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SUMMARY

Scope:

This special inspection was conducted in the area of corrective actions on
previous inspection findings.

Results:

The inspection results revealed several examples where TVA-Watts Bar had
failed to implement required corrective actions to resolve known plant
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hardware deficiencies. During this inspection, two violations with multiple
examples were identified.

One violation identified examples of failure to implement approved corrective
actions regarding the closure of significant corrective action report
WBP880636SCA with incomplete corrective action, the use of 600 V splice
connectors in 6900 V applications contrary to site procedures, inadequate
corrective actions to address continued flooding of manholes, and additional
examples of improperly torqued mounting bolts on safety-related differential
pressure transmitter 1-PDT-3-122A. An aspect of the flooded manhole issue was
very poor implementation of preventive maintenance procedure requirements that
exhibited poor performance of plant ownership of equipment.

Another violation includes examples of installing splices in manholes without
the use of required oversleeves for waterproofing, the failure to revise
engineering design specifications within 45 days of the complietion of field
work which affects the design specification, and the failure to install
enclosures for cable splices installed in cable trays.

A11 deficiencies discussed in this report were identified from NRC reviews of
either closure packages submitted to the NRC for review and closure or
response to a violation letter submitted to the NRC attesting to full
compliance with regulatory requirements.
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REPORT DETAILS
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TVA Employees
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Manager

. Nunn, Vice President, New Plant Completion
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. Schofield, Site Licensing Manager
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. Toto, Operational Readiness Review Group

Other TVA employees contacted included engineers, technicians, nuclear
power supervisors, and construction supervisors.
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. Glasman, Resident Inspector

. Hebdon, Director, Project II-4

. Ivey, Resident Inspector

. Jaudon, Acting Deputy Director, RII

. Lara, Resident Inspector

. Narbut, Reactor Inspector, NRR
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. Van Doorn, Senior Resident Inspector, Operations
. Walton, Senior Resident Inspector, Construction
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*W.
*D.
*K.
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VanDyne

*Attended exit interview
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Acronyms and initialisms used throughout this report are listed in the-
last paragraph.

Actions on Previous Inspection Items (92901, 92902, 92903, 92904)

(Closed) CDR 50-390/89-07, Seismic Retention Clamp Bars for
Safety-Related Instrument Racks

This deficiency involved a programmatic design change control process
failure to implement a vendor-initiated change. The specific failure,
described in VSR DRs 95 and 430, identified the discovery that seismic
retention clamp bars were either missing or improperly installed in
vendor-supplied instrument racks. SCAR WBP880636SCA was initiated to
document and resolve this deficiency. The initial extent of condition
determination provided in the SCAR stated that similar deficiencies
would be identified through the execution of the ESQ CAP. Although this
extent of condition determination remained valid, it was later
re-evaluated to add that the Vendor Information CAP would identify and
resolve similar deficiencies. TVA-Watts Bar personnel addressed this
apparent inconsistency by explaining that the ESQ CAP would address
similar equipment seismic qualification concerns and the Vendor
Information CAP would address the programmatic design change control
process for vendor-supplied components. The inspector verified that the
TVA ESQ and Vendor Information CAP plans addressed these areas which
resolved the inconsistency.

As documented in NRC IR 50-390, 391/91-26, previous review of this
deficiency determined that action taken by TVA was adequate but that the
CDR would remain open pending the completion of required field
modifications.

This inspection, therefore, focused on verification of implementation of
DCN C-03053-A, Install Bailey Seismic Restraint Clamp Bars. In order to
verify implementation of the required field modifications, the inspector
reviewed the following documents:

Document Status
SCAR WBP880636SCA Closed
DCN C-03053-A Open

WP D-03053-01 Closed
WP D-03053-02 Closed
WP D-03053-03 Closed
WP D-03053-04 Closed
WP D-03053-05 Closed

The FDCNs listed below were field-initiated to be incorporated into base
DCN C-03053-A. These were also reviewed during this inspection effort.

F-11225-A, Fabrication of Seismic Restraint Clamp Bars
F-22272-A, Revised Drawing Notes to Reflect DCN F-11225-A
F-29530-A, Implement Full Size Drawings
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DCN F-11225-A provided supplementary instructions to DCN C-03053-A which
required that clamp bars be installed such that the modules would be
held down and tightly seated on the Tower edge of the instrument rack.

The following cabinets were inspected to verify field implementation of
the required modifications as specified by the DCN and FDCNs.

1-L-11A 1-L-11B 1-R-121 1-R-122
1-R-123 1-R-124 1-R-125 1-R-127
1-R-128 1-R-130 1-R-131

The inspector identified that the clamp bars on all of the above
cabinets were installed in front and contacting some, but not all, of
the modules thereby providing no resistance to upward module motion.
TVA-Watts Bar provided a copy of DCN F-29143-A, Provide Fabrication
Dimensions and Tolerances, which specified the as-instalied field
configuration. This FDCN is an advance authorized DCN which requires
engineering approval before incorporation into base DCN C-03053-A.
Subsequent engineering review determined that the clamp bar installation
specified in DCN F-29143-A was inadequate and could not be approved for
incorporation into base DCN C-03053-A. Consequently, additional
engineering design and field modification will be required for
completion of the installation of the clamp bars.

