,1.3 SQN

a. I'4nding: No control methoda or QA surveillance
activities have been established to detect damaged.
or defective bending equipment after
qualification han boon achioved, Consequently,
damngad or defective bending equipment may remain
undetected. (CATD 10703-SQN-02)

4W •':
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7.2.1.3 ISQ.N (continued)

Proposed Corrective Action: Line Management has
provido'd the following: a rovision to •SMU-5 has
been issued detailing requirements for use,
hand'ling, and qualification of tube benders in
accordance with G-29 PS 4.M.2.,, Bending tools
will receive periodic visual Innpoctionn,
Damaged tools will be tagged as defective until
verification of adequacy is doterminod, !sendorn
which cannot be proven acceptable will be
dentroyed.

7.2.2 Generic

All findings addressed in this section pertain to the Bending
Equlpment/Mdtorial issue as noted in Section 4,1.2.

a. Pinding: SiLo procoduron for the control and ntorang of
bonding oguipmont ware concluded to have procedural
inadequacies and/or some program weakness.

Proponod Corrective Action: DNC to ontablih consietont
and offoctive guidante for Construction and Modifications
to Implement the requirements for a program for the control
and storage of bending equipment. This program should
ostablish controls to ensure the gualification of bonding
equipment and the maintenance of that qualification, and
consider an inventory system to identify where a particular
bonder wan usod in order to locate nuspoct tubing should
qualification or that bonder be questioned, Establish
controls to identify damaged, defective, or lost benders.
(CATE) 10700-NPS-03)

Corpornto Management nuppliod the Corrective Action Plan
for CATD 10700-NPS-03 no follown: for MODS Unitw: WON
M&AI-30 Revision I contains control requirements for
qualification and storage of bending equipment. SQN
established controls which require qualification of
bondera and aegrogation as required by CATD Nos.
]0703-SQN-01 and 02. BFN M&AT-51 Is being Initiated
to address a program for control and storage of bending
Pquipment. This instruction will be completed by
May 1, 1987. Conat Unito: WON QCP 3.13-5 Revision 4
contains program for control and storage of bending
equipment. BLN will complete a QCP by June 1, 1987 for
controllinf, and mtorngo of bonding equlpmont,
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7.2.2 Generic (continued)

In addition to. the steps outlined above, the entiro
subject of control and storage of bending equipment will.be
addressed as part of the Specification Improvement Program.
A technical performance procedure will be written to
address the subject. Estimated completion by
November 1, 1987.

b, Findinr,: Copper tubing is not properly segregated and
controllod to proc ludo misapplication as related.to
bending quality (temper).

Proposed Corrective Action: DNC, DNE and ONP to review
the program and establish necessary controls to ensure
copper tubing is properly segregated, as related to
bending quality (temper), and controlled to preclude
misapplication. (CATD I0700-NPS-02)

To supploment 'the pneumatic testing of installed tubing ati,
Bellefonte Nuclear Plant, DNC will perform and document
additional, tests of the copper bending process which will
include the use of three different bender manufacturers
(one of which must be Imperial Eastman) making sample bends
on roprecentative sizes of available hard copper tubing
(one of' which murL bo 2/2 inch O, ,049 wall, hard drawn

(H-80) temper tubing). Quality Control inspectors will
monitor the tests and provide information as to the
tubings' acceptability based on a liquid penetrant
ozaminntion p.rformod in tho area of tho bond for each
sample.. If the results are positive, DNC will Insure that
all craft personnel involved with the installation of
copper ara properly trained in the process of bending
hnrd drawn coppor ind sogr•gation will not bo required,.
If the results are negative, each site will implement a
program to segregate the hard drawn temper copper tubing
and insure that it in not used for any Installation other
than atraight runs. If in fact, sogrogation becomes
necessary, the short term resolution will be implemented,
by memorandum to the Site DNC management and to the Site
Directors, The lone term DNC so2ution will be providod .•-.
in Instrumentation and Mechanical Technical Performance
Procedures.

