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SUMMARY

Scope: This routine resident inspection was conducted in the areas of fire
prevention and fire protection; testing of pipe supports and
restraint systems; pipe welding record review; Hanger Analysis and
Update Program; design control; electrical cable issues; Vertical
Slice Review Program; and actions on previous inspection findings.

Results: Within the areas inspected, no violations were identified.

Two URIs were identified during this inspection. One URI concerns

the adequacy of hydrostatic examination of ASME Code field-
fabricated piping welds, Paragraph 4. The other URI involved the
technical adequacy of the ongoing Hanger Analysis and Update Program,
Paragraph 5.

*URIs are matters about which more information is required to determine whether

they are acceptable or may involve violations or deviations.
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The i.nspection verified, for the sample selected, that vendor
supplied piping subassemblies (excluding flued heads) were adequately
hydrostatically examined in the field. The licensee's corrective
action program for resolving electrical cable issues was found to be
progressing on schedule. The licensee's Vertical Slice Review
Program, which is an independent analysis of the component cooling
water system and other selected electrical components, has been
submitted to the NRC and contractor inspection activities have begun.
These were reviewed by the inspector. Four IFIs and two URIs were
reviewed and closed, Paragraph 9. One CDR was reviewed and remains
open, Paragraph 9g.



REPORT DETAILS

1. Persons Contacted

Licensee Employees

R. Pedde, Site Director
E. Fuller, Watts Bar Program Team Chairman
*E. Ennis, Plant Manager
*G. Ashley, Compliance Licensing Supervisor
*K. Ashley, Division of Nuclear Engineering
G. Atwood, Division-of Nuclear Engineering
*S. Bokhai, Division of Nuclear Engineering
H. Bounds, Engineering Manager
M. Brickey, Division of Nuclear Engineering
J. Coan, Assistant Project Engineer
J. Cox, Program Team
*G. Curtis, Assistant Project Engineer
*T. Dean, Compliance/Licensing
*J. Graves, Project Engineer
W. Horn, Program Team
*B. Huffaker, Division of Nuclear Construction
*T. Horst, Nuclear Site Representative
H. Johnson, Acting Site Quality Manager
R. Lewis, Program Team
P. Mandava, Program Team
*J. McDonald, Acting Site Licensing Mananer
*A. Little, Division of Nuclear Engineering
P. Metcalf, Division of Nuclear Engineering
H. Simpson, Manager of Special Projects

*S. Stagnolia, Modifications Manager
D. Stewart, Assistant Site Director
J. Thompson, Construction Manager
R. Tolley, Project Manager's Office
*K. Warren, Nuclear Quality Assurance

Other licensee employees contacted included engineers, technicians,
nuclear power supervisors, and construction supervisors.

*Attended exit interview

Acronyms and initialisms used throughout this report are listed in the

last paragraph.

2. Fire Prevention and Fire Protection - Unit 2 (42051)

During plant tours, the inspectors conducted observations of fire
prevention and protection activities in areas containing combustible
materials where ignition of these materials could damage safety-related
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structures, systems or components. The observations included verification
that applicable requirements of AI 9.9, Rev. 15 ,"Torch Cutting, Welding,
and Open Flame Work Permit", Security Procedure 2, Rev. 27, "Fire
Protection Plan", AI 1.8, Rev. 13, "Plant Housekeeping" and CEP 1.36,
Rev. 3, "Housekeeping" were being implemented with regards to fire
prevention and protection.

Within this area no violations or deviations were identified.

3. Testing of Pipe Supports and Restraint Systems - Unit 1 (70370C)

The inspector toured areas of the Unit 1 auxiliary building and reactor
building. Numerous snubbers and restraints were observed. Visual
examinations were conducted to check for deterioration and physical damage
of mechanical snubbers. Visual examinations were also conducted to check
for damage of base support plates, fasteners, locknuts, brackets, and
clamps associated with these installed pipe supports.

Within this area no violations or deviations were identified.

4. Pipe Welding - Record Review (49065)

The inspector reviewed the licensee's documentation related to assuring
that adequate hydrostatic tests and examinations were performed on the
shop welds in vendor-supplied piping subassemblies that were fabricated
off-site by a vendor and hydrostatically examined on-site by the licensee
after the components were installed in the system. In each package
reviewed, the vendor's Form NPP-1, "Data Report For Fabricated Nuclear
Piping", indicated that no shop hydrostatic test was performed by the
vendor. This is consistent with an ASME Code inquiry, Item N187-020,
dated March 8, 1988, which stated:

"Question (1): Does NA-8231 (a) prohibit the fabricator of a
containment penetration assembly consisting of a flued head forged
fitting, welded process pipe extensions, welded guard pipes and/or
bellows assemblies to apply the Code NPT symbol stamp when the
fabricator has not performed the process pipe or containment pressure
test?