The design control process, as prescribed in Procedure EAI-3.05, Design
Change Notices, provides advance authorization for work to continue on
an "at risk" basis prior to completion of all required approvals.
However, the corrective action program as prescribed in Procedure
SSP-3.04, Corrective Action Program, Revision 13, Section 2.9 and
Appendix E, requires that SCARs involving hardware corrective action may
not be closed until field work is complete and verified. The closure
process for SCAR WBP880636SCA failed to consider the impact of the
pending engineering evaluation of DCN F-29143-A during the SCAR
corrective action verification. This resulted in SCAR WBP880636SCA
being closed prior to the completion and verification of field work
required to resolve the condition described on the SCAR. Failure to
complete field work prior to closing SCAR WBP880636SCA is identified as
example 1 of a violation of 10 CFR 50, Appendix B, Criterion XVI, VIO
50-390, 391/94-72-01, Inadequate Corrective Actions for SCAR, Electrical
Modifications, Manhole Flooding, and Torquing.

This CDR is closed and implementation of the required corrective action
will be verified through follow-up inspection of this violation.

(Closed) CDR 50-390, 391/91-14, Questionable Crimps and Splices

This item involved the discovery of potentially deficient crimps and
splices in safety-related 6900 V cables. This condition was discovered
by NRC during review of the TVA’s corrective actions associated with CDR
50-390/86-24, 391/86-20 and was identified as example 2 of VIO
50-390,391/91-03-05. TVA then issued this CDR on March 21, 1991.
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- TVA’s first opportunity to assure that correct hardware was utilized in
the installation of 6900 V cable splices occurred in 1986, when CDR
50-390/86-24, 391/86-20 reported that 600 V splice connectors were
specified in Procedure QCP-3.06, Revision 4, for use in 6900 V .
applications. In the final report for that CDR, dated May 23, 1986,
TVA committed to open and inspect one phase out of each 6900 V
three-phase splice. If the 600 V connector was found, it would be
replaced and the remaining two phases would then be opened and likewise
inspected. In addition, the committed action to prevent recurrence
stated:

Specification G-38 will be revised by July 15,
1986 to define the proper connectors for medium
voltage applications. Once G-38 is revised,
applicable site procedures will be revised, by
October 15, 1986, to specify the proper
connectors, tools, and dies for butt splices.

In March of 1991, NRC reviewed the TVA’s completed actions as described
above. During that review it was discovered that hardware deficiencies
other than incorrect connectors had been identified when the sample
splices were opened. Although those deficiencies were corrected in the
sample splices, the remaining two phases were not opened to determine
whether they contained the same newly found deficiencies. That failure
to provide adequate corrective action was identified as example 2 of VIO
50-390,391/91-03-05. TVA then issued CDR 50-390,391/91-14 to provide
corrective action.

In April 1993, TVA submitted information to the NRC to provide a status
of completed and remaining corrective actions pertaining to CDR 50-390,
391/91-14. At that time it had been determined that a total of 18
cables would require reinspection and/or rework, and that those cables
were included within the scope of the Class 1E cable splice rework
program documented in DCN Q-17111-A. The status of corrective action
completion at that time was reported in IR 50-390, 391/93-22. The
cables requiring reinspection were:

0-5PP-82-350A
0-5PP-82-351A
0-5PP-82-470A
0-5PP-82-471A
0-5PP-82-5908B
0-5PP-82-5918B

0-5PP-82-710B
0-5PP-82-7118B
1-5PP-74-5878B
1-5PP-67-675A
1-5PP-67-687A
1-5PP-67-700B

1-5PP-67-7128B
2-5PP-67-675A
2-5PP-67-687A
2-5PP-67-7008
2-5PP-67-712B
1-5PP-63-612B

In September 1994, TVA submitted a package, for NRC review, which stated
that all corrective actions pertaining to CDR 50-390, 391/91-14 were
complete. The package contained information which indicated that the
above Systems 82, 74, and 63 (Standby DG system, RHR system and SI
system) cables had subsequently been abandoned and, therefore, their
splices were no longer required to be reinspected. Also included in the
package were excerpts from W0s 94-12326-00, -01, -02, -03, -04, -05,
-06, and -07 and WP K-P06978A-5, which had accomplished the rework of
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the Syétem 67 (ERCW System) cable splices. The inspector reviewed the
package to verify that the correct splice connectors and Raychem kits
had been used in the rework of the splices.