In addition, if DNE, as a result of responding'to CATD.,.: .'.
20700.-NPS-004, changes the specifications for copper.
tubing on the various Bill of Material, DNC will assure
that, future purchases are made to the now spocificationa,.
No further action will be required by DNC as all material.

in purchased to the latest revision of the applicable
h iIA of MAt;rl0l,

kN.1

;1C I
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c, Finding: DNE contracts did not ensure that bending
quality copper tubing was procurred.

Proposed Corrective Action: DNE to review procurement
specifications for copper tubing. Specifications.are to
clarify if bending quality tubing (temper properties)-is
desired, and if so, prevent any substitution of
non-bending quality tubing unloss unique Identification

,is utilized. (CATD 30700-NPS-04) (CAT!) )0703-SQN-03)

Corrective action supplipd by Corporate Management is as
follows for CATD 10700-NPS-04; By March 23, 1987, MEB
will prepare a Memorandum for R, W. Cantrell's signature
rogarding the spocification of hard drawn and annealed
copper tubin&, and the requirement for revision of the
applicable drawings and bills of materials. This
memorandum will be endorsed to DNC and each Site Director
with a request for them to provide their craft personnel
with training in the discrimination and use of each type
of copper tubing, This CAP will answer
CATD 20703-SQN-03 also.

Evaluato the existing stock of copper tubing at each site.
and provide disposition .of non-bending quality tubing.

d. Finding: Nonbinding quality copper tubing may have boon-,'."
procured and utilized in bonding L ,rationv.

Proposed Corrective Action: DNC to advise craft personnel..
that non-bending quality tubing may be encountered and
to proper action to take. (CATD 10700-NPS-01)..

Corrective action supplied by Co:piorate Management for
CATD 10700-NPS-O2 is as follows: All craft personnel
will be made aware that hard drawn copper tubing may exist
.at their locations and if they have problems forming
bends, they are-to notify the rusponsible DNC engineer.
-A memorandum will be sent to all sites to initiate and
insure compliance with the craft training requirements
noted above.
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8.0 ATTACHMEiNTS
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8,.4 At~tnchment; .D, mt or Fva1tiatori;
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ATTAC.iEJ~C A
REFEREIICE
FREQUEUiCY
OMlP - IlssS

- ECPS132J-ECPS132C
- REQUIEST

R- Rilf

TEIVIESSEE VALLEY AUTHORITY
OFFICE OF IlUCLEAR POtTER

EMPLOYEE COIICEPJI PROGRAM SYSTEM (ECPS)
EIiPLOYEE COIICER41 IIIFORIIAT OIl BY CAI EGORY/SUBCATEC-Rf
SUBCAIEGURY: 107 IIJST. TUBIIIG

PACE - I .RUHI TIME - 10,04•39
RUll DAlE - o3/10187

CATEGORYi CO COI1SIi!9CT10!1- PROCESS

COI;CERN TINUMBER

------ 5-(i--------

I50 (

S -rH
SUB R PI T

C-T C.'T D tOC

CO 10700 :I IiW1

1 REPORT APPL
2 SAl RELATED

BF 15L 1', IsS

1 .1 IN I I1 Y
2 hJA t&" IA SR

JiISIORICAL COIiCER~i
REPORT ORIGIII

111-85-447-001 QFC

COUCERli DESCRIPTIO!I

PRIOR To 1mLRCII 1985 IHE PIPE BEUDIflO
IIACIIiISE I•,S STORED Ill A SHACK iIHAI

LEAKED AlID JHE HEAD OF ItHE FIACHIINE Ii
AS COATED HITH1 RUST. SIAIULESS STEE
L IIISIRWtIENIAIIOIJ PIPE WAS BEtih Oll I
lIE IIACHIIJE T(OIi STORED III IURBI11E BL
DG)