Reply (1): No, provided that the data report form indicates that the
required pressure tests have not been performed."

The inspector reviewed the following hydrostatic test packages that
contained the indicated vendor subassemblies to assure that the vendor
welds were hydrostatically tested and visually examined under pressure by
the Quality Control Inspector and the Authorized Nuclear Inspector.
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PIECE MARK NO HYDRO TEST PACKAGE DRAWING

68-RC-7 Serial No. 9467 1-068-47W813-1-3-01 IC-233

83-SI-171 Serial No. 10386 1-068-47W813-1-3-01 IC-91

62A-CVCS-198 Serial No. 12158 1-062-47W809-1-2-25 IC-189
1-062-47W809-1-2-26

67-ERCW-698 Serial No. 10111 1-067-47W845-3-2-05 IC-299

70-CC-536 Serial No. 9837 1-070-47W859-2-2-03 IC-178

03B-AF-18 Serial No. 6605 1-03B-47W803-2-2-03 IC-5

The referenced hydrostatic test packages were reviewed relative to the
following documents:

- ASME Boiler and Pressure Vessel Code, Section III, 1971 Edition, thru
Summer 73 Addenda.

- ASME Boiler and Pressure Vessel Code Inquiry, Item N187-020 dated
March 8, 1988.

- Quality Control Procedure QCT-4.37, "Hydrostatic Testing".

This review indicated that the assemblies selected were accessible and
that the shop welds were visually examined during the field hydrostatic
test. This was accomplished by the licensee's use of hydrostatic test
packages and hydrostatic test boundary drawings which identified the
boundaries of the areas being tested. WBN-QCT-4.37, Paragraph 6.17.7.1,
required the licensee's inspectors and the ANI to visually inspect all
joints. This included inspection of both shop and field weld locations.
The NRC review identified a field weld, number FW-15, which was apparently
not accessible for visual inspection during the system hydrostatic test.
The weld was contained in a pipe support box anchor that was filled with
grout.

Question 2 of the Code Inquiry, Item N187-020, also addressed the
accessibility requirements. The question and reply are as stated:

"Question (2): What provisions does the Code require for the the
accessibility of pressure retaining welds in containment penetration
assemblies that are to be pressure tested after installation?

Reply (2): Welds that are to be pressure tested after installation
must be left uninsulated and exposed for examination for leakage
during the pressure testing of the containment (NE-6121) and the
process piping (NC-6121).11
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The licensee recognized that the weld was inaccessible for visual
examination either during the hydrostatic test or shortly thereafter and
issued a nonconformance report, identified as NCR 5490. The disposition
of the referenced NCR was to perform a pressure drop test on the weld with
a one hour hold. An additional corrective action was to drill a hole in
the box anchor and the grout and look for water leakage at this opening
during the hold period. A letter accompanying the NCR, issued by the
Project Manager of Watts Bar Design Project states:

"This test procedure is not in accordance with the ASME Code hydrotest and
this weld must be specifically excluded on the N-5 Data Report. This NCR
was upgraded to significant solely to inform the NRC of the exception to
the ASME Code and thereby'to clear the acceptability."

In conclusion, it appears the licensee has not fully complied with the
ASME Code requirements in that direct visual examination of the weld was
not possible. Concerning NRC notification, the inspector advised the
licensee that upgrading an NCR to significant did not constitute NRC
notification and approval. Notification of the NRC is accomplished by a
formal submittal to the NRC.

This item is identified as URI 50-390/88-04-01, "Code Compliance of
Hydrostatically Examined Welds" pending: (a) the licensee's resolution of
ASME Code compliance and the N-5 Data Report and (b) subsequent final
disposition by 'the licensee and compliance With the committed ASME Code
Section III requirements or NRC acceptance of an exemption request.

5. Hanger And Analysis Update Program (HAAUP) Corrective Action Program Plan
(CAP) (37051)

The HAAUP was initiated for WBN-by the licensee to assure that the piping
systems and supports comply with the qualified design, regulatory
requirements and commitments.

Numerous concerns and deficiencies regarding design and installation had
been previously identified through employee concerns, CAQRs, NCRs, PIRs,
SCRs, and NRC inspection reports. These concerns and deficiencies
provided the basis for establishing the HAAUP.

The basic objective of HAAUP is to demonstrate, or take appropriate
corrective actions to ensure, that the piping systems satisfy the
qualified design, regulatory requirements and commitments. Another
objective is to issue necessary procedures to assure that the
qualification of future design changes is adequately controlled.

