TVA EMPLOYEE CONCERNS REPORT NUMBER: CO019201-SQN
- SPFCIAL PROGRAM
REPORT TYPE: Sequoyah Nuclear Plant Element REVISION NUMBER: &8
(Final Report)
TITLE: Conduit PAGE 1 OF 15
REASON FOR REVISION:
Revised to include TAS and SRP comments Revision 2
Revised to include SRP comments and finalize report Revision 3
Revised to include SRP and TAS comments Revision 4
Revised to include SQN response and finalize report Revision §
Revised to include. IAI oad SRP editorial eol-nntl and Revision 6

finalize report

Revised to include additional evaluation resulting from NRC comments Revision 7

Revised to include additional SQN and corporate response and

finalize report

Revision 8

PREPARED BY:

!nnm W,

SIGNATURE DATE
APPROVED BY:
Ms i g/4/21 /
% DATE MANAGER OHUCLHI POWER DATE

*SRP Secretarys signature

13T

CONCURRENCE (FINAL REPORT ONLY)

denotes SRP concurrences are in files,



TVA EMPLOYEE CONCERNS REPORT NUMBER: C019201-SQN

SPECIAL PROGRAM
REVISION NUMBER: &

PAGE 2 OF 15

1I.

INTRODUCTION

Eight concerns (categorized below) were evaluated at Sequoyah Nuclear
Plant (SQN) as a result of the generic applicability determination
resulting from the Watts Bar Nuclear Plant (WBN) Employee Concern
Task Group (ECTG) Element Report Conduit, C019201, within the
Construction Category.

IN-85-512-003 Quality of Conduit Materials
IN-85-512-002

IN-85-341-001 Torquing of Flexible Conduit Coupliings

OW-85-007-608 , . g

IN-85-138-001 Condulet Cover Installation

IN-85-201-003 Excessive Conduit Bends
IN-85-856-004
EX-85-066-002

No related site specific concerns were identified. Due

to the Browns Ferry Nuclear Plant (BFN) evaluation, flexible
conduit installation deficiencies resulting from the generic
implication of Significant Condition Report (SCR BFNEEB 8632) are
addressed. Also, the generic implication of the WBN-NCR 6529
related to SNP was evaluated,

SUMMARY OF PERCEIVED PROBLEMS

(a) Quality of conduit material may not be assured at the time of
receipt and maintained through proper storage techniques.

(b) Site procedures for the installation of flexible conduit may no.
require proper tightening of the couplings which contributes
to loore and damaged flexible conduit., Additionally, site
procedures may not have adequately addressed flexible conduit
installations related to seismic and thermal movement nor
minimum bend criteria considerations.

(¢) Control methods may not be in place to prevent dirt and debris
from entering conduit bodies while condulet and pull box covers,
ete., are removed,

(d) Allowable cable side wall pressures may have been exceeded
resulting from excessive conduit bends between pull points.

=
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III. METHODOLOGY

(a) Reviewed Quality Technology Company (QTC) expurgated files, as
well as other files for additional pertinent information,
reports and any corrective action recommendations available
on concerns.

(b) Reviewed the WBN ECTGC Element Report Conduit (C019201), applicable
sections, to determine the applicability to SQN.

(¢) Sequoyah Standard Practice SQA-45 was reviewed to determine
the procedures implemented for receipt inspection and storage
roqulro-:ntl for permanent plant material.

(d) Reviewed Administrative Instruction AI-11, "Receipt Inspection,
Nonconforming Items, QA Level/Description Changes and
Substitutions”, Revision 37, to determine the inspection
requirements f{or noncritical systems, structures and components
(non-CSSC) items.

(e) Reviewed Administrative Instruction AI-36, "Storage, Handling,
and Shipping of QA Material", Revision 9, to determine the
storage requirements related to conduit material and ensure
compliance with American National Standards Institute
(ANSI) 45.2.2-1978.

(f) Discussions were held with cognizant Power Stores Unit (PSU)
supervision personnel to identify any related guality problems
associated with condulet materials.

(g) Walkdowns were conducted with PSU warehouse personnel to
observe actual storage facilities.

(h) Cognizant Division of Nuclear Quality Asturance (DNQA)
personnel were interviewed to determine receipt
inspection and surveillance requirements for conduit materials.

(1) M&AI-6, "Installation of Conduit and Junction Boxes", Revision 6
was reviewed to determine the tightening requirements for flerible
conduit couplings.

(J) Discussion was held with cognizant Modifications and Additions
Unit (M&A) personnel related to tightening of flexible |R?
conduit couplings. |
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111,

Iv.

METHODOLOGY (continued)

(k)

(1)

(m)

(n)

(o)

(p)

(q)

Discussion was held with cognizent Division of Engineering (DNE)
Central staff personnel to discuss the generic application of
SCR BFNEEB8632 and the adequacy of the policy memorandum from
W. S. Raughley to Those listed dated May 14, 1986.

Discussion was held with cognizant DNE Electrical Engineering (EE)
personnel to discuss the movement requirement for flexible conduit
installacions for floor mounted equipment.

Discussion was held with cognizant DNE (site) EE personnel to
discuss the minimum length requirements of flexible conduit
connectidns for floor mounted equipment.

Reviewed M&A Instruction M&AI-6, Revision 6 to determine the
procedure requirements related to condulet cover installations and
craft surveillance instructions for identifying damaged or
defective conduit components.

Discusrions were held with cognizant M&A Unit Engineering and
craft personnel pertaining to condulet cover installation,
procedure clarifications related to excessive conduit bends, and
craft training with emphasis on G-40 requirements and guidelines
to prevent the installation of damaged conduit components.

Discussions were held with cognizant DNE EE (site) group leader
to determine what actions SQN had taken to identify and resolve
problems associated with excessive conduit bends.

Performed an additional evaluation of the implementation of the
requirements of M&AI-6 related to the torquing of flexible conduit
couplings and evaluated the special maintenance instruction
(SMI-0-317-33 Rev. 1) for adequacy related to the generic
implication of WBN-NCR-6529 and related issues.

SUMMARY OF FINDINGS

(a)

(b)

Review of the QTC expurgated files and other files revealed no
additional pertinent information than that discussed in findings
below.

The WBN ECTG Clement Report Conduit (C019201) contained
sections which related to material problems, loose

flexible couplings, fish tape and debris, and excessive conduit
bends which were pertinent to the SQN evaluation.

IR?
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SUMMARY OF FINDINGS (continued)

(c)

Sequoyah Standard Practice SQA-45, Revision 21 stated

"The power stores and QA staff supervisor are responsible

for the receipt and receipt inspection as defined in AI-11
(reference paragraph 17.D, page 59). Additionally, paragraph 19.D
page 59 states, "Handling, storage, and shipping shall be in
accordance with the requirements of AI-36."

Administrative Instruction AI-11, revision 37

stated "PSU clerks shall receive non-QA, and/or non-CSSC
items." No guidelines are established to describe what
constitutes acceptable material or what actions are to be
performed if defective materials are delivered, i.e.;
over, short, substitute, damaged, or defective (0SSD or D)
items.

Review of Administrative Instruction AI-36, revision 9,

indicated the storage levels as specified are in compliance

with the appropriate ANSI Standard (ANSI 45.2.2-1978) and conduit
bodies are stored as Tubular products which require level D storage.

Discussions with cognizant PSU supervision personnel indicated

no quality problems had been identified with conduit or conduit
fittings.

Walkdowns with PSU personnel of Level D storage areas for
conduit bodies revealed scattered surface oxidation (rust) on
some conduit bodies with more severe rusting at the threaded
area. Approximately 1 to 2 percent of the conduit bodies were
judged not acceptable for installations-assuming the entire
length would be installed. The storage area and placement of
material were in compliance with the requirements of Level D
storage as specified by ANSI 45.2.2-1978.