During the above review, it was determined that although Systems 74 and
63 cables had actually been abandoned, System 82 cables were still
active cables. The original intent, as stated in DCN M-11050-A dated
June 26, 1990, had been to abandon those cables. However, in May 1993,
DCN F-23722-A revised DCN M-11050-A to reactivate the cables. The
inspector requested additional information from the TVA-Watts Bar to
show where System 82 cables had been reworked as required by DCN
Q-17111-A. TVA-Watts Bar provided copies of WPs D-11050-55, -56, -57,
and -58, and WO 94-14081-01. The inspector reviewed these documents to
verify that the correct splice connectors and Raychem kits had been used
in the rework of the splices. Review of all of the above referenced
work documents resulted in the identification of several deficiencies as
discussed in the paragraphs below. It should be noted that Class 1E
splices are subjected to 100 percent in-process QC inspection. However,
none of the following hardware deficiencies had been identified during
those inspections.

600 V Connectors in 6900 V Splices

The installation documentation for Splice WBN-SPL-3692 in Cable
0-5PP-67-687A indicated that a T&B connector with a catalog number 53510
had been installed in the splices for all three phases. The inspector
found that Procedure MAI-3.3, Cable Terminating, Splicing, and Testing
For Cables Rated Up To 15,000 Volts, Revision 12, Attachment 1, Page 4
of 8, shows this to be a 600 V rated connector. When informed of this
condition, TVA-Watts Bar issued PER WBPER940510. Further review found
that seven other splices (all System 82) contained various catalog
numbers of T&B connectors which were shown to be rated for 600 V
applications in Procedure MAI-3.3, Attachment 1. In addition, 17
splices were found to contain Burndy catalog YS-28 and YS-34 connectors.
As these catalog numbers did not appear in Procedure MAI-3.3, Attachment
1, the inspector requested information as to the voltage rating of the
connectors. TVA-Watts Bar provided excerpts from a Burndy catalog that
stated that YS connectors were, "Ideal for 600 volt heavy duty
applications. Also may be used at higher voltages up to 5 kV." TVA
also produced PEG package PWR8128-3. The inspector reviewed that
package and found that, although it dedicated the Burndy commercial
grade YS connectors for Class 1E service, it did not address their
acceptability for use in 6900 V applications. The inspector determined
that the continued use of 600 V connectors in 6900 V applications
indicates that the corrective actions committed to in CDR 50-390/86-24,
391/86-20 final report were not effective in preventing recurrence of
the originally identified deficiency. This is identified as example 2
of a violation of 10 CFR 50, Appendix B, Criterion XVI, VIO 50-390,
391/94-72-01, Inadequate Corrective Actions for SCAR, Electrical
Modifications, Manhole Flooding, and Torquing. A detailed breakdown of
splices where 600 V T&B and Burndy connectors were used in 6900 V
applications is shown in Attachment 1 to this report.
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2.2.2 Waterproof Splices in Manholes

The installation documents for all splices reworked by the above
referenced work documents (see paragraphs 2.2. and 2.2.1) indicated that
Raychem type "HVS" and "HVSY" kits were used exclusively. FSAR Section
2.4.2.2 states that the Class 1E electrical system conduit banks located
below flood level were designed to function submerged with either
continuous cable runs or qualified, type tested splices. FSAR Section
8.3.1.2.3 also states that the Class 1E cables required to operate the
plant in the flooded condition are continuous or provided with a
waterproof splice in manholes. The below-listed documents implement the
above commitments by requiring that splices in wet locations, such as
manholes, be covered with a Raychem nuclear grade oversleeve.

- Specification G-38, Installation, Modification, And Maintenance Of
Cables Rated Up To 15,000 Volts, Revision 13, Sections 2.2.2.2 and
3.4.1.1.p.

- Procedure MAI-3.3, Revision 12, Sections 6.2.9.K and A3.2.

In addition, Design Criteria Document WB-DC-30-5, Power, Control, And
Signal Cables For Use In Category I Structures, Revision 13, Sections
A2.1 through A2.6, provide the technical basis for determining the
suitability of WBN splices to perform under natural flood conditions.
The technical basis is based on testing performed which concluded that a
nuclear grade Raychem sleeve provided waterproofing when installed over
a Raychem HVS splice kit or 3M tape.

In the previously referenced PEG package, Raychem commercial grade HVS
and HVSY kits were dedicated for Class 1E use in the system 82 splices
under DCN F-23722-A. However, the package did not address the
acceptability of using these kits without the Raychem nuclear grade
oversleeves for applications requiring waterproof splices. Failure to
install Raychem nuclear grade oversleeves on the splices located in
manholes and subject to submergence is identified as example 1 of a
violation of 10 CFR 50, Appendix B, Criterion V, VIO 50-390,
39%/94—72—02, Failure to Follow Procedures for Installing 6900 V
Splices.