The inspector attended the licensee's Program Management Team meeting on
July 21, 1988. The meeting consisted of a presentation by the licensee's
engineering group and applicable contractors of a CAP for the HAAUP.
During the presentation and subsequent discussion with the Program
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Management Team members, the inspector requested confirmation that certain
specific issues were adequately incorporated into the CAP for analysis and
resolution. The issues questioned were:

- An earlier version of the HAAUP, dated March 20, 1987, contained two
major lists of issues. Attachment C was titled "Major Technical And
Administrative Issues". Attachment D contained an issue list of 119
items and was titled "Secondary Technical Issues". The Secondary
Technical Issues list was deleted from the present CAP.

- Pipinq box anchors installed at Watts Bar were filled with grout but
the licensee failed to consider the dead weight effect of the grout
on the concrete expansion anchors that attach the box anchor to the
wall.

Regarding the first issue discussed above, the inspector was advised that
the Secondary Technical Issues list was deleted from the HAAUP because all
nonconforming conditions on the list were identified on a CAQ and all CAQs
relative to the piping and supports were included in the CAP.

A review of the Secondary Technical Issues list revealed several listed
items which were not identified on a CAQ. For example, item 30 on the
list stated that pipe fittings were heavier than specified. A question
mark was inserted on the list where the CAQ was to be identified.
Therefore, the licensee was unable to provide evidence that deficiencies
and/or concerns listed on the Secondary Technical Issues list were
adequately considered in the present CAP.

The second issue discussed above, box anchors being filled with grout and
the resultant need to consider the effect of the dead load on the concrete
expansion anchors, was also not evident in the CAP. Further, the licensee
was unable to provide the inspector with any evidence that the issue was
included in the CAP.

These items are identified as Unresolved Item 50-390/88-04-02, "Hanger
Analysis And Update Program Deficiencies", pending licensee resolution of
the issues.

6. Design Control (37051)

NRC team inspection 50-327,328/86-27, related to the Sequoyah Nuclear
Plant, identified deficiencies in several design control areas. In
separate correspondence to the licensee, dated June 17, 1986, the NRC
requested a response relative to determining if the identified
deficiencies in the design process related to the Sequoyah Nuclear Plant
apply to other nuclear facilities, including Watts Bar. A response to the
above request was received by letter dated August 13, 1986, with the
following conclusions and commitments relative to Watts Bar Unit 1 and 2:
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"It is our assessment that, since many of the deficiencies were due
to generic causes, many of the deficiencies noted at SQN do in fact
apply to our other nuclear facilities. The degree to which these
deficiencies apply to each facility, however, is not fully defined at
this time, primarily due to differences in the design control
processes.

Those deficiencies found in the SQN design process, which were
due to generic causes such as TVA organizational and division of
responsibility shortcomings, have been or are in the process of
correction on a TVA-wide basis as described in the Corporate Nuclear
Performance Plan.

A definitive assessment of the degree to which the SQN-identified
deficiencies apply to BFN, WBN, and BLN can only be made by suitable
reviews and verifications conducted at each of these facilities.
Such reviews and verifications, in response to the second portion of
your request, will be accomplished through performance of appropriate
design verification and oversight through our Design Baselin6 and
Verification Programs at each facility.

As with the deficiencies identified by the SQN NRC inspection, any
significant deficiencies of a potentially generic nature identified
during a facility design verification will be considered for
applicability -to our 'other nuclear facilities. Resolution of
identified design process deficiencies will be factored into the
design control programs for our other facilities.

The present status for WBN, is addressed below as requested by your
letter, along with our projected schedules for completion of the
individual assessments. *The projected date for completing WBN is as
follows:

By fuel load of WBN Unit 1, we will complete an assessment of the
applicable design control deficiencies and complete the necessary
corrective actions."

On July 22, 1988, a supplemental response was issued by the licensee and
discussed two issues relative to applicability at Watts Bar. The items
are identified below and referenced to Inspection Report 50-327,
328/86-27.

- Item D2.3-4 (Deficiency) Sample Connection Support

- Item U5.3-5 (Unresolved Item) Loss of Control Power Annunciation

Followup concerning Watts Bar design issues identified in report
50-327,328/86-27 is being identified as IFI 50-390,391/88-04-03 to provide
a Watts Bar tracking number and assure that followup reviews are performed
at Watts Bar before Unit 1 fuel load. Included items will be identified
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in future Watts Bar reports using the Watts Bar docket numbers and IFI
identified above, and will reference the corresponding identifying number
from the Sequoyah inspection report. For example: 50-390,391/88-04-03,
"D2.3-4, Sample Connection Support".