Discussion with cognizant DNQA personnel indicated receipt
inspection was performed per the requirements of AI-11 and
surveillance sctivities were in accordance with the frequencies
specified in Surveillance Instruction Letter (SIL-181). Level D
storage areas were subject to surveillance activities performed
by QA. No known quality problems with conduit or fittings had
been identified.
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Iv.

SUMMARY OF FINDINGS (continued)

(i) Review of M&AI-6, revision 6, revealed installation of conduit
and conduit systems were performed in accordance with the National
Electric Code and flexible metal conduits were installed
in accordance with the specific instructions included
in paragraph 3.2.6 which adequately addresses the tightening
requirements of the flexible conduit coupling. Verification
is performed by QA personnel (Reference paragraph 4.0 item E).
No deficiency was noted.

(j) M&A personnel stated that loose couplings on flex conduits had
not been encountered during instellation inspections.
A : ; . &

(k) Discussions with cognizant Central Staff personnel revealed
SCRBFNEEB8632 to be potentially generic to SQN as related
to the lack of guidelines for flex conduit installations
contained within General Construction Specification (G.C.S) G-3.
The policy memorandum from W. S. Raughley to Those listed dated
May 14, 1986, was determined to be fully adequate to address the
thermal & seismic flexible conduit issues related to the Code
of Federal Regulation Section (10 CFR 50.49) pipe mounted devices,
and all 10 CFR 50.49 equipment, such as motors and chillers, at
& point 6 feet or greater above the floor level. However, floor
mounted 10 CFR 50.49 equipment at a point less than 6 feet above
the floor level was not addressed and is considered inadequate
in this respect since a minimum length of 18 inches is required
for flexible conduit to allow a one inch movement. No objective
evidence was found which ensures this 18 inch criterion was met
during flexible conduit installations. Additional comments related
to the W. S. Raughley policy memo are included in paragraph IV.Q.
of this report.

(1) Discussions with cognizant DNE EE personnel revealed 10 CFR 50.49
floor mounted equipment below a point 6 feet above the floor level
would be acceptable, provided the flexible conduit minimum length
is 18 inches, to accommodate one inch movement during a seismic
event,

(m) Discussions with cognizant DNE EE personnel revealed that before
the issue of G.C.5-G40, revision 0, dated August 6, 1975,
no minimum length criteria had been established for flex conduit
installations. It was noted however, that N2E-860, revision 0
iesued November 6, 1973, required a one inch movement with no
length given. Before this date, G.C.S. G-3 was utilized and
consequently could have resulted in flexible conduit installations
which do not conform to the requirements of G.C.S G-40 nor
the 18-inch minimum length criteria for floor mounted
10 CFR 50.49 equipment,

R7

=
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(n)

(o)

(p)

(q)

M&AI-6, revision 6, does not address the installation of condulet

or pull box covers to prevent dirt and debris from entering the
conduit between cable pull activities, or for the initial
installations of conduit bodies. Also, the procedure contains no
guidelines for the craft to assure that damaged or defective conduit
components are not installed.

Discussions with cognizant M&A engineering and craft supervision
indicated recognition of the need for procedural clarification

in regard to covering all openings in the conduit run by

either permanent and/or temporary means. Additionally, it was
recognized that paragraph 3.1.1 of M&AI-6 should contain a
precaution to the installer not to exceed 360 degree accumulations
of bends’between pull points in the conduit body, and verification
should be performed by QA personnel. It was also noted that no
formal training by TVA was in place to ensure the craft were
familiar with the G-40 requirements and good practice methods to
prevent the installation of damaged or defective conduit components.

Discussion with cognizant DNE EE Unit Conduit and Grounding Group
revealed that walkdowns controlled by Special Maintenance
Instruction SMI-0-317-32 were performed by SQN to identify
excessive conduit bends. A sample of 16 worst-case

conduits using the criteria of multiple bends (>360°), long
lengths, elevation changes, and conduit overfill (>30% full) were
chosen for evaluation. No conclusive evidence has been documented
to show that sidewall pressure or pull tension criteria has been
violated at this time.

As a result of the NRC review of Element Report C0O19201-SQN, Rev. 6
entitled, “"Conduit", additional evaluation was deemed necessary to
determine the adequacy of the implementation of the requirements of
M&AI-6, Rev. 6 in regard to the tightening requirements of flexible
conduit couplings.

During an NRC Safety System Outage Modification Inspection performed
during December of 1986 and January of 1987, several flexible
conduit connections were determined to be loose or improperly
installed and are to be considered as findings or observations
contained in Inspection Reports 50-327,328/86-68.

Since the established program for flexible conduit installations
(M&AI-6, Rev. 6) requires torquing of the flexible conduit coupling
per the manufacturer's instructions and verification was performed
by QA/QC personnel, the implementation of the established program
was questioned,




y TVA EMPLOYEE CONCERNS REPORT NUMBER: CO019201-SQN
. SPECIAL PROGRAM
REVISION NUMBER: 8

PAGE 8 OF 15

During evaluation of the implementation aspect of this issue by

the WENP-ECTG on 2/26/87, it was noted that SQ-CAR-87013 had been
issued and indicated the reguirements of M&AI-6 Section 3.2.6.4

had not been followed, in that the manufacturer's instructions had
not been utilized during the installation of Thomas & Betts

flexible conduit assemblies. The specific violation noted, resulted
from failure to torque the flexible conduit coupling per the
manufacturers instructions.

As a result of the NRC observations and the issuance of SQ-CAR-87013
the credibility of the established program is questioned. Past
instellaticn practices are suspect of being deficient related to
all suppliers/menufacturer's instructions where torquing
instructions are required (Ref. G.C.S.-G40) and a determination
must be made to identify and correct these deficiencies. Since
the established program requires the preparer of the Work Plan,

or Work Release/Maintenance Request to specify the installation
criteria, the manufacturer's instructions should be made available
to the preparer for inclusion into the appropriate work control
documentation. Training of the appropriate personnel (craft,
engineering, and inspection) should be given to ensure the
appropriate manufacturer instructions are followed during the
installation and inspection activities associated with flexible
conduit assemblies.

A review of Special Maintenence Instructions SMI-0-317-33, Rev. 1,
dated 08/11/86 entitled "Walkdown Procedure for Identifying Flexible
(onduit Connections in Violation of General Construction
Specification {umber G-40" was performed and conversations with
Central Staff DNE Personnel were conducted to determine if the
tightening requirements for flexible conduit assemblies were
verified during the walkdown activity. The results of the review
and conversations indicated the primary purpcee of the walkdown
(SNT) was to assure that installed flexible conduits have adeguate
lengths for thermal and seismic movement for installed Class 1E
equipment and devices on the 10 CFR 50.49 list in response to the
generic implications raised for the WBN NCR-6529. The preparer

of the SMI established the requirements of the instruction primarily
as directed by the W. S. Raughley memo, dated 05/14/86, titled,
"Electrical Issues - Flexible Conduit." The following comments

are submitted:

a. The W. S. Raughley memo, dated 5/14/86 does not fully address
the generic implication of the WBN-NCR 6529. Instructions were
not prescribed to identify and resolve flexible conduit minimum
bend radius violations nor to ensure other aspects of flexible
conduit assemblies (such as torquing per the manufacturer
instructions) were adequate. Additionally, 10 CFR 50.49 floor
mounted equipment at & point less than 6 feet above the floor
is not addressed. (Ref. C019201 - SQN, para K)

R R R R T
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b. Even though the Policy memo discussed above did not address
the minimum bend radius of the flexible conduit assembly, the
preparer of the SMI defined a deficiency as any condition
found that is outside the limitations defined in Attachment 1
(Ref. para 3.3) and directions were given to the walkdown
personnel to document these deficiencies (Ref. para 5.3.1.a).
Contrary to the above requirements, the flexible conduit
assemblies were not inspected for minimum bend radius violations
per Table 3.2.6-1 of Attachment 1. The walkdown program did
include 10 CFR 50.49 equipment less than 6 feet
above the floor which was evaluated for thermal/seismic
movement considerations even though this issue was not
addressed in the above mentioned Raughley memo.