REF. SECTIOIl ICAT - CO
SUBCAT - 107

•.. , ).l41
'IZ.l4l

Ili -35-532-00201
1502 ?13

CD 10 74. it IOU I 1 1 it ti Y
2 IIA IM tHA SR

QTC DRATTI 1I!IES Ill REACTOR.ARE ROUTED TO
.IIICORRUCT (IU PER DESIGI) FLOOR DR

AIIJS. 1.fE ORIGINAL DESIGH CALLED f[0
R A-"CLO ,ED" SYSTEH BY SEAL IlELDIIIG
A PLATE OYER THE TOP OF TIHE DRAIN; 11
Oil OPEIIT RAIIIS ARE USED. CI DECLINIE
D TO PROVIDE IIIFOP1IATIOII. COInIRUCT
IOU DEPAR1IaItI CONCERfl. 110 FOLLOWt U
P REQUIRED-

LLA4 3-t4 ,4-4;

150070

-85-099-OOZOI
150199

CO 10700 II faiBl I Y Y Y Y
2 SR Sa SR SR

CO 10100 Ii s"Bi I Y Y Y Y
2 SR SR SR SR

111-85-707-002

111-85-740-002

QTC

QTC

TUBIIrv CitCFCED IIHEII BERT H141 IIAIID B
EIIDER. IlLS LOCATED Ill REACTOR BUILD
IIIG 2. 11')OUGH IIATCH, UP SPIRAL SITI
RCASE. ell 151 LAIIDIIIG-3/8" COPPER 1U
BIIIG. HA% =[EIl REPLACED 11ITH ACCEPT
ABLE IUBIPB. CRACKED IUBIIIG HADN'T
BEEIN IIISfECIED AT TIME IHAT IT WAS D
ISCOVERED ,I1D FIXED. C/I HAS i 11OR
E DEIAIL. HIOTE: C/I HAS 1i0 MORE INl
FORIIATIGI-_ HE REPLACED CRACKED TUBI
IIG IltiEHEVER HE FOUND IT- KIIOI-IS OF it
0 tlIO(E.

ALL HAND BENDERS ARE THE "11PERIAI-
BRAIID, M1ID AtLL BEIID THE SAME. THESE

BEI)DERS IWRK OK FOR STAIIILESS SI[1I
BUT THEY CRACK ANID "EGG SHAPE" CUP

PER IUBIlh-. CI DECLINIED 10 PROVIDE
FURITIER I1FO~ltATIOlI. CORiSIRUCIIOII D
EPT. CORCERII.

6.104.13-1-1

COIICERtIS ARE GROUWED BY FIRST 3 DIGITS OF SUBCATEGORY NUTIBER.
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REFERE~rlCE
TREQUEUICY

- ECPS132J-ECPS13ZC
- R.EQUEST

-,TT..BI A W A "
EIIliESSEE VALLEY AUTHORITY
OFFICE OF HUCLEAR POWER

EMPLOYEE COINCERIU PROGRAM SYSTEM (ECPS)
EftPLOYEE COIlCERN IINFOR.IATIOtl BY CAIEGORY/'SUBCAIEGORY
SUBCAIEGORYt 197 IN1ST. TUBIflG