7. Electrical Cable Issues (51065)

The inspector reviewed with the licensee's contractor, Stone & Webster,
their role in addressing and determining corrective actions for identified
problems involving safety-related electrical cable and cable supports.

This review included the contractor's schedule and scope of
responsibilities for the following issues:

- Cable Pullbys: The concern is that cable damage and possibly cable
failure may have resulted due to pullbys. Pullby is defined as
pulling cable into conduits which are already occupied. by existing
cable. The contractors schedule for analyzing potential problems is:

(1) The contractor had commenced to prepare a Worst Case Selection
Criteria Task Procedure on April 25, 1988.

(2) The contractor had completed the above procedure and prepared a
Walkdown Procedure by July 10, 1988.

(3) Licensee personnel would perform a field walkdown commencing
July 18, 1988, with completion scheduled for September 5, 1988.

(4) The contractor would analyze walkdown results, compare the
results with Sequoyah results and issue a draft report by
November 21, 1988.

5) The contractor would issue the final report and complete the
cable pullby task on December 19, 1988.

(6) Required corrective actions would then be performed by the
licensee based on the contractor's final report.

- Cable to Hot Pipe Separation: This issue deals with the concern that
electrical cable near hot pipe may be subjected to prolonged high
temperatures that exceed the temperature that the cable is qualified
for. The concern was identified by an engineering design study, a
Sequoyah employee concern, a PIR and NRC Information Notice 86-49.
Additionally, previous IFI 390/86-12-11 was opened to follow the
design study on this subject. The contractor's schedule for
accomplishing the activities is:

(1) Prepare and issue calculations showing separation requirements
by January 30, 1989.

(2) Issue the final report, which is a procedure, and complete the
task package by April 1, 1989.
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Licensee personnel would then perform walkdowns and implement
corrective actions as needed to control the temperatures of electric
cable within their qualified ranges.

Adhesive Back Cable Support Mounts (ABCSM): This item was identified
by the NRC inspector as URI 390/87-10-02. This concern was that
ABCSMs were used by the panel manufacturers without proper
qualification and, when field personnel installed TVA cables or
performed maintenance in manufactured panels, they followed the
manufacturer's lead and used similar materials. It was believed that
adhesive back cable supports were used for cosmetic purposes only
and required no qualification. The present task is to determine
whether or not they have been used in place of seismic supports and
whether or not they present a fire hazard due to the flammability of
some of their parts. The concern involves both factory-installed and
field-installed ABCSMs. The contractor plans the following actions
relative to this issue:

(1) Prepare and issue calculations for support spacing criteria for
cable installed in instrument panels by April 17, 1989.

(2) The licensee would then perform inspections and take corrective
actions based on the specified requirements.

Other issues which the contractor is tasked to resolve are: Cable

bend radius, cable splices, raceway fills and weight limitations on
cable trays and supports.

The contractor's efforts to obtain resolution of the above discussed
items appear to be progressing as planned. The inspector had no
further questions on these matters at this time.

8. Vertical Slice Review (VSR) (37051)

In May 1988, TVA provided NRC with the Watts Bar Program Plan (WBPP). NRC
subsequently approved that plan with comments. In that plan, TVA identi-
fied their intent to perform a VSR as part of the systematic evaluation
process for WBN. This VSR is under the cognizance of the Watts Bar
Program Team (WBPT).
On June 24, 1988, TVA provided the Watts Bar Nuclear Plant Vertical Slice
Review Plan to the NRC for review and concurrence. The plan establishes:

- The scope. and approach to work,

- The qualifications and experience of Sargent and Lundy (S&L), the
firm contracted by TVA to perform the vertical slice review,

- The project organization,

- The quality assurance program for the VSR and,
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- The protocol for the VSR.

This plan is under review by NRC.

The systems selected for the VSR are the component cooling system and the
6900V and 480V shut down power systems. Additional, horizontal, review
items are high energy, line break effects, fire protection, control room
habitability, hot piping systems, concrete structures, buried pipe design,
and HVAC.

TVA developed a list of elements and attributes (E/A) to verify design
adequacy, construction adequacy and QA/QC records adequacy. S&L used this
TVA list as input for the selection of elements and attributes to be
evaluated during the VSR. The WBPT will approve the final list used by
S&L in the VSR.

S&L has developed checklists to be used for engineering verification
(EV), construction verification (CV), and QA/QC records verification (RV)
of the selected systems.

The following table shows the breakdown of the approximate number of

components in each type of verification.