3 -

¢. The walkdown performed did not include the verification of
torquing of the flexible conduit coupling per the
manufacturer's instructions.

Conclusions:

(a) No guidelines are established in AI-11 to define what constitutes
acceptable conduit and fitting material or what actions are to be
taken if defective materials are delivered. No quality problems
with conduit or conduit fittings have been documented, therefore,
Employee Concerns IN-85-512-002 and IN-85-£12-003 were determined
to be not factual.

(b) M&AI-6, revision 6, the controlling procedure for conduit system
installation, adequately addresses flexible conduit coupling
tightening requirements. M&AI-6 is inadequate by not requiring the
installation of condulet or pull box covers to prevent dirt or
debris from entering the conduit between cable pulling activities.
Employee Concern IN-85-138-001 was considered factual. M&AI-6 is
also inadequate by not containing instructions to the craft to
prevent the installation of damaged or defective conduit components.
(CATD C019201-SQN-06)

(¢) The requirements for flex conduit installation for 10 CFR 50.49
pipe mounted equipment and floor mounted equipment as stated in
G.C.S G-3 inadequately addressed minimum lengths required to
accommodate thermal and seismic movements of the equipment. Current
requirements for flex conduit installation as stated in G-40 does

o
~

|R7



‘TVA EMPLOYEE CONCERNS REPORT NUMBER: CO019201-SQN
SPECIAL PROGRAM
REVISION NUMBER: 8

PAGE 10 OF 15

accommodate seismic and thermal movement considerations. The
potential for imposing unqualified stress to pipe mounted devices
or floor mounted equipment by over-extending flex conduit during
thermal and/or seismic movement of the pipe or equipment and the
subsequent stresses imposed on the cable inside the flex conduit
installed prior to the issuance of G-40 should be re-evaluated

by DNE.

The W. S. Raughley memo, dated 5/14/86 does not fully address the
acceptability or prescribe the necessary instructions for all
active TVA nuclear sites to fcllow which would ensure past
flexible conduit installations are in compliance with or meet

the intent of General Construction Specification G-40, Rev. 9,
SRN 11. iImplementation of the Policy memo at each site would
only partially address the generic implication of WBN NCR-6529.
(CATD 19201-NPS-01)

The findings noted above related to the tightening of flexible
conduit couplings indicated that G.C.S.-G40 should be revised

to include specific torque values as required per the applicable
manufacturer in order to assure this information is available to
the constructing organization. (CATD 19201-NPS-02)

The specific CAR (SQ-CAR-87013) should be re-evaluated for
significance and generic applicability based primarily on the
uncertainty and lack of clearly established requirements related
*¢ :his issue (as contained in G.C.S.-G-40) which is utilized at
ai1 uctive TVA nuclear sites. The disposition of this CAR should
include steps to identify the manufacturers, determine which
require torguing of the connectors, and provide verification that
past installations meet those requirements. The ARPR should
include the necessary procedure revisions (including those
involved in maintenance activities); training of appropriate
perso-nel, and verification that all future work activities

are performed in accordence with those instructions.

(CATD 19201-SQN-07)

Note: The generic implication of employee concerns IN-85-341-001
and OW-85-007-008 was deemed factual since weaknesses were
identified in the implementation of the requirements of M&AI-6.

Contrary to the requirements of SMI-0-317-33, Rev. 1 related to
flexible conduit installation deficiencies, the minimum bend
radius was not verified in accordance with Table 3.2.6-1 of
Attachment 1. (CATD 19201-SQN-08)
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(d) It was concluded that conduit runs containing more than 360° of
accumulated bends between pull points were installed at SQN.
Therefore, the Employee Concerns IN-85-201-003, IN-85-856-004, and
EX-85-066-002 are considered to be factual. DNE is evaluating the
findings established during the walkdowns governed by SMI-0-317-32.
Reference SQN Element Report C010900 for further details.

(e) M&AI-6, revision 6 does not include provisions to cover all
openings in the conduit runs, by either permanent or temporary
means, to prevent dirt and debris from entering the conduit body
and is considered inadequate in this area. Additionally, no
precaution to the installer of the conduit run exists which prevents
exceeding 360 degree accumulationts of bends between pull points
within the conduit body. No quality assurance inspection exists
which ensures excessive bend criteria are not violated.

Employee Concerns IN-85-138-001, IN-85-201-003, IN-85-856-004

and EX-85-066-002 are valid because of the controlling procedure
deficiencies noted above. Reference Construction Category C010900
Element Report for SQN for details on DNE's evaluation of sidewall
pressure tests and multiple bend criteria results and details on
SQN's walkdowns.

V. ROOT CAUSE

(a) AI-11 was inadequate in that nonsafety-related items were
being received by nontechnical personnel without guidelines
established to require the examinations which detect burrs,
sharp edges, flattened threads or irregularities
detrimental to the installation of cables during pulling
activities. The apparent cause of this deficiency is
management oversight resulting from the lack of awareness that
defective "nonsafety-related" items such as conduits and fittings
may have a direct impact on plant operation or safety-related
features such as cables.

(b) Because of an oversight by the DNE preparer/reviewer or the lack of
consideration for the required Safe Shutdown Earthquake and
interface movement criteria, General Construction Specification,
G-3 did not provide guidance for installing flexible conduit
offsets, lengths, and thermal/seismic movement allowances.

The attempt to correct the movement criteria for floor

mounted equipment as contained in Sequoyah Specific Construction
Specification N2E-860 was inadequate in that the movement criteria
for this floor mounted equipment as established by DNE,
contained-insufficient qualifying instructions for utilization
during installation. In conclusion, the design criteria

were not established or conveyed to the responsible construction
organization in a manner which would ensure the proper
installation of flexible conduit assemblies.
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V. ROOT CAUSE (continued)
(b) (continued)

The need for establishment of these specific criteria may not
have been recognized by DNE personnel. It should also be noted
that the established program for generic applicability
determination is deficient or weak in that significant conditions
such as those identified on SCR BFN EEB 8632 (related to this .
issue) remained unidentified at other plants largely because of |
this generic applicability determination being performed by the |
initiating organization with limited knowledge of the |
generic implications. Similar weaknesses were also noted in the |
CAR(SQ-CAR-87013) and re-evaluation related to significance and |
generic applicability was determined necessary. |

(c) DNE specification writers had not recognized the importsance

of establishing a procedural control program to prevent dirt

and debris from entering the conduit or to ensure good

workmanship practices were utilized during conduit installation.

This type of requirement should have been a part of the specification
in use at all TVA sites.

Because of the lack of underatanding of/or an oversight by the
preparer and reviewer, General Construction Specification G-40
issued by DNE did not restrict conduit bends in excess of 360
degrees between cable pull points as required by the National
Electric Code. This action resulted in inadequate installation
criteria supplied to DNC which allowed the potential for excessive
bends between pull points to exist during conduit system
installation. Reference Construction Category C010900 Element
Report for SQN.

CORRECTIVE ACTION

The following CATDs led to the following Corrective Action
Plans (CAPs) from SQN Line Management.

CATDs CO019201-SQN-01 through 0S5 are restart items.