In addition, during the period of this inspection TVA was not able to
produce a similar PEG package to cover the use of these kits in the
System 67 (ERCW System) splices. A detailed breakdown of splices
utilizing Raychem HVS and HVSY kits without nuclear grade oversleeves in
applications requiring waterproof splices is shown in Attachment 1 to
this report.
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2.2.3 Engineering Approval for Y-Splice Installations in Junction Boxes

2.2.4

The installation documents for Splice WBN-SPL-9105 for Cables
0-5PP-82-470A and 0-5PP-82-2098A show that the splice is located in
manhole 22. However, Specification Exception G-38-WBN-21, dated June
16, 1993, required that the splice be performed in junction box
0-JB-292-6364A in the auxiliary building. Further review found that, on
November 22, 1993, DCN F-24759-A, Advanced Authorization AA-22, revised
DCN M-11050-A to perform the splice in the manhole. DCN F-24759-A was
closed on April 8, 1994, but the specification exception had still not
been revised to reflect the as-installed configuration as of the end of
this inspection. Procedure EAI-3.05, Design Change Notices, Revision
19, Section 5.1.8.c, requires that, prior to closure of a DCN, "Ensure
that all Site Engineering documents requiring changes are identified and
that the appropriate incorporation status is correctly shown on the DCN
form." Section 5.9.1.6 of the same procedure requires that,
"Engineering documents, including design basis documents, and supporting
documents affected by the DCN are updated within 45 calendar days of the
work complete date of the DCN." The failure to incorporate the changes
initiated by the above DCN into Specification Exception G-38-WBN-21, as
required by Procedure EAI-3.05 is identified as example 2 of a violation
of 10 CFR 50, Appendix B, Criterion V, VIO 50-390, 391/94-72-02, Failure
to Follow Procedures for Installing 6900 V Splices.

Cable Splices in Cable Trays

The adequacy of electrical splices being installed in raceways has been
under review by the NRC since early 1994 as part of the WBN FSAR Chapter
8, Electric Power Systems, review. In a letter dated March 28, 1994,
the NRC requested additional information from TVA relating to electric
power system design implementation at WBN. One of the issues under
review pertained to the TVA’s methods of splicing cables in cable trays.
The NRC’s concern was the prevention of fires caused by improper
splices. In a response to the RAI, dated June 29, 1994, the TVA-Watts
Bar provided a discussion of the compliance to the RG 1.75
recommendations regarding splices in raceways.

As discussed in FSAR Section 8.3.1.2.3, splices were allowed to be
installed in cable trays within sections of underground conduit bank
runs. In addition to splices in manholes, splicing of cables was also
allowed in the trenches below the main control boards and on the
outboard side of primary containment electrical penetrations in the
reactor building annulus. TVA also stated that splices in cable trays
were not permitted in other areas of the plant except in extraordinary
situations which would be reviewed and approved by WBN Engineering.
These splices would be installed in accordance with the methods detailed
in Standard Drawing SD-E12.5.9. One of the splicing methods provided by
the standard drawing required that splices located in a tray be
separated from other cables or splices with a solid metal barrier. A
fire seal was also to be located at each end of the tray section
containing the splices. In addition, a cable tray cover was mounted on
the top and bottom of the tray section containing the splice. Thus, any
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fire resulting from a splice failure would be prevented from propagating
along the cable tray by the fire stops that were part of the splice
installation.

During the review of TVA’s corrective actions for CDR 50-390, 391/91-14,
the inspector reviewed TVA’s implementation of the above-described
controls for ensuring that splices were properly installed. The scope
of this review included design outputs, drawings, and implementing WPs.

General Engineering Specification G-38, Installation, Modification, and
Maintenance of Insulated Cables Rated Up To 15,000 Volts, Revision 13,
provides the requirements for the installation of cables including
terminating and splicing. Appendix Y to this specification provides the
approved engineering exceptions to the G-38 requirements applicable to
WBN. Exception G-38-WBN-20 provides the engineering exception to the
G-38 requirements for splicing medium-voltage (5-15 kV) power
conductors. This exception was issued to allow splicing of medium
voltage cables (6900 V) in cable trays located in the diesel generator
building. The engineering basis for splicing of cables in cable trays
was that installed splices would be enclosed in accordance with the
requirements in Standard Drawing E12.5.9. Standard Drawing E12.5.9
provided the requirements for splicing cable in cable trays when
approved by engineering. The excepted splices consisted of adjacent,
three single-conductor splices and three Y-splices at each cable tray
segment. A total of eight splices were to be installed (two splices per
tray, each splice consisting of three single-conductor splices, 24 total
connector splices).

Inspection of the splices located in cable trays in the diesel generator
building interface room indicated that the splices were not installed in
accordance with the engineering exception since the requirements of
Standard Drawing E12.5.9 were not installed. The following installation
requirements were not met:

solid metal barrier between the adjacent cable splices;

solid top or bottom tray cover;

fireboard installed at either end of the splices;

RTV silicone foam installed at the ends of the spliices between
fireboard material.