Approximate No. of Components in Each Type of Verification

Type of Review EV CV RV

Mechanical Area 118 156 53

Structural Area 110 169 38

Electrical Area 156 79 38

Control & Instru- 38
mentation

HVAC 42

Within the context of the VSR Plan, elements are defined as plant
structures, components, and spatial features. In the set of checklists
provided to TVA by S&L, approximately 500 element verifications will be
performed. The following table provides an approximate percentage
breakdown of the type of verifications to be performed.

Type of Verifications to be Performed Percent of Total

EN, CV and RV (Full Verification) 17

EV only 35

CV only 27
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Type of Verifications to be Performed
(cont'd)

EV and CV

EV and RV

CV and RV

RV only

Percent of Total

19

1.8

0.2

0.2

The VSR formally commenced in early August 1988. The engineering
verification efforts are being performed at the S&L offices in Chicago,
IL, with occasional visits to the site by the S&L engineering review
staff. The construction verification and records verification efforts are
occuring at the Watts Bar site. S&L has contracted with Fluor Daniel to
provide inspectors for the construction and records verification efforts.
System walkdowns will begin the third week of August.

TVA has established
documentation to S&L,
review. This support

a support organization to provide the needed
and to respond to technical issues raised by the
staff has received training in several areas:

- Purpose of the WBPT,

- Introduction to the VSR,

- Interaction with the VSR team,

- Special programs that are outside the scope of the VSR and programs
that are controlled by the WBPT but not excluded from the VSR,

- Procedures for interfacing with S&L and the NRC,

- Experience and lessons learned from previous VSRs.

The training was comprehensive and well done.
on the need for TVA staff to provide objective
the adequacy of the system design.

Strong emphasis was placed
evidence to S&L concerning

Subsequent to the development of the VSR plan and its submittal to the
NRC, the WBPT determined there was a need to go beyond a visual review of
the installed hardware. TVA has requested that S&L consider additional
techniques to provide non-visual verification of proper installation of
components. These techniques include signal tracing of cables and
rechecking of torque values. Also, the WBPT requested S&L to evaluate
TVA's process for qualifying vendors as part of the engineering
verification process.

All areas reviewed by the inspector were found acceptable.
will continue to monitor the VSR program, including field
verification implementation as well as verification of the
effort to be conducted in the S&L Office.

The inspector
construction
design review
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9. Action on Previous Inspection Findings (92701)

a. (Closed) IFI 390/84-22-46, 391/84-17-46 , Complete Security Key Card
System.

This item was identified in 1984 as an inspector followup item
because the Security Key Card System (for use in vital areas) had not
been installed.

The inspector revisited this item and determined that the completion
and implementation of a Security Key Card System will be verified
prior to fuel loading as part of the NRC's routine inspection
program. Therefore, this item is being administratively closed.

b. (Closed) IFI 390/86-17-18, Design Adequacy of Mechanical Hanger Welds
in Drawing 47AO50-1N2, Rev. 4.

This item was identified in the report as follows:

Drawing 47A050-1N2, Rev. 4, Note 99, [states that] "Where a weld
size and symbol is specified for a particular joint, the weld
will be typical for all other same and similar joints on the
hanger unless otherwise noted."

Drawing 47AO50-1N2, Rev. 4i Note 130, [states that] "When
improper welds are specified for connection plates on
back-to-back angles or channels, the following detail may be
substituted and weld size "W" is the same size as specified on
the hanger drawing." The detail shows a fillet weld of size "W"
and notes, "3 sides typical".

Drawing 47AO50-1N3, Rev. 4, Note 150, [states that] "B-P part
#1047 may be welded on the ends by use of a fillet weld or on
the sides by use of a flare bevel weld, provided the minimum
weld length "LI and weld leg size "W" specified by the drawing
are met." Section A-A shows a U-shaped component fillet welded
across its ends to a plate.

The inspector believed that an engineering analysis was needed
to show that a moment load would not cause the component to
twist and fail by peeling. This matter was identified as an
inspector followup item pending review of the licensee's
engineering analysis.

The licensee provided the following response relative to this matter:

Each part welded to another member is specified by an applicable
drawing and, in the concern discussed above, the allowable
weld configurations are shown on "typical" drawings such as
47AO50-1N2, R 4 "Mechanical Hanger Drawing General Notes". If a
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moment load is designed into the support, a "typical" drawing
would not be used. The moment loads would be calculated into
the sizing of the attachment weld and would be detailed on a
specific drawing. These specific calculations and design
considerations will prevent a member from failing by twisting
due to inadequate weld size.

The inspector reviewed the licensee's response to this item and found
it acceptable. Therefore, this item is closed.

c. (Closed) IFI 390/85-13-05, 391/85-13-05, Review of In-Place Training
Against FSAR.