® CATD CO19201-SQN-01 - A memorandum from D. W. Wilson, Project
Engineer, Sequoyah Engineering Project, to Z. M. Kabiri, Manager,
Site Services, on October 21, 1986 (RIMS #B25 861021 039) requested
that Administrative Instruction AI-11 be revised to include
specific guidelines for receipt inspection of non-QA/non-CSSC items
with emphasis placed on the quality of conduit material and

accessories.
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CATD C019201-SQN-02 - Sequoyah Engineering Project Electrical

Group Number 2 is presently performing a field walkdown of flexible
conduit installations according to Special Maintenance Instruction
SMI-0-317-33, dated August 11, 1986. Work Requests (WRs)

will be written to correct any discrepancies discovered.

CATD C019201-SQN-03 - A memorandum from D. W. Wilson, Project
Engineer, Sequoysh Engineering Project, to R. W. Olson,
Modifications Manager, October 21, 1986 (RIMS B25 861021 040)
requested that M&AI-6 be revised to provide instructions to
cover all openings in conduit runs to preclude dust, dirt, and
debris from entering the conduit system during installation
activities.

CATD C019201-SQN-04 - A memorandum from D. W. Wilson, Project
Engineer, Sequoyah Engineering Project, to R. W. Olson,
Modifications Manager, October 21, 1986 (RIMS B2S5 861021 040)
requested that M&AI-6 be revised to include precautions for the
conduit and cable installers to prevent installation of bends in
excess of the 360 degree maximum accumulation between cable pull
points and to require QA verification of compliance.

CATD C019201-SQN-05 Sequoyah Engineering Project Electrical Group
Number 2 is presently performing a field walkdown to identify
conduits with multiple bends between pull points which would

cause excessive sidewall pressure according to Special Maintenance
Instruction, SMI-0-317-32, dated June 20, 1986. Any violations
found that have potential safety impact after complete evaluation
will be documented in accordance with SQA 118 and Work Requests
(WRs) will be written to rework the configuration of the conduit
system and install new cables.

CATD C019201-SQN-06 SQN DNC Modifications will review
the requirements of M&AI-6 with emphasis of G-40 to all DNC
electricians. This CATD is not a startup item.

CATD 19201-NPS-01 DNE will reevaluate the instructions given in the

W. S. Raughley memo to determine acceptability of all Class 1E flexible |
|R8
|

conduit installations. This evaluation will include all generic

implications of WBN NCR 6529. From this evaluation a total plan will

be de' .loped to resclve this issue.

TVA will initiete CAQRs if unacceptable conditions are determined to
exist.
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CATD 19201-NPS-02 G-40 or appropriate engineering requirement
specifications will be revised to add a table of maximum and minimum
torque values for each flexible conduit fitting in each size used by
TVA. DNE will establish values for future installation requirements
and backfit as required. SCR W-577-R was written on March 3, 1987
and will assure that proper corrective action is taken.

CATD 19201-SQN-07 CAR-87013 has been reevaluated by Electrical
Modifications and QA and we concur that this is a nonsignificant
condition. We do feel that this CAR should have been sent out to all
active TVA nuclear sites for generic applicability and have requested
the Quality Systems Branch to initiate.

Engineering has determined the liquid tight flexible connector .
manufacturers, by brand name, that have furnished connectors for SQN.

Technical information on torquing requirements were obtained. This
research indicated that the manufacturers recommend adherence to UL
514B requirements for torquing because the connectors are UL approved
per those tests.

G-40 or appropriate engineering requirement specifications will be
revised to add a table of torque values (as shown in UL 514B) for
flexible conduit fittings to be used for future installations.
Regarding current installations, no corrective action will be required
based on the plant's maintenance history. The lack of torque values
has not been shown to be a significant problem. We conclude that this
work is not a restart item. Estimated design completion date for this
activity is October 1987.

M&AI-6 will be revised to incorporate changes to G-40. Affected site
personnel will be trained on the site procedure revisions.

CATD 19201-SQN-08 During the performance of SMI-0-317-33, Rev. 1, the
bend radius requirement was inadvertently omitted. After further
study, we have decided to eliminate this requirement from the
procedure. Flexible metal conduit provides only mechanical protection
for cables and no failures have to date been attributed to bend radius
violations. Also, in general the seismicity of the equipment does not
depend on the bend radius of the flex conduit as ] »¢ as thore is
adequate movement (which we have assured) and the flex conduit does
not exceed 6'-0". Based on the above, we conclude that this work is
not a restart item. After plant restart, a flex bend radius

sampling (per MIL STD 105D) will be performed. Estimated completion
date for this activity is October 1987.
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GENERIC APPLICABILITY

Viclations in cable side wall pressure because of excessive
conduit bends are potentially generic to BLN and BFN.
Additionally, the lack of inspection requirements for condulet
cover installations, flexible conduit couplings, and quality of
conduit materiels are potentially generic to BLN and BFN.

Issues pertaining to Flexible Conduit Configuration as described in
SCR BFN EEB 8632 may be generically applicable to WBN.

VIII. ATTACHMENTS
i
A. SCR BFNEEB 8632

B. Policy memorandum from W. S. Raughley to Those listed dated
May 14, 1986

C. Listing of concerns indicating Safety Relationships and Generic
Applicability

D. WBN-NCR-6529




H I TRCHMENT - A

G nheeord

———

: - RIMS e SR g : - S
’ ICANT CONDITION REPORT e nn . ¥ <L 3Pe%
SIGNIF ol S 0703005 -
m- Project/Plant and Unit (] 0ete (5] SCR Number and Rev.
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[52] Contract Number (Z5] vendor

|[(5<] Requirement Violated

| [(54] Source of Requirement

|_Geperal Copnstruction Sgpecificatiaon G-40 (3.2.6)

(%2 Description of Condition

| Flexible coaduit seismic snd thermal movement conderstions

—— — g

The installation of flexible conduit was not specifically addressed in General
Construction Specification G-3.. The lack of guidance for installing flexible
conduit offsets, lengths and thermal/seismic mov-ment allowances creates
uncertainty as to whether installed flexible conduit can perform it's safety

— —

function.
-~ — i a— e Fi
[(ET] system (Bg] UNID/Component Code (For ONE Use Only)
Yariosus N/A
—
(6] Date of ! [ JMethod of Discovery
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(182] if significant, NEB-NLS Contact
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(03] 11 & Potential Generic Condition
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If no, describe in block 28. (X No | N/A

Y1t yes, initiste Attachment § of NEP.S.1 and (0Z] Brench Chiet/Project Enginesr/DNQA Quality Site|
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Manager (Distyibute as required—ee block 30.)
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(i3] Root Cause

[144] Corrective Action
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[[2c] Scheculed Date of
Completion

[152] Action Required to Prevent Recurrence (ARPR)

B. Determination of Corrective Action (Must complete within 60 days.)

{cont on p. 2)
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B. Determination of Corrective Action (Continued)

ARPA (continued)

Scheduled Completion Date of DNE Work -
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(3] Does the corrective action deviete
from e design criteria requiremant?
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DNo

EZ] Design Cilteria Documant Number
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(137 1s an ECN required? a0
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D No
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(Distribute as appropriate -See block 30.)
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See Continuation
Sheet

(23] An ONE/NU CON Action Complete -

Signature, Organization, and Date
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§ RIMS, SL 26 C-K [] NRC Resident Inspector
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. - Director of DNE RIMS Accession Number
3 NEB-CMS (for ASME Code Items)
g ] Director of DNQA




Part B (Continued)

T CAQ Report No. and Rev. _ SCREFNFEREE? : Page 2 of 4

1. Tabulate Data on All Failed and/or Affected Components, Structures, and Systems: Give descriptions, model and
manufacturers’ numbers, and original and revised design criteria and/or specifications. (See Note 5.)