The requirements to install the splices in accordance with Standard
Drawing SD-E12.5.9 were incorporated into design output DCA M-11050-61.
The DCA requirements were further translated into WP instructions as
indicated in the following WPs:

D-11050-55 D-11050-56 D-11050-57 D-11050-58

At the time of the inspector’s review, the above WPs were all closed and
documented DCA M-11050-61 as being implemented. On October 6, 1994,
TVA-Watts Bar initiated PER WBPER940532 to document the failure to
implement the DCA requirements.
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Procedure SSP-7.53, Modification Workplans, Revision 11, Section 2.6,
requires that plant features be installed per the WP work instructions
and design controlled output documents or approved design change
documents. The failure to implement DCA M-11050-61 in accordance with
the WP instructions is identified as example 3 of a violation of 10 CFR
50, Appendix B, Criterion V, VIO 50-390, 391/94-72-02, Failure to Follow
Procedures for Installing 6900 V Splices.

Attachment 1 of this report lists the above and other deficiencies
associated with 6900 V splices.

Use of Vendor Catalogs

When questioned as to why field personnel were allowed to use Burndy
splice connectors which were not listed in Procedure MAI-3.3, Attachment
1, TVA responded that the practice was allowed by Specification G-38,
Section 2.2.1.4, which stated, "Terminal lugs and butt splices shall be
selected using the Tatest manufacturer’s data ...". However, the
inspector found that additional procedural requirements regarding the
use of vendor information had not been followed. Specifically,
Procedure MAI-3.3, Section 6.2.1, stated that, "All
vendor/manufacturer’s information referenced for use by this MAI and
design documents shall be Site Engineering approved prior to use." In
addition, Procedure SSP-2.10, Vendor Manual/Information Control,
Appendix P, Revision 6, requires that vendor documents be reviewed to
ensure that they are in conformance with design specification
requirements. The vendor information review is also to ensure that it
is technically adequate and consistent with plant design basis
requirements. The above-referenced PEG package PWR8128-3 did not
document any engineering review and approval for the use of 600 V rated
connector in 6900 V applications and also did not address the use of HVS
kits for waterproof applications without the nuclear grade Raychem
oversieeve. Therefore, the inspector concluded that the PEG packages
failed to document a thorough engineering review to ensure that design
specifications were met. These examples were not identified as examples
of violations since the use of Burndy 600 V connectors and the lack of
nuclear grade oversleeves on splices had already been identified as
examples of a violation as discussed in paragraph 2.2.1.

Since this report encompassed the entire scope of items pertaining to
CDR 50-390, 391/91-14, this CDR is closed, and all remaining actions
will be addressed under the individual violation examples detailed

above.

(Closed) VIO 50-390/93-90-01, Inadequate Corrective Action for Manhole
Flooding '

This item involved corrective actions which were unable to prevent and
correct flooding conditions in manholes containing 1E electrical cables.
The corrective actions had been proposed as part of the employee concern
program (CATD 30403-NPS-01). The NRC inspection efforts identified that
flooding in manholes continued to occur after corrective actions were
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impiemented. The inspector also found preventative maintenance
procedures were inadequate. TVA issued PER WBPER930495 to document the
condition and take additional corrective actions.

Background on the function and structure of manholes at TVA nuclear
facilities is found in the FSAR, Chapter 8, Section 8.3, which states:

Sump pumps with level switches for automatic
pump operation are located in the manholes to
prevent water accumulation due to leakage into
the manhole. Manholes will be included in the
plant maintenance program and will be inspected
every 12 months for sump pump operability and
flooding.

Manholes are Seismic Category 1 structures which contain Class 1E cable,
cable splices, cable trays, and cable tray supports and function as
underground junction boxes for underground conduits. The typical
configuration of a manhole is that of a 3’°x4’ access shaft with a ladder
leading from the ground level straight down to a 6’x8’x6’ concrete
vault. The concrete floor is slightly sloped to a small sump with a
metal grating cover. Cables enter the vault through conduit on one
wall, rest on cable trays, and exit through conduits on another wall.
The Tower trays are floor mounted; others are supported from the walls.
Each manhole is equipped with a small sump system, a pump and level
switch, to collect and remove in-leakage into the structure from
construction conduit joints, wall seepage, and direct leakage from
around covers. Pumps, power supplies, and level detection equipment are
considered nonsafety-related. Long term submergence of medium voltage
electrical cables has led to cable insulation failure because of the
development of "trees" in the insulation that form a transport mechanism
and allow impurities to penetrate and cause discontinuities in
protective coating.

Every six months the sump systems were reviewed during the performance
of PM WBN-0-PMP-040-0065MH1, Revision 2. Maintenance records started in
1991 according to information contained in PER WBPER930495.