PAGE - 2 ....RUIN TIME - 10,041z39
RUIt DAlE - 03/10/81

OUIP - ISSS - RiU1-

CAIEGORYi CO C011S1PRUCI 1011-P~ROCESS

COfICEIPI ItifIBER

Ill -85-740-00301
150199

It -85-773-00101
,ISOQI3

S
H

SUB R PLI
CAT CAT D LOC

CO 10700 Ii liI1i

I REPORT APPL
2 SAF RELAIED

B BEL SO 1.11

11 N 1 11 Y
2 iiA 14 11A SR

HISTORICAL COIICERII
REPORT ORIGINt COlICERII DESCRIPTIORI --- - - - - - - - - - - - -

QTC HAND MADE TUBIIIG BEIIDERS USED TO BEl1
D RADIAiIOII 110111DRING IUBII1G; (I" All
D 1 1/2") DAIIAGE TUBIIIG- BEN1DERS LO
CAIED 729' OF TURBIIIE BUIL DITIG (l'"
*IID 20" RADIUS). TUBIaG tOCATED IN
ADDITIOIIAL EQUIPMEIIT BUILDINIG: GO I
iE CRANE BAY DOOR OF UiT1 2. IAKE RIG
HI IIHAND DOOR, LOOK BEHIRD IINIG ilALL
IIEAR OR BE|IIIID SOME SIAIRS. CODISIRU
CIOUN DEPT. COIJCERII. CI DECLIUED I
0 PROVIDE FURTHER IIlFORM?.I lOli.

REF. SECTIO"II
CAT - Co
SUBCAI - 107

Lti ' 3.114.t

7ZII

7. Z1-1

CO 10700 1I111B1I I Y I Y Y
2 SR SR SR SR

CO 10100 N I.IBI I Y Y Y Y
Z SR SR SR SR

111-35-773-002

111-85-831-001

QIC

QTC

COPPER TUBIING BREAKS OR SQUEEZES TOG
EIHER -ttHEI BENDIIIG 90 . TLWTERIAL OR

BEliDER IS DEFECTIVE. ISO IIORE l1ItOR
IIAIIOII AVAILABLE.

COPPER IIISTRUHEIIIATIOII TUBIIIG IS COIN
SISIEIJILY "BREAKIIIG" IPiEfi lBEII USINl;

THE fECIIAIIICAL (ItAllD-OPERAIUD) BEII)
IJIG 1OLS.' BECAUSE OF TIPE COIIIS l1:C
Y Al -I-1ICH THE "BREAKACE" OCCURSItE
RE IS A CUJIICERI THAI TIlE "GOOU" BEiD
S MIAY VIOLATE HIIlINUt IIALL OR' OIHERII
ISE I.IEAKEII TIlE COPPER 1UlIJIG. PROBL
tII MAY BE TIlE COIIDITIO Of TIlE BEIIDI
M; IOOLS. (1i1 3PECIFICS GIVEII)

I-8 -85-858-00101
1 5O 136

CO 10700 S I-IBIl 1 N1 II If Y
2 IIA I1A IfA SR

1-8 5-523-HB10

02 I? 71009 S IlIBII I IN II II N1
Z IIA NA INA IIA

QTC IIISTRUIIEfITATIO SEEMS P.ORE COIICEPIIEDitI11t QUARIIIIi RAWIER Il8.111 QtIALITY VI
OFKHKI'IAIISIt I V. EXAIIPL E: 111 RIDIT.IIiIA I
011 LINE III SOUIH VALVE RUOlI HAD , EIll
REREIICE 111111 36" PIPE. C1 BROUGIII I
HITS 10 TIlE AIlENIII]O OF SUPERVISOR A
N P HAS IOLD 1IOT 10 BE COCIZERNED. PE
R C1, SUPERVISORY SIAFF :AI*IED TO BU
Y-OFFi THE SUPPORTS AIID COULD RE-ROUt
E fIlE LIIlE AFIIRI'IARDS. LtOCAlI O1I. U
tit 2. TIMlEs MARCH 1935- CI AL-SO S

WAIED 1ITS TYPE OF POOR 1CORKI'IAIRSIIP
OCCURS COIISIAIIILY. COUSIRUEID1011 DEP
I COIICERII.