This item identified the following concern:

A review of in-place training programs was conducted against the
FSAR Amendment 53 in order to determine conformance with the
FSAR. Specific concerns were provided to the licensee in a
telecon between J. Englehardt, TVA Watts Bar Compliance Group
and D. Loveless, NRC Region II on February 12, 1985. Action
should be taken to ensure that the FSAR correctly identifies
required training and that the in-place training program
conforms to that which is properly identified in the FSAR.

The licensee has taken the following corrective action on this iteit-

FSAR Amendment 61 was issued to correctly identify the required
training for personnel and to conform with in-place training
programs. The in-place training program for operators is
documented by Operations Section Letter (OSLT)-1, "Watts Bar
Nuclear Plant Operator Training Program." This document's
urpose is to compile all training requirements for operators.
he Nuclear Operator Training Program (NOTP) training require-

ments and responsibilities will be implemented as outlined in
Area Plan 0202.05 and the Training Plan for Nuclear Operators.

The inspector reviewed the licensee's action on this item. This item
is closed based on the following:

- Amendment 61 to the FSAR will be reviewed by NRC against the
Standard Review Plan and dispositioned in a Safety Evaluation
Report prior to fuel load.

- The on-site training programs, including implementation, will be
inspected by NRC as a routine part of the pre-operational test
program reviews planned prior to fuel load.
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d. (Closed) URI 50-390, 391/86-09-02, Radiographic Density

This item was unresolved because the inspector noted that radiographs
of two welds had a film density of 4.2 to 4.4 in a significant
portion of the area of interest. The procedure used to evaluate the
indicated radiographs does not specify a maximum density for
radiographs, which is consistent with ASME Code Section V 71S73,
Article 3, Paragraph T-320 (b). ASME Code Section V 71S73, Article
2. Paragraph T-233, limits film density to a 3.8 maximum. At the
time of the inspection, the licensee was unable to provide
justification for not using ASME Code Section V 71S73, Article 2
density provisions.

The licensee provided the following response to this item:

"Watts Bar committed to the requirements of ASME III 71S73,
which requires nondestructive examination procedures to be in
accordance with Appendix IX, ASME III. Nondestructive testing
requirements to Section V were not mandated-until the 1974
edition of the ASME, Section III code was issued.

"The original radiographs of the welds in question,
2-063B-0197-O1G and 2-063B-0196-O1E, were reviewed and inter-
preted by the licensee to the requirements of ASME III 71S73
with the-Authorized Nuclear Inspector. Verification of this--
original interpretation was conducted by the licensee on May 27,
1987, by the re-radiography of these two welds, followed by an
evaluation by a Level II inspector and concurrence by a Level
III inspector. These retests and evaluations confirm the
original evaluation, that both welds meet ASME III 71S73
acceptance •requirements.

TVA has determined that, based on confirmation of the original
radiographs by re-radiography at an acceptable lighter density,
verification by a Level III film interpreter and that ASME III
71S73 does not stipulate an upper film density requirement as
reflected in procedure WBN P-QCP 413-RTM, these welds and the
implementing procedures are acceptable."

The inspector reviewed Appendix IX of the licensee's code of record,
which is ASME Code Section III, 1971 Edition with Summer 73 Addenda,
and the on-site implementing procedure "WBNP-QCP-4.13-RTM, Radio-
graphic Examination" for determining the specified requirements
for maximum radiographic film density. These documents do not
specify a maximum film density. However, both documents specify that
the equipment used to view films for radiographic interpretation
shall provide a high intensity light source sufficient for the
specified density range such that the proper penetrameter and hole
for the specified quality level shall be readily visible for the
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specified density range. The inspector verified the licensee used
high intensity light sources as specified above when interpreting
radiographic film. This item is closed.

e. (Closed) IFI 50-390/86-26-01, Weld Item 1-0043.

This item was identified because an NRC team inspection of certain
sampled welds found that, while the basis for weld acceptance of weld
A-0043 was that the LP examination results showed the indications
to be within the acceptable code limits, the indications were found
to be irrelevant because of weld reinforcement geometry (overlap
condition). The inspector stated that the overlap condition could
result in masked defects and, additional surface conditioning should
have been performed. Subsequently, a new LP examination was
performed during this inspection and the results witnessed by the
inspector. The new LP examination results fell outside the original
disposition details and required review by engineering for
acceptance.

The licensee has responded to the inspectors concern and has taken
the following corrective action:

WEP Deviation Disposition Report number A-0043 has been revised
to document that the identified condition was overlap - not lack
of fusion as originally identified.