TVA’s response, dated February 22, 1992, to VIO 50-390/93-90-01 detailed
corrective actions taken including reinspection of 24 manholes,
rewriting of PM Procedure WBN-0-PMP-040-0015 to include engineering
evaluation of identified flooding conditions, and evaluation of
submergence of cables in manholes. In addition, sources of in-leakage
to manholes were to be identified and repaired. As an interim measure,
manholes which experienced flooding would be checked more frequently and
as conditions warranted such as after excessive rain, until the sources
of in-leakage were repaired.

In a letter to TVA dated March 18, 1994, the NRC confirmed a March 17
conversation in which TVA restated to NRC that interim corrective
actions for conducting increased surveillance of manholes would continue
until complete assurance that in-leakage problems were corrected.
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The inspector reviewed TVA’s responses and completed PM procedures. The
revised PM, WBN-0-PMP-040-0065MH1, Revision 1 (procedure number
changed), contained a requirement to obtain an engineering evaluation
for the effects of manhole flooding on Class 1E cables that may be
covered by water and also to record the highest water level reached in

each sump.

TVA-Watts Bar also conducted an engineering evaluation of the condition
and design of manholes and performed physical inspection. The
conclusions reached as a result of the evaluations were documented in
WBPER930495 and indicated no significant safety effect resulted from the
use of 1E cables while submerged. DCN W-29897-A was issued to cause the
sealing of known water paths into two manholes. The DCN work was
completed May 20, 1994. Corrective action document WBPER930495 was

closed August 9, 1994.

TVA-Watts Bar conducted a series of additional inspections to monitor
manhole flooding. The monthly inspections were poorly documented and
Toosely controlled. The only documentation consisted of one page of
very brief notes. The documentation indicated no significant water
accumulation; however, notation of trash and some small amounts of
standing water were observed. The stepped up observations were stopped
when the manhole PM -started in April 1994. The weather conditions were
not noted at the time of inspections.

The inspector’s review of the results of the PM performance during the
period of April 2 through May 13 indicated continuing problems in sump
system component performance. For example, 9 of 24 manholes containing
1E cables had inoperable water removal systems; 7 quality-related sumps
had indication of water intrusion, some with standing water; 1 sump had
a level switch replaced; another, the sump pump would not operate in
manual; another had the pump de-energized; and another 6 had debris that
could lead to pump problems. The PM also indicated for non-Q sumps that
6 pumps were de-energized and 3 others needed level switch replacements.
The April 2 performance of the PM was the first full performance since
the violation was issued in December 1993.

The inspector recognized the PM identified system problems; however, the
frequency of recurrence of deficiencies indicated that the causes of
system problems were not understood and should have established a need
for additional attention to improve system performance. Instead, on
September 1, 1994, the PM was signed off as complete indicating all
systems were satisfactory and ready for automatic operation.

Recent NRC inspection efforts in September 1994 identified significant
debris, inoperable sump pumps, and continued flooding in manholes after
implementation of corrective actions as follows:

On September 26, 1994, the inspector entered electrical manhole 21
to inspect the condition of cable tray supports and housekeeping
conditions as part of the Conduit and Cable Tray CAP. At the time
of the inspection, TVA-Watts Bar craft were engaged in searching
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for spared electrical cables that were routed through this
manhole. The inspector found unacceptable quantities of debris in
manhole 21, which included plywood and scrap cable. In addition,
the inspector noted that the baseplates and anchor bolts on
Category I cable tray supports 0-CTSP-299-0233B, 0-CTSP-299-02348B,
and 0-CTSP-299-0235B were badly rusted. At the time of the
inspection, the inspector noted an accumulation of water on the
floor of manhole 21. On September 28, 1994, the inspector entered
manholes 20 and 24 and also noted that the deterioration of
baseplates and anchor bolts due to rust. Housekeeping in manholes
20 and 24 was found to be acceptable.

On September 29 the inspector entered manhole 26 and noted the
sump pump controller was in the OFF position, the controller box
was open, and water was above the sump grating with about one inch
on the floor. Baseplates for cable tray supports were covered.
Significant debris was present such as plywood sections, 2x4s,
plastic sheeting, and small items such as tie wraps.

On October 1, 1994, the inspector accompanied maintenance
personnel performing PM WBN-PMP-040-0065 MH1 to manholes 8B, 7B,
8A, and 6A. The results showed deficiencies as follows: (1)
corroded baseplates in all areas; (2) manhole 8B had water in the
wall-supported, horizontal box beam cable tray supports to an
elevation about five feet off of the floor; (3) manhole 7B had
standing water about six feet above the floor level, all 1E
components and other equipment were under water; and (4) manhole
7B pump was not working.