2. Failure_Mechanisms of Affected Components, Structures, and Systems: State whether each affected component,
structure, and system became open or closed, inoperative, or shorted; or had shortened life, reduced accuracy, increased
drift, reduced capacity, etc. (See Note 6) :

N . . o -

3. Alternate Uses and Generic Implications: Identify alternate uses of the components, structures, and systems in the
plant. Discuss generic implications. (See Note 7.)

4. Component, Structure, and/or System Failure Model(s): Give description and extent of effects of failures on each fof
component, structure, and/or system involved, (See Note 8.)




ENGINEERING REPORT RIMS Accession Number |

By NE Tor CP Plant

vy ° rect

H Rev

AQ (See Note 1))

@ installation of flexible condul
General Construction Spec
i ng flexibl zonduit 1 \gths thermal/seismi

whether installed flexible

page 4 1or completing Part B - Pan B

¢ Date of Failure Evaluation

SAR Revision vired? Yes

N ear Planty Only)

parstion of Feilure
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5. Cause of the CAQ
v error, test

calculations, analysi

results showing a deficiency, and/or failure to meet design criteria and/or purchase specifications

Discuss what the CAQ was cue 10, e.g., a program breakdown, new reguiation, analysis or gesign

Include
s results, test results, and/or purchase requirements not met, or other bases. (See Note 9.)

P

Consequences on Plant {JHMnNF}n‘.\hur:s_
system s ability to perform their plant design functions (See Note 10.)

Discuss effects of failures on all involved component’s, structure’s, and

7. Ju

to the conciusions

5

stification for Conclusions in Failure Evaluation: Discuss the reasoning based on the information above which leads

tated. (See Note 11.)

Prepared By and Date

Coordinated in Site Director’s organization with

Verified By and Date

Discipline Lead Engineer(s) and Date

Approved By and Dat

e
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g ELECTRICAL ISSUES - FLEXIBLE CONDUIT
i | :
>

The purpose of this memorandum is to provide guidance for each Lead ;
Eogineer to determine the adequacy of flexible conduit lengthe for thermal
and seismic movement for installed Class IE equipment and devices on the
1CCFR50.49 lists, ot

General Conltructioq Specification G-40, Presently defines the minimum ;
flexible conduit length for thermal movement based on conduit size (Section
3.2.6.3) and seismic movement (Section 3.2.6.2). These requirements were

incorporated®into G~40 as outlined in Attachment 1,

In Japuary 1986, it was discovered that some flexible conduit at WEN was
not installed in accordance with the requirements of G-40. Further study
bae revealed that thermal movements for Pipe-mounted devices and geismic
movement for certain floor-mounted equipment was not based on worst-case
conditions, The Civil_Engineering‘Branch has issued a calculation package,
"Seismic/Thermal Movements ~ Class 1E Electrical Conduit" (B4l 860428 001) ~
‘defining the maximum_vorgqﬁcaae,leisnic/thcrnal movements for all plants

‘ (Attactment No. 2). The values in this calculation, summarized in Table A,

“nzy be used to evaluate mev:ments for each plant, or specific movements for
eacl piece of equipment or device may be obtained. The seismic and thermal
movements for pipe-mounted devices are shown in load tabulations and
isometric drawings which can be obtained from DNE - Civil Engincering
Branch and can be used to identify seismic/thermal pipe movements which
exceed the l-inch criteria for evaluating devices on a case by case basis.

The original s6cope of this item was to only look at devices on mechanical
8ystems which had not been thermally exercised to their limit; however,

since the plants have not experienced a seismic event, movements for all
devices are in question. i - y

Based on preliminary information from WENP, the problem of short flexible
“eonduit lengths for pipe-mounted devices or flecor-mounted equipment does

ROt appear to be extemsive. ¥ g
The following course of action shall be taken to resolve the flexible
conduit issue:

1. A1} 10CFR50.49, elec:riCllly-operlted. Pipe-mounted devices that
‘experience movement (thermal plus seismic) of greater than 1 inch shall
be inspected per the flexible conduit requirements of SRN-G-40-11
(Attachment 3).

-

-

.
2. A random sample of IOCFRSO.A? elec:rically-opetated. pipe-mounted

, devices that experience movement of 1 inch or less shall be inspected’
} per MIL STD 105D based on a 962 confidence factor,
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EL!CTRICAL ISSUES - FLEXIBLE CONDUIT
>

3. All flexible conduit connected to floor-mounted cast or forged
10CFR50.49 equipment, such as motors and chillers, at a point six feet
or greater above floor level shall be inspected to assure that the
flexible conduits meet the requirements of SRN-G-40-11. -

If the inspections reveal uracceptable installations, the flexible conduits

shall be documented and reworked, replaced, or referred to DNE for

disposition on & case-by-case basis.

The fragnet for rcodlving the flexible conduit issue is Attachment No. 4.

This effort shokld be started immediately to expedite completion of the
flexible conduit issue.

W. 8. RaughleY:)

J. D. Collins, P-110 SB-K

G. T. Hall, DNE, DSC-A, Sequoyah
H, C. Rutherford, A7-BFN EN

J. L. Springer, 9-111 SB-K

DLL:BB

076120.09



TABLE A

SEISMIC/THERMAL MOVEMENT

FLOOR-MOUNTED EQUIPMENT AND DEVICES

SHEET METAL CONST.

CAST OR FORGED EQUIPMENT

PIPE-MOUNTED DEVICES''e. .- -

MOVEMENT IN ALL

PROJECT * [liORIZ MOVEMENT (IN.) CONNECTION WEICHT —  [HORTZ JVERT DIRECTIONS (INCHES)
BFN +.5 < 3 Feet +0.75"|40.15" +3.6
= 6 Feet +1.25"] 40.31" .
< 9 Feet +2.0" |40.5" .
SQN +.5 Same as BFN " o 44.0
WBN +.5 Same as BFN at " +4.0
BLN +.5 Same as BFN . » 3.7




ATTACHMENT 1

»

lssue: Flexible Conduit Connections to Class 1E Equipment

Use lengt
to allow
all direct
to Class

Use minimum 1B-inch length
to 10/21/ 13 & : of flex connpecting to
Class 1E equipment.




Page 2_of 2_

: BFN (CP 5-10-67)
G : i - Electrical Cable Issues

v
Issue: Flexible Conduit Comnections to Class 1E Equipment

-

v - DKE Document DNE
Tioe: Frame (Section) Reguirement
oS ¢ 5/10/67 to G-3 issued’ Provide flexible-
%Y, 1/15/86 12/17/62 and conduit comnections
: : later revisiong to equipment (such
(Section B.10) 86 motors, valves,
' lighting fixtures). :
E - HE 4
, o ' No specific require-
' ment for min, lengths
of flexible conduit
relative to seismic
and thermal (pipe)
movements,
1/15/86 to G-40 RS Addresses type of
3/17/86 (Sect. 2.3 flexible conduit

and 3.2.6) and lengths (per
. size conduit)
relative to seismic
and thermal (pipe)
mOvements,

066120.03

S-12-r¢
CES: «=3fwge-



|

4 YA (A87 (OE448) OE CALCULATIONS A nACHHa’T i

-~

' nTe . £ PLANTIUNIT
15€1sM1C [ THERMAL MOVEMEVTS - CLASS TE ELECTRICAL CONDOIT | ALL PLANTS
' PREPAMING ORGANIZATION KEY NOUNS (Consuh RIMS DESCRIPTORS LIST)
/ CED -MA2 FLEXIBLE CONDUIT, CLASS I1E, &G-40
SRANCHAROJECT IDENTIFIERS :::';1.07: :;;: :&muuom A Imued, DAROArens munt ansure that the original (RO) RIMS scoemion
. Rov (for RIMS’ use) ' .
' QEB’MA1°096 r RIMS scceuslon number
B41 ‘850428 001
APPLICABLE DESIGN DOCUMENT(S) A .
e
SAR SECTIONIS) | UMIDSYSTEMIS)
P
Revision 0 3 LL A2 R3 Ststemant of Problem