It?, .S ý 1.5. 4 -Z,

COIICERIIR ARE GROUPED BY FIRST 3 DIGITS OF SUBCATEGORY NIUMBER.
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RET ERE lICE
F PTIQ i FIIC

- ECPS13ZJ-ECPS132C
- REQUESI-

- RIrllf

TEIIHESSEE VALLEY AUIHORITY
OFFICE OF iNUCLEAR POLLER

IMPLOYEE COIICERII PROGRAM SYSIEI (ECPS)
ETIPLOYEE COIICERII JIIFORIMATIIII BY CAIEGORYSUBCAIEGORY
SUBCAIEGORtz 10 IIIST. IUBIIIG

PAGE - 5'

RUri DATE -03-'10/81

CATIGORYi CO COIISTRUC IOII-PROCESS

i(O1CFRIi IWIIBER

150245

02

CAT CAT D LUC

Co 1070)O .11 IlIE

Co 1070G 11 113f)

I REPORT APpi.
2 S.ZF RE[AIED

BF BL 'Sq VB

11ii ii I Y
N A 11A tlA S R

it 11 i I Y
2 V:A IIA IA SR

HISTORICAL COIlCERIi
RFPORI ORIGIli CQUEERII DzSCRIP11011 ---- --- - - - - - - - - - - -

QIC CI STATED PIPIUiG SYSTEIIS ARE 110T PRO
PERIY VE111lL PRIOR ID liIDRIISIAIIC IE
SI111IG- THIS IS A GEiERIC COnSCERIN
CI IiECtIIIED 10 PROVIDE ADDITIOHIAL III
FORMAI1011O. COIISIRUCTIOH DEPARIIIEAI
COIICERII -

REF. SECTION I
CA] - ED
suacAT - 101

S7.1 i . 3

P1i-86-289-001 QIC Cl IIOUID LIKE. TO BE ABWE TO USE TEFL
Off TAPE ON PIPE FIIIIINGS InISIEAD OF
PIPE LtlP'E (LOCK-TIlL) ilHE.J IJORKIIIG 0
II IIISIFLMIEDIAtlIOI4 1iliES. COIISIR. DE
PI. COIEERi. Cl HiAS I0 ADDIIIONIAt I
IIFORIIAIIOUi. FOLLOIIUP 101 REQUIRED.

CO 1000 S HBII I it hI II Y
SIIA IIA IIA SR

CO 17300 5 -IBII 1 I II II Y1
2 IHA IIA IA SR

HiSRS DURIIiG THE EXIT ITITERVIEII THE CI IID
ICAIED ]HAT HE HAD OBSERVED OIhIEMADE

CARBON STfEL lUBE DEIIDERS BEIIIG WUE
D 10 BEND S1AIIIIESS SlEEt TUBIIIG. III
E CI IS.COIICERIIED THAI THE TUBINIG iEA
Y 110:1 BE SUBSIAhIDARD IID NEEDS 10 BE

REPLACED' ALSO. THE Cl STATED THAT
THE BENDER Oi EL 708. U1111 2 TURBINE

BUILDING IR DIRTI AUD GREASY.

QTC BFLLEFOIITE:IIE "SIGIIIIIG" OF THE 11MT
RIrIIEIIIAIIOII LILIES AT BEllEFOIJIAE IS
THE RESPONSIBILITY OF IIIE ELECIRICAL

DEPI. AULT TIlEY DO 1101 HAVE SUFFICTli
T E XPERIIjE 10 AACCURAIL¥ DETERIIIISE

THE PRRPR SIZE OF THlESE LILIES. IH
IS CAUSES PROBLE• ANID A LOT OF RtIIO
RK DUE I1 THE FREQUEfiT INSTALLATION
OF PIE AICONG SIZE LI11E. COIISI. DEPT
. COilCERUI. CI HAS 1to FURifER IflF"'lf
AIIII. 110 FOLLOHUP REQUIRED.