Examination package A-0043 has been revised to document that the
nonrelevant conditions (indications greater that 1/16 inch shall
be considered relevant) on weld 5B were caused by weld overlap.
These two locations on weld 5 are identified on the Liquid
Penetrant Examination.Checklist and the actual sizes of 1/32 and
1/16 inches are documented. As specified in the ASME Code
Section III, and procedure WEP 3.2.4, Appendix A, "Liquid
Penetrant", only indications with major dimensions greater than
1/16 inch shall be considered relevant. Both indications
detected and recorded are 1/16 inch or smaller and, therefore,
are considered nonrelevant and are acceptable.

The inspector reviewed the licensee's position and corrective actions
on this item and found then acceptable, therefore, this item is
closed.

f. (Closed) URI 391/86-14-06, Use of ASME Section XI to Evaluate Weld
Defects.

A review by the inspector of NCR 6562 resulted in the following
unresolved issues relative to Unit 2 construction:

(1) Nuclear Construction Issues Group (NCIG) document NCIG-02 is a
sampling plan for visual reins pection of welds covered under
American Welding Society (AWS) Standard, AWS D.1.1. It
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presently is not approved for use in ASME applications. Based
on the above-referenced NCR and a June 20, 1986 letter to the
NRC on this subject, NCIG-02, Revision 0, was applied on Unit 2
for the selection and disposition of ASME pipe welds. Use of
NCIG on AWS or ASME welding requires specific approval from the
NRC. To date, this approval has not occurred for Unit 2.

(2) ASME Section XI is referenced on the NCR as the applicable code
for evaluation indications found by a sample selection. As
allowed by both Section III and Section XI, the applicability of
Section XI only takes effect after all construction has been
completed. At this time only a small number of systems have
been completed on Unit 2. Therefore, Section III is the
applicable Code for evaluation and disposition of rejectable
indications.

The licensee has completed the evaluation of the above items and has
determined that the reference to ASME Code Section XI in the proposed
disposition of NCR 6567 was an error' This NCR was revised to
require that ASME Code Section III acceptance criteria were to be
used in the evaluation of the twelve identified welds that did not
meet TVA criteria. The licensee utilized NCIG-02 for its statistical
sampling methodology and for guidance in sample size increases, in
the event that nonconformances were discovered. The actual
acceptance criteria were not those outlined in NCIG-01, as referenced
in NCIG-02, but rather TVA Process Specifications and ASME Code
Section III.

The inspector reviewed the licensee's corrective action for the above
concerns and determined that the issue is resolved. This item is
closed.

g. (Open) CDR 50-390/85-36, 50-391/85-35, Support of Conductors Inside
Vertical Conduit Runs.

In a final report, dated October 3, 1985, the licensee identified the
following deficiency:

- TVA's General Construction Specification No. G-38, "Installing
Insulated Cables Rated Up to 15,000 Volts", the National
Electrical Code Section 300-19 and TVA's Electrical Design
Guide DG-E13.1.1, "Conduit - Cable Pull-Point Locations and
Support Locations", specify requirements for the support of
conductors inside vertical conduit runs. During a survey
performed on the support of conductors inside vertical conduit
runs, it was discovered that the above requirements were not
met. The apparent causes for the failure to comply were (1)
failure to include vertical cable support criteria in G-38 for
approximately four years after the revision to the design guide
and (2) failure to adhere to the criteria during installation
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for a period of time after G-38 was revised. The safety
implication is that unsupported vertical cable runs could
potentially. damage cable insulation or cable terminations
resulting in the loss of safety-related circuits. If
uncorrected, this could adversely affect safe plant operation.

The following corrective actions were established by the licensee:

All previously installed vertical conduit runs (exposed and
embedded) containing class 1E designated cables will be
identified and evaluated in accordance with the following
criteria:

(a) For the case of a vertical conduit run with no standard 900
bends, TVA shall adhere to the requirements as specified in
the National Electrical Code, Section 300-19, exception No.
1, and General Construction Specification G-38. Electrical
Design Guide DG-E13.1.1 shall be used as a reference for
acceptable methods of vertical cable support.

(b) For a vertical conduit run having a standard 909 bend at
the top, TVA shall calculate the expected cable sidewall
pressure at the bend in accordance with TVA General
Construction Specification G-38. If the maximum allowable
sidewall pressure is not exceeded (using cable manufac- -
turer's recommended sidewall pressure data or 300 lb/ft for
power and control circuits, 100 lb/ft for instrumentation
circuits), the length of cable in a vertical conduit run
requirlng no vertical support as specified in National
Electrical Code, Section 300-19, exception No. 1 may be
increased as follows-based on the largest conductor in the
conduit:

2 times the length for cable sizes 2/0 AWG and smaller

1.5 times the length for cable sizes 410 AWG and
larger

(c) For a vertical run having a conduit body (elbow, tee, etc.)
at the top, the cover of the conduit body shall be removed
and the cable inspected for slack. If cable slack is
present, use of the conduit body will be acceptable only if
the minimum training radius of the cable (as defined in TVA
General Construction Specification G-38) has not been
exceeded. If cable slack is present, but the minimum
training radius has been exceeded, modification shall be
made to eliminate the minimum training radius violation.
If no cable slack is present and the minimum training
radius has been exceeded, the conduit and/or cable
installation shall be reworked to a configuration which
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ensures that the minimum bend radius is not exceeded.
In all installations of vertical conduit runs containing
conduit bodies at the top, requirements in the National
Electrical Code, Section 300-19, exception No. 1, shall be
followed.

The inspector reviewed the licenseels corrective actions discussed above
and questioned the adequacy of position 2 in that the loads given are
those used during the cable pulling operation and are not the allowable
continuous pressure being applied to the cable and insulation over the
life of the plant. The above-discussed sidewall pressures of 300 lb/ft
for power and control circuits and 100 lb/ft for instrumentation circuits
are allowables during -the cable pulling operation - which produces a
short-duration sidewall pressure. To prevent cold flow of the insulation,
which could result in a reduction of the insulation thickness and increase
the potential for the cable shorting to ground, the licensee needs to
address the allowable continuous sidewall pressures based on a 40-50 year
life. The licensee agreed to relook at the allowables and revise the
report if they could not technically support the loads given. This item
will remain open pending the completion of this review.

10. Exit Interview

The inspection scope and findings were summarized on August 15, 1988, with
those persons indicated in paragraph one. The inspectors described the-
areas inspected and discussed in detail the inspection results listed
below. The licensee did not identify as proprietary any of the material
provided to or reviewed by the inspectors during this inspection.
Dissenting comments were not received from the licensee.

Item Number Status Description and Reference

390/88-04-01 Open URI - Code Compliance of
Hydrostaticly Examined Welds,
Paragraph 4.

390, 391/88-04-02 Open URI - Hanger Analysis And
Update Program Deficiencies,
Paragraph 5.

390, 391/88-04-03 Open IFI - D2.3-4 Sample
Connection Support,
Paragraph 6.

390, 391/86-09-02 Closed URI - Radiographic Density,
Paragraph 9d.

391/86-14-06 Closed URI - Use of ASME Code
Section XI to Evaluate
Defects, Paragraph 9f.
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Item Number Status Description and Reference
(cont'd)

390/85-36 Open CDR - Support of Conductors
391/85-35 Inside Vertical Conduit

Runs, Paragraph 9g.

390/84-22-46 Closed IFI - Complete Security Key
391/84-17-46 Card System, Paragraph 9a.

390/86-17-18 Closed IFI - Design Adequacy of
Mechanical Hanger Welds In
Drawing 47050-IN2, Rev. 4,
Paragraph 9b.

390, 391/85-13-05 Closed IFI - Review of In-Place
Training Against FSAR,
Paragraph 9c.

390/86-26-01 Closed IFI - Weld Item 1-0043,
Paragraph 9e.

11. List of Abbreviations Unit 1 and 2

ABCSM Adhesive Back Cable Support Mount
ANI Authorized Nuclear Inspector (ASME Code Inspector)
ASME American Society of Mechanical Engineers
AWG American Wire Gage
AWS American Welding Society
BFN Browns Ferry Nuclear Plant
BLN Bellefonte Nuclear Plant
CAP Corrective Action Program
CAQR Condition Adverse to quality Report
CEP Construction Engineering Procedure
CV Construction Verification
EV Engineering Verification
FSAR Final Safety Analysis Report
HAAUP Hanger Analysis And Update Program
HVAC Heating, Ventilation and Air Conditioning
IFI Inspector Followup Item
LP Liquid Penetrant
NCIG Nuclear Construction Issues Group
NCR Nonconformance Report
NOTP Nuclear Operator Training Program
NPT Symbol Designation for ASME Items Fabricated IN Shop
NRC Nuclear Regulatory Commission
OSLT Operation Section Letter
PIR Problem Identification Report
QA Quality Assurance
QC Quality Control
QCP Quality Control Procedure
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QCT Quality Control Test Procedure
RV Records Verification
S&L Sargent & Lundy
SCR Significant Condition Report
SQN Sequoyah Nuclear Plant
TVA Tennessee Valley Authority
URI Unresolved Item
VSR Vertical Slice Review
WBN Watts Bar Nuclear Plant
WBPP Watts Bar Program Plan
WBPT Watts Bar Program Team
WEP Weld Evaluation Program