ECN No. lindicate |f ' Apolicadia)

o 7 This calculation is needed o
W AnV- : . dotument the moximum

Checked < / - . s{g'\sm‘\c [ thermal movemenis

Review ot Class TE electrical equipwed

A‘m/z /5 ﬂuj /24 /2C where flexible conduit is

| (Lo $204 aHached 4o E\)PC mounted '
Uit a1l pages saaed systews and 1o Floor meunte

55 :y‘h:"v-m:-l . equipment v Qa‘}cgory &

H Ty | structur es.

gés List all pages changed

“ "l by this revision,

Does this revision contain any unverified assumptions? (YES or NO)
NO |
feeract  Hand calculations, shake tuble test results and pipin
analysis results were used 4o provide twnservative waymuwl
thermal [seiswic movewments for Closs IE equipmend with
flexible conduit qhacked. Maximum movements of P @ - moynted

devices on -H\ermal\y mou'ms systems and Lloor wounted
equipment n category I “structures are provided,

This calculation i1s used 4 support reviswon 10 4o 4he
General Construction Specification G-40 and corrective action
for NCR 6529 and NCR 6569. Also used 10 doument
the Seismic Simulation Test Program on Motor Contrsl Cewter

M +he TVA MEDS document retrival system,

Microfilwm and return original fo G.C. Gale W3 £I137 ¢-K.
(\%;? -‘7.9‘.4’4”

&: RIMS, 5128 C.x
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swery [ or Ig

M/Tk-rmd Mayemeuts - Cly.." TE Flewble Corduid ;

ak. .

comPuTED DATe ‘_’13_’3_‘

CWECKED __A_ DaTe b- z“i

TVA 11030 (WM-7.75)

.0 Pu?’?ns; _
e pucpose o his celculalion package is
to provide maximuns movements Sor Flevible conduid
connecd lons tvad afe atludied 4o qlass TE equipnedt
and .,u\.“ed ¥ Htira) and selsmic woyewent

This  caledlabion is  used to &q??or‘} dthe
mevitaw movewents ciuen  Bedsion 10 4o
Generd) Conadruetiou Spedﬁccdion G-~40,

.5 Sfagf

This calcdlabton covers flexible cordu\t
afudments do  doss 1t Pipe mounted deyices
of ‘H-ﬂn-a“y roving setens and atlchments Jo
flor meunded ectuipmevxf 1% cd-@gor\/ bt

strudures .



=y 2 ,3

¥ I-meml.movzmeub_—.massn FleiNe Conduid

3.0 Flipe Mewrdol Eouipmert
2 Browns Ferny Nuclear Plant
A pn{ving OMI\}S;J sutvey was made u relerevce T |
{6 alé*«?rm\u\e maimum thermal quef selswmic .
Nnuemen’r\s‘}’c}""'(érﬂvo\ ait Flex. hase Q?P\‘scqﬂons
on  dhe Moin Steuw Sa¥ely Reliel Valyes (HSSR\JB
ol Erowns F{Y\y. These (<presevt ncerimum
Therma) Pipe movewmamts in +he P\qvj due to the
hiak Yemperature 67 the pain sleunt ine. This
18 ales an enuclo’-"/‘ms seismic condition due 1o
+he long extended sliuctupe of Yhe MSSR\Y
The eneloping wovement Jor combined hermal
cand geizmic loa&n'ns s 3.60 W i any dicecon
W the Yori zontal plane apd 1,25 . Up w the
Vertital cdirechion. |

AM‘H\er P‘ad'fms qn:i\yfé é,urUQY Wwas wmc(e.

TVA 11030 (wm.7.75)
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2.10 in. w any direction,
2.3 VaHs Bar Nudear Plant
Tnformal corcultotion with +he supervisor o1
+he rigorous 5‘?”‘3 ava\ysis Section . woe made
to delermine enveloping  seisnmic and Yherwmal
movewerts for pipe wounted devices with fledible

cordut atlached. The main =team S\{S*fm Vas

eed as 4ke basis Sor tme. A conservative

?&\\mﬁetj QYNG\OPE O% A .00 M. A any dtr&fp”

wWas g'\\ﬁe\\ Yoc tombined thermal and sesmic
movewent-

3.4 SQ?/UO\/GV Nudear Plant

Bosxed on Ythe Qm}\ariﬁ/ belween Walls Bar
and  Sequoyah, +he

came tombined seismic

and ‘Pnermal s'no\lcmén‘} em‘ebpe u)i\\ Ce used.
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| Saismic_Therwal Bosewerts = Clis TE Floyls Gondis

TVA 11030 (WM-2.75)

4.0 * Fleoe Mounted Equipment

4.| Cast or Ersed Equipment
- For all glonte where: cast or Pryed

Clhass IE ‘ertg'tpwf.en'} is grouted fo Hhe Hloor,

'f’emperq\l-ure = ¢50 °F for carbon steel,

height of flex conduit q%c\ohen{ above t+leor s

Q5. and hortaontal distance From

center lime ol equipment supporT Yo condut

atochment 1s 4 T, fhermal movement = AX where;
toetficient of hermu e*'pcmsbn c = 733010 in/in/eF

nd, -
AXy = 7.35*10_6_1_?_ ¥ CGSO-70>°F \CQ*”.)'M = 0.459 .
N - °F ;
and,
AXp = 2 b3 ” Xéxl2>}h=0.7-04~in.
Mavimum Thermal Movew ent (in)
vertical horizontal
2 /4

® Disesr interpdation may be used for
smaller values (see Summur\/> ‘
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gﬁbm;__/_lhe:wl Moveweuts. =Clocs TE ﬂeublL(‘ordm'}'

comPuTLD ﬁw_ vATE t’_&m
4-2,, -5

CHECKED DAYE

-

S:'e].s»«'\c MoveMeRts oFf cas| and Vtxgecf equip mewt |
n the verhied dicedion are hﬂ\lglb\e because
s Hype oF quipnett ie o rigd terdically and
+he \m{\cu\ sesmic excitation is re\cr\we\\; swall, -
Saiemit “movemerts T fhe horizondul Qiredion
are given by engineerlns Wwogemet as follows or
yacious \\e\é\ﬁs o1 fletble conduit dluchment above Flor,

Maximum Hor’n?.ou'h\
HeLq\d' avoVe ‘ﬂw‘((ﬂ) Seismic Movement (,lﬂ)

[z

3, \[2
42 “
¢, }
L4 4

a | ¥4

Lineur ivﬁfrpo\q*iow May, be used Yor

e ed) ate he\c“v\* .
~ND

f TVA 11030 (WM.7.75)
|
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L . Seiamic / Therwal Movemedls = Clacs TE _Ek:-,"}; lo (2ad 23
" .:' : . . Coh'u'loﬁ[é oarg L.k.x“

N\CC;; so dYhal o mau‘nmqm dedled oy
at +the Yp of MCL's ‘ang c-,w'l{-d:\geq\f -

e 'l2 wch.