TVA promptly responded to NRC concerns about the adequacy of the
corrective actions for resolution of problems of flooding in manholes.
Manhole 26 was entered and conditions were confirmed. A PER was
initiated, reviewed and subsequently elevated to SCAR WBNSCA940057 on
October 3, 1994. The SCAR detailed the issues summarized above. In
addition, TVA stepped up the performance of PM WBN-PMP-040-0065 to
provide timely understanding of the extent of condition. The results of
the PM were as follows:

Of the 42 spaces evaluated by the PM, the following 17 were found
to have had inoperable water removal systems:

Manholes 1, 3, 5, 7b, 10, 12, 15, 21, 23, 25, 26, 27, 28
Cooling Tower #2 manhole, Valve Pit C manhole, IPS A and B
manholes

Four manholes had standing water above floor drain sump grating.
Checklists for fifteen manholes indicated that pump suction
strainers were cleaned when, in fact, no suction strainers could
be found. Most manholes had varying amounts of construction
debris in them.



-)

2.4

13

The NRC inspectors concluded that effective corrective actions had not
been implemented to prevent the recurrence of flooding conditions in
manholes containing 1E cables as documented in CATD 30403-NPS-01,
WBPER930495, and VIO 50-390/93-90-01. 1In addition, the evaluation of
the effect of flooding in manholes did not consider the impact on
Seismic Category I structural supports contained therein.

Failure to implement effective corrective actions to prevent recurrence
of adverse conditions is identified as example 3 of a violation of 10
CFR 50, Appendix B, Criterion XVI, VIO 50-390, 391/94-72-01, Inadequate
Corrective Actions for SCAR, Electrical Modifications, Manhole Flooding,
and Torquing. The CATD remains open and will be evaluated in
conjunction with the final review of this violation.

The NRC will evaluate the next performance of PM WBN-0-PMP-040-0065MH1.
Results of system performance will be reviewed and manholes
independently inspected after wet weather to verify sump system
performance. Expectations are that this review will not identify an
indication of water levels above the level of any 1E cable, any
corrective maintenance required for operability of quality-related
pumps, piping, and level switches, as well as any construction debris in
sump suction areas. In addition, the frequency of performance of the PM
will be monitored and reviewed especially for those manholes known to
have persistent in-leakage and water removal system problems.

(Open) VIO 50-390/94-55-02, Example 5, Failure to Identify Damaged
Conductors and Properly Document Work Request

On September 27, 1994, TVA submitted a reply to NOV 50-390/94-55-02.
This item, among other examples, identified that the panel-to-bracket
mounting bolts for four environmentally qualified pressure transmitters
(1-PT-1-27A, 1-PT-1-2A, 1-PT-1-2B, and, 1-PT-1-27B) had not been
properly torqued. TVA’s reply to this NOV indicated that the corrective
action was a review of five workplans completed by the same workplan
writer and technical reviewer (the same personnel that prepared work
documents for the transmitter cited above) to determine if there were
additional examples of omitted vendor requirements. Results of the
Ticensee’s review did not identify similar deficiencies.

To determine if there were additional examples of improperly torqued
mounting bolts for safety-related Foxboro instruments, the inspector,
through records reviews, selected four safety-related Foxboro
instruments with specific mounting bolt torque requirements, as shown in
the applicable current upgraded vendor technical manual,
WBN-VTD-F180-0010. These four instruments were:

1-PDT-003-122A
1-PDT-003-122C
1-PDT-003-132A
1-PDT-003-132C
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From the above listed instruments, the inspector reviewed installation
and inspection records for instrument 1-PDT-003-122A. The inspection
documentation (Identification Data Card, WBNP-FQCP-3.13-3) for
jinstallation of this instrument, completed in September 1983 did not
require documentation of specific bolt torque requirements. Therefore,
the inspector had no assurance that mounting bolts for this instrument

were properly torqued.

To positively verify that bolting for 1-PDT-003-122A was properly
torqued in accordance with the applicable current upgraded vendor
manual, WBN-VTD-F180-0010, the inspector requested that TVA-Watts Bar
verify proper panel-to-bracket bolt torque for the instrument. The
vendor manual for this instrument specifies that the subject bolts be
torqued to 35 ft 1b. On October 11, 1994, the inspector witnessed the
licensee’s verification that the panel-to-bracket bolts were properly
torqued under WO 94-21442-00. TVA-Watts Bar appropriately utilized a
dial indicating torque wrench for this work activity. Torque was
applied in the tightening direction.

Results were that the first nut began rotating at 15 ft 1b of applied
torque and the second began rotating at 7 ft 1b. Both nuts completed
nearly a full turn of rotation prior to attaining the required quantity
of 35 ft 1b of torque. Based on these observations, the inspector
determined that the subject bolts were not torqued in accordance with
upgraded vendor manual requirements, and the current upgraded vendor
manual for this pressure transmitter was not evaluated against original
vendor manual requirements in accordance with the Vendor Manual CAP.
This resulted in the failure to comply to current vendor manual torque
requirements as specified in the current upgraded vendor manual, as
specified above.