Xx -85-036-00101
150 1,46

CO 10700 5 BLII 1 1I Y hI IT
Z ItA SR IA IIA

I.2.5,~.i.S.' ii,

0? 1IP 70601 S BiTU 1 I l II 11 hII
2 IiA IIA UA IIA

12 COIICERI.S FOR CAIEGORY CO-SUBCAIEGORY 107

COIICERiSS ARE IGROUPED BY FIRST 3 DIGITS OF SUBCATEGORY IIUMBER.
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-ROM Guenter 1'adew.'tz, Project W,.:, er, •att.• Xar Nu~clar Plant IX Col

DATE: JUN 2 G 1986

S.)tFJ1:CT WATTS BAR 1 IUCLEA PLA!'T - flOUTI!,', A:r Z',AIiAT':: ::;z'0 'E''": "r'' :N•
TIrE vICINITY OF El:GI £ENEI;GY PROCCE:: '£::;G li .;T
CONTALN2*.EINT (CCTit; CTIO7 S;FECiF-O- :C; 7 ,E-8 O)

An Investigation into the field a•ppica.ion of :3E-HE5 separation
requirements has detcrmzned that this construction specification A&

not a 'workable" Cocu=ent. For the maicrity of Installations in the
reactor building and main steam valve ricc•., ndhei'ence to the
separation requirements is impractical I- f nct phyU-I:ally !=pozsible.

The specification requires the use of "erglrecr.ng J ccnt. In the
consideration of "subsequent plausible pipe movements . assuming
tbe formation of plastic hinges at credible locaticn-. A teleccn
With Bobby J. Lancaster (DINE pipc ru;ture team) on June 25, 1986,
confIrmed that 11U CON field engineer.'ng personnel arc not qualified
nor authorized to aszume this re•- ; t .th-. t frthe. ...

*.. defnIition and Instruction.

As stated in the forewcrd of the '-uZject construction spec•fication,
"failure to meet these require-ents does = necessarily mean that
pipe rupture recuir-ents are vi-slated." Due to the fact that "it Is
not necessary that & instrument 1.6nes be protected from 2.11
potential pipe breaks, " a DNE evaluation is required to determ.Ine the
instrument lines which must be protected from a specific potential
pipe break. Therefore, It is futile for NU CON. to tLtempt to install
instrument lines according to the searation rcquiroc=nts which may
not be applicable to a zpec'fic I.zt.-zcnt line inntallation.

Zn conclusion, it should be recognized that the unit I DflE pipe
rupture field evaluation perfomed upon completion of Instrument Line
Installaticn resulted in minimal rework, generally requiring only the
addition of zupports and no pipieS rc.;-c-. The untit inrtallatIon
program adhered to N3E-885 very -c.sely, .f at all, and the resulting
Installationt, w-'th very few excepitcns, me't the requirements of the
pipe rupture tea= evaluation. This fact, in addition to the
Impractlcality of ?l," CON adherence to the separation requirements,
results in the request that DNE pepc rupture evaluation personnel
assist NU CON in the initial routing ci all safety related instrument
lines if "up-front" identificaticr, cf t.otential separation violations
is both nece-sary and cost effective.,.

/

Guent(.r Wadewit:

ce: ~FIP, MR4;N72 A-C
R. A. PNdd,. 9-1W)9 .!-K

Prirr• -,,, )v nro.preer by John M. Ctn.mw,'i, .xtnrcn ,



ATTACHME~NT C

List of Concerns by Issue

Cnncerns

k

issue

1.2.1 Bending Equipment/Material

3.2.2 Cleanliness

1.2.3 Venting

1.2,4 RoutIng

1.2.5 Installation
(BLN Specific)

.IN-85-707 -002
IN-85-740-002
IN-85-740-003
IN-85-773-002
IN-85~-831 -001

WBN-86-052-001
IN-85-447-001
IN-86-289-001

IN-85-866-002

IN-85-532-002

IN-85-858-001
XX-85 -086-001



ATTACHMENT D

LIST OF EVALVATORS

Margaret E. Selweski, WBN

Henry W. Loftis, WBN, SQN, BFN, and BLN

il