TVA 11030 (WM.2.25)
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5.0 Flevible Conduit With Both Evds Atiached
10 Sawme Qig'\& S{rudur'e. |

dn some cases Tlesible eomduit is used
to Jacilityle ms}al\ahov\ o7 electrical equipmedt
Fov q\\\gv\mev\‘} pur pases Ony Relative mo}iow
between each end oF Yhe  Flevible conduib may
be cowsidered zero for selsmic \oaoQ‘mg when
toth ends oF +he conduit ave aHuched Yo the
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" Seiemie [ Theemal Movements - Clacs TE Flewible Condiit

i comPUTED ( [ oare ﬁ‘m o 3
e CHECHED »_ DATE ‘74"“’

6.0 Su;m war/

 The follbwing Hable is a cummary oF
the waximum seismic / thermal dicplacements of
flewible conduit —rar Suations erplained m +his

| calculation, Theée'qPP\y to. BFN, SQN, WBN and BLN,

BN
Application Maximum Movement (in)
Horizontal Vertical
Pipe Mounted Equimmcn‘f' + 4.0 + 4.0
pi see 3.3
Floor Mounted E!ru'upmcv‘ﬁ
cost or forged < 3 F akove Tlor 05 0.15
s Jeiie 48 T VL SO .25 0.3\
uy " " (_ CI .F\_+ " 'R} 7-.0 0.50
sheet metyl etuipmen‘f’ 0.5 8 -
i
g These are rounded values .
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: ATTACHMENT ¥ 3 ;

‘ BEN-G-40-11

PR&L’”'“AEV Page 1 of 10

TABLE OF "CONTENTS - Change the titles of sections 1.6. 3.2.6.2, 3.2.6.3, and

4.0 to read: .
P .

1.4 inition -

-

ic Movement Consid rations

i ices, Seis
in Seismic Category 1 (Class I at BFN) Structures
3:2.6.3 gige-Hounteg Devices, Ihg;ggl[Sgiunig Movement Qgggidgrn;ion!

4.0 DIVISION OF NUCLEAR CONSTRUCTION/OFFICE OF NUCLEAR POWER QUALITY CONTROL

PREFACE - Change the first paragraph to read:

+ « ofuture ouc)ear plants. This specification also applies to future-
modifications and their subsequent maintenance activities at Browns Ferry
Nuclear Plant (BFN) in sccordance with N. R, Beasley's memorandum to

C. R. Hall dated January 15, 1986 (B22 860115 015). This specification may
be used. , .

Section 1,2, Page 1-] = Change first paragraph, first sentence to read:

It is the responsibility of the Division of Nuclear Engineering (DNE) to
prepare. , .

Section 1.2, Page 1-2 - Change last paragraph, first sentence to read:

It sball be the joint responsibility of DNE and the Division of Nuclear
Construction (NU CON)/Office of Nuclear Power (ONP) to record. . .

ction Pa =2 = Change to read:

The DNE Electrical Engineering Branch (EEB) Central Staff is responsible

for the contents of this comstruction specification., NU CON or the ONP site
director is responsible for enforcing the requirements of this general
construction specification.

Section 1,4, Page 1-2 = Chenge title and add definitionms.

1.4 Definitions
Seismic Category I (Clase I at BFN)., Those Structures, systems, or

Components which perform primary safety functions. They are designed and
constructed to assure achievement of their primary safety functions at all
tides including a concurrent Safe Shutdown Earthquake (SSE), [ $
-
3

066104.03



ERN-G-40-11
Page 2 of 10

f C C BFN Those portions of structures, .
Systems, or components which perform secondary safety functionse to the R
exteht that onmly limited Structural integrity is required. They are -
desigoned and constructed to assure achievement of their limited structural
integrity at all times including a concurrent SSE,

Safe Shutdown Earthquake., An earthquake which produces the maximum
vibratory ground motion for which Structures, systems, and components which
perform a Primary safety fumciton are designed to remain functional,

ion . =1 = Change to read:

Major materials and thouc'of & special nature used in the installation shall
be designated on DNE detailed design, , ,

& s a1 AgW = ' 3
Section 2.3, Page 2-1 = Change first Paragraph, last sentence to read:

e o oflexible conduit, and other minor materials Decessary for installation
but mot requisitioned by DNE,

Section 2.3, Page 2-2 - Change first Paragraph, last sentence to read:

DNE approval for their use is contingent upon the following:

Section 2.3, Page 2-2 - Chaoge third Paragraph, second sentence to read:

The following types of stainless steel flexible conduit are acceptable for
these applications: ServicAir Company $S60, 5863, or S863C series, or American
Boa, Inc., type NB1-0 or NBl-l series, or equal.

Section 2.3, Page 2-3 - Change first paragraph, first sentence to read:

Pressure~tight Stainless steel flexible conduit (ServicAir $S63¢C extra flexible
Stainless steel) as defined on the respective project's design dravings and ag

&pproved for use by DNE, shall be used for installations where 4n equipment geal
is required,

Section 2.3, Page 2-3 - Change last paragraph to read:

If additional restrictions or limitations are required on miscellaneous
materials to be purchased by KU CON/ONP, these restrictions. , ,

cti d. P =i = Change to read:

Installdtion of conduit, boxes, fittings, and 8ccessories shall conform to !

the respective sections of the latest edition of the National Electric Code
(NEC), and the design dravings,

066104.03



ERN~-G-40-11
Page 3 of 10

io 1 » =] - Cbnnic to read:

1f intcrf.&encys oncur, the NU CON/ONP electrical engineer shall, . . s

Section 3.1.3, Page 3-1 ~ Change first sentence to read:

* +» Jpromptly, the DNE project shall be consulted for concurrence after
NU CON/ONP bas coordinated. . o T

1.2, =2 = Section is incorrectly numbered.

Change to read 3.2,.1.3,

Section 3.2.2.2, Page 3-3 = Change qocoud‘parngtnph to read:

' In seismic Catclbri I'(Class I at BFN) structures, exposed conduits shall, . .

Section 3.2.2.4, Page 3-3 = Change first sentence to read:

In nonseismic Category I (Class I at BFN) structures, galvanized steel members
BaYy. « o

~ !151122_2;2;2;},_2;;;_2;5 = Change second sentence to read:

The conduit ioterconnecting the two conduit bodies shall be sized by NU CON/ONP
in accordance with DS-El13.1.4.

j355122_2‘14£42‘_2ggg_2;1 = Change last rentence to read:

An electrically conductive, antiseize compound for metal surfaces (Thomas and
Betts Company "Kopr-Shicld";'Jct-Lube. Incorporated "ss-30"; Burndy "Penetrox
E"; or equivalent) shall be applied to the male conduit threads.

3.2.4.4 =2 = Change first sentence to read:

+ « sembedded applications in nonseismic Category I (Class I at BFN) office and
service buildings,

Section 3.2.6.1, Page 3-10 = Change first paragraph, first sentence to read:

* + sequipment and devices that rotate, vibrate, are subject to. . .,

Section 3.2.6.1, Page 3=11 = Change first paragraph, second sentence to read:

. . .Iunitionin; a6 the equipment or device grounding conductor,. ., . f ¢
4 $

066104.03
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Change to read:

ces, such as motors,

See Table 3.2.6-1,)

= Replace vith the fo

conduit is used for eligoment purposes only and

‘€ conduit are rigidly attached to the same peismic
lative displacement betveen ends is gzero and therefore
nal/seismic comsiderations.
ge 3-13 - Add pewv section

to cable trays should b 2d; bhowever, if conduits
smic Category I (Class S¥N) cable trays, an
flexible conduit l be installed as in (a)
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3.2.6.3.1°

...

3.2.6.3.2

- for th e

SERN-G-40-11
Page 6 of 10

" s
Seiswic Cotegory I (Class I at BFN) Structures (Cootinued) - .-

capable of sufficient wovement in any direction. The minimum bend .

‘radii for flexible conduit given in Table 3.2.6-1 shall mot be

violated,
eismic C ags FN) 8§

Flexible conduit to pipe-mounted devices in nonseismic Category 1
(Class I at BFN) structures shall be installed to compensate
However, installing conduit per the
given equation for seismic Category I (Class I at BFN) structures

will provide adequate compensation for nomseismic Category I (Class I
at BFN) thermal movements. .
& i )

”.-‘ A » . -

i 4.