10 CFR 50, Appendix B, Criterion XVI, Corrective Action, requires that
measures be established to assure that conditions adverse to quality be
promptly identified and corrected. The failure to identify and correct
the additional example of improperly torqued pressure transmitter
mounting bolts will be identified as example 4 of a violation of 10 CFR
50, Appendix B, Criterion XVI, VIO 50-390, 391/94-72-01, Inadequate
Corrective Actions for SCAR, Electrical Modifications, Manhole Flooding,

and Torquing.
Exit Interview

The inspection scope and findings were summarized on October 14, 1994,
with those persons indicated in paragraph 1. The inspectors described
the areas inspected and discussed in detail the inspection results.
Dissenting comments were not received from TVA. Proprietary information
is not contained in this report.
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Item Number

390/89-07

390, 391/91-

390/93-90-01

390/94-55-02

390/94-72-01
391/94-72-01

390/94-72-02
391/94-72-02

List of Acro

AFW
CAP
CATD
CDR
CFR
DCA
DCN

15

Status Description and Reference

Closed CDR - Seismic Retention -Clamp
Bars for Safety-Related
Instrument Racks (paragraph
2.1)

14 Closed CDR - Questionable Crimps and
Splices (paragraph 2.2)

Closed VIO - Inadequate Corrective
Action for Manhole Flooding
(paragraph 2.3)

Open VIO - Failure to Identify
Damaged Conductors and
Properly Document Work Request
(paragraph 2.4)

Open VIO - Inadequate Corrective
Actions for SCAR, Electrical
Modifications, Manhole
Flooding, and Torquing
(paragraphs 2.1, 2.2.1, 2.3,
and 2.4)

Open VIO - Failure to Follow
Procedures for Installing 6900
V Splices (paragraphs 2.2.2,
2.2.3, and 2.2.4)

nyms and Initialisms

Auxiliary Feedwater

Corrective Action Program
Corrective Action Tracking Document
Construction Deficiency Report

Code of Federal Regulations

Drawing Change Authorization

Design Change Notice

Diesel Generator

Deficiency Report

Engineering Administrative Instruction
Essential Raw Cooling Water
Equipment Seismic Qualification
Field Design Change Notice

Final Safety Analysis Report
Inspection Report

kilovolts

Modification Addition Instruction
Nonconformance Report
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Notice of Violation

Nuclear Regulatory Commission
Nuclear Reactor Regulation, Office of (NRC)
Procurement Engineering Group
Problem Evaluation Report

Preventive Maintenance

Quality Assurance

Quality Control

Quality Control Procedure

Request for Additional Information
Residual Heat Removal

Significant Corrective Action Report
Safety Injection

Special Program

Site Standard Practice

Thomas and Betts Company

Temporary Instruction

Tennessee Valley Authority

Voit

Violation

Vertical Slice Review

Watts Bar Nuclear Plant

Work Order

Workplan ;



6900 V SPLICE DEFICIENCIES

Cable No. Splice Notes Cable No. Splice Notes IM_SM_LN_@L
0-82-350A 4 0-82-471A 9104 2 I 0-82-7118 9116 1
0-82-2097A 9098 4 0-82-5908 11448 1 u 9202 2, 3
0-82-351A 9101 2 " 9108 4 1-67-675A 12303 3

" 9100 2, &4 0-82-20998 9108 4 " 12606 3

" 9191 3 0-82-591B 9111 2 " 12607 3

" 9190 3 " 9110 2, 4 " 12304 3

" 9189 1, 3 " 9200 3 0-67-687A 3692 1, 3

" 9192 2, 3 " 9199 3 " 12591 3

" 9099 2 " 9198 3 " 12307 3
0-82-470A 11447 1 " 9197 3 1-67-7008 12384 3

" 9105 4 " " 9109 2 " 12311 3

" 9105 3 0-82-7108 12194 1 1-67-7128 12385 3

" 10598 2 " 9113 4 " 12306 3
0-82-2098A 9106 4 " 12381 3 2-67-675A 12308 3

" 9105 3 0-82-21008 9113 4 " 12604 3
0-82-471A 9103 2 " 12382 3 " 12309 3

" 9193 1, 3 0-82-7118 9114 2 " 12605 3

" 9194 1, 3 " 9201 2, 3 2-67-687A 12592 3

" 9196 2, 3 " 9204 3 » 12305 3

" 9195 2, 3 " 9203 3 2-67-700B 12302 3

" 9102 2, 4 u 9115 2, 4 2-67-7128 12310 3

Notes:

1. 600 V T&B Splice Connector

2. 600 V Burndy Splice Connector

3. Required Raychem WCSF-N Outersleeve Not Installed For Waterproofing
4. Splice In Cable Tray Not Enclosed

Attachment 1