066104.03



SEN-G~40~-11
Page gof 10

Section 3.3.3, Page 3-15 - Change first sentence to read:

« « sboxed located in seismic Category I (Class I at BFN) structuires shall. .

Section 2,!.4. Page 3-16 -~ Change second pnra;rlpi. second senten:e to read:

The size lettering shall be determined by NU CON/ONP, depending om the box size.

4 P 4-1 - Change title to read:
DIVISION OF NUCLEAR CONSTRUCTION/OFFICE OF NUCLEAR POWER QUALITY CONTROL

Section 4.0, Page 4-]1 - Ciunge to read:

NU CON/ONP has “the respomsibility. ...’ .

. wen oy
o

066104.03



BRN-G~40-~11

g Page A of 10

8
Figure 3.2,6~1

l‘1_;/;-nxgxd Conduit e
1 |

~Rigid Conduit Support

AR\

Coupling

Flexible Conduit Fitting > Rigid Conduit Support
Exposed Flexible Flexible Conduit Fitting

Cond
onduit Exposed Flexible
Conduit '

Coupling
Rigid Conduit

Flexible Conduit
Fitting

Top 6f Floor-Mounted
Equipment or Device

The equation for calculating the minimum length of exposed flexible conduit
required between flexible conduit fittings installed at rigid conduit couplings
and flexible conduit fittings installed at the floor-mounted equipment or device
Or pipe-mounted device is as follows:

FL = SD + K

FL = Minimun exposed flexible conduit length betveen flexible conduit fittings,
(See Note 1,)

SD = Field measured straight line distance between flexible conduit fittings,
(When an obstacle prevents a straight linme Beasurement of SD, the pProposed

flexible conduit Toute sball be determiped and that distance shall be used
for SD,)

K =1 inch or 4 inches (1-inch flexible conduit length is required for Baximym -
Bejsmic movement in any direction at all nuclear plants; 4~inch flexiblep -
conduit length is required for maximum combined aeilmic[tbermal movement :in
any direction at all nuclear plants.) 3

066104.03



For flexible
€alculated )

Ronduit fitt

Exposed
than 18 incl
installations.

MNE 17

WL engineering

BRN-G-40-11

Page M of 10
Q

/

add to the minimum
¢

o
a
Table
exceptions to minimu alculated
shall be approved by DNE

9

1l not exceed 72 inches or be less

6ign drawinge, for Class lE
noted on design drawirpgs,
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Table 3.2.6-1

SRN-G-40-1

1

Page 7 of 10

/0

.; Flexible or
' Liquideight
Conncctor-——-—-.\zﬂ3ﬁé~
& - " 3
<tle op
Minimum Bend Radii for Flexible Metal Conduit
Dimensions~Inches
Anaconda Type U.A.[ServicAir 5563 American Boa Bl-0
Conduit
Trade Size
(Inckes) [Al(Min.)|OD (Nom.)[Al(Miz.)|oD (Nowm.) Al(Mie.) [A2(Min.) | 0D (Nom.)
1/2 33 .84 2.5 .69 2.7 1.17 67
3/4 5 1.05 3.8 .94 4.5 1.23 1.04
1 5 1.32 5 1.25 5.9 1.38 1.24
1‘1/2 5.5 logo 705 1075 806 2.55 1.91
2 7 2.38 10 2.28 9.8 3.81 2.38
2-1/2 9.5 2.88 12 2.78 11 4.54 2.93
3 1105 3.50 AD 3.28 1208 5.27 3.‘7
4 14 4,50 20 4,50 19.7 8.74 4,53
5 R 20 3.57 25 5.56 26.2 12.20 5.61 }
6 ¢ | 30 6.63 | 30 6.63 1.7 | 1471 6.59

1. Iostallations where seismic and/or thermal movement considerstions are

applicable.

2. Installations where seismic and/or thermal movement considerations are

not applicable.

066104.03
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J ATTACHMENT-D
SuvT-2 oF 3_

OF FICE O CONRSTRUCTION

...,,, FIRY PENR G ST AONAY 1R PN T
HBWON ORMINS SEUNLITIUN RSPCRT

ey
PUUAA whekaliamin Vishaed o Mew tapreniciieu: 15, NCR Ne.: (529 244 _2_!
Fiosiblid condult Instuilation 1C. REF.NCA o i
AUDIT Re.: 6529 RO i
10, PLANT WiolLP {
S Suuict of Mo sairemen, HE U:;:T: \‘ . :
£, SYSTEM: Y IO * :
Sil=0-40-9 ‘ ; ;,;;e‘;":“ocf: o] vc%fbar‘q,‘
s Destrintion of Nonconlormance: Fiu i 1¢ €ouduit Connsctions | i, CINTR. 7T Nea 50K i
L0 eyulpment are not instalicd to compeonsate fov W, INITIATING f of - m ;?__i
thermel or seismiz movement. The sample refer= L';.'i'T L,i\:ld-—sﬁ-a :
! enced on 1O of this NCR Indicated scveral cascs 1. VInDOA "" g /PL.
' Z'!cc:c J@ rr.jl .mq .fc! r. c Lr.t.:‘.u ware ';folr.:'IKCal. A‘gg"?a—s_s'-—"'"/,x MRS ,{;,o.‘
9 poertont had less than min, displacrment for Ay )
thermul considerationn, 10 percent were less than ~- [J
16" long and 16 perceat.-had zero displacement.,

bend radius Ior..c.vu'u_l I'..c,x conduits l..xu been violated.

» ..

-’\'-r'r-'c:m-‘r"ll:.-rc by ¢luctrical cralc ¢
O=40 [or seoitniec considerations. Electric irawings do not fdentify
the cases vwhdre the min bend radius Ro

.

Ane i-o-«: 0
L.._.QL cnnki-*unr'cp .,m,.,l spensible Organizatien c

During the investigacion for Rl of this NCR, it was observed that t.n’.{

w

‘ollow Ceneral Construction Spec.

compon=

'u - -
ents which are part of a wechanical system decigned for thermal movement. In

2. oni(:olor@‘%’”- m:‘ Oste S=5- "L Approved g{{&u‘ﬁm”é- 9“‘.2’_.2&.

3. Cormctier hethod: ) Rework O Repair O Vie-Asls O Rsject £ Other
{Chick Block rad Cetzil Setow)

‘ Refer to OE for disposition.

rﬂ/ & ":" '

'PJ‘clm.u 10 Design Pre;e u"v.’.\hon {GPO}: CPO Suntact fer Oral

% - |
Necommended {‘.y;;f_’:-;.,ﬂ,dum Date 1L
‘ 4 'hm Detaded in Section d 3 Oher (".ec Centinuation Fage)

— L
& /".(wo‘:' . QU H/.J_c L_i,c b0
Reypensibie tans: -;,.._}. f/. Deie! ,)/' Lo

'

L__, Othet {Se2 Nigmorendum)

Lro Qi

p— M .
5. L A Doteilsg i Sectisn )

€. Aunpraved Cortegtion Neviewsd sat Accepied Uy

S —— e i

Authorized Suclear Insuector Date
| 7. Aiwproved Qotregtivn Conujigiend, goul bt Neteased From Nuncenlarming Status
| '
; Hesonuhie Vuhivalua! e o Appruved By Qe
S s S <6 W £+ -~ S Ao o . o -
P8 Sapule Al L Vi 1yes, 4 No £ 1.2 P -~
i anp "] o I\\ [~ 3 S TS ¥ . NU N ' g




ATTACHMENT — D
SHT-3 of 3




