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MEMORANDUM FOR: James E. Richardson,'Director
Division of Engineering Technology

THRU: Goutam Bagchi, Chief
Structural and Geosciences Branch
Division of Engineering Technology

FROM: Thomas M. Cheng
Structural and Geosciences Branch
Division of Engineering Technology

SUBJECT: ESGB REVIEW STATUS OF WATTS BAR NUCLEAR PLANT LICENSING
ACTIVITIES

The purpose of this memorandum is to keep you informed of the status of the ESGB
review of Watts Bar Nuclear Plant licensing activities. The status is
summarized below:

1. Seismic Analysis Corrective Action Program Plan and its implementation
(the basis for FSAR Amendment 64) -Complete

a. NRC Inspection Report Nos. 50-390/89-21 and 50-391/89-21, dated
May 10, 1990

b. Memorandum from Peter Tam to NRC Documentation Control Desk, "Special
Calculation Audit Relating to the Seismic Analysis Corrective Action
Program Plan and Implernentdtion," dated October 19, 1990

2. FSAR Sections 3.7.1 and 3.7.2 Amendment 64 - Complete

a. Memorandum fromi G. Bagchi to F. Hebdon, "Review of Watts Bar FSAR
Amendments 54-64," dated January 2, 1991

b. SSER No. 6 for Watts Bar Nuclear Plant, dated April, 1991

3. FSAR Section 3.8 Amendment 64 - Complete with open items

a. Memorandum from G. Bagchi to F. Hebdon dated january 2, 1991

b. SSER No. 6 for Watts Bar N uclear Plant, dated April, 1991

ý4. WBN Civil/Seismic Calculation Program - Ongoing

a.. An on-site audit conducted on April 15-1 9, 1991 and audit report to be
issued by May, 1991. Progress in this area by the licensee has been
slow. The staff will need to perform an additional audit with the
assistance of consultants, and additional funds will be needed for
technical assistance.



1James E. Richardson

5. FSAR Sections 2.5.1 through 2.5.6, Amendment 63 -Ongoing

ad. Work request received on April 17, 1991

if you have any que-stion, picdse let me know.

is)
Thomas M. Cheng
Structural and Geosciences Branch
Division~ of Engineering Technology

CL: B. D.' Liaw
P. Tam
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Docket No. 50- 390/1

MEMORANDUM FOR:

FROM:

SUBJECT:

Peter Tam, Project Manager
Project Directorate 11-4
Division of Reactor Projects I/II

James A. Norberg, Chief
Mechanical Engineering Branch
Division of Engineering Technology

REQUEST FOR ADDITIONAL INFORMATION-WATTS BAR, UNITS
1 AND 2 - (TAC NO. 71917)

Please forward the enclosed Request for Additional Information to the

applicant regarding the plant main steam safety valves.

previously identified in SSER No. 6 as Issue No. 19(i).

James A. Norberg, Chief
Mechanical Engineering Branch
Division of Engineering Technology

This open issue was

Enclosure:
As stated

cc: F.
L.
J.

Hebdon
Rag ha van
Fai r
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Enclosure

REQUEST FOR ADDITIONAL INFORMATION

Amendment 64 of the FSAR, Section 3.9.3.3 provides the revised main steam

safety valve (MSSV) setpressures, accumulation pressures, and blowdown
pressures.

a)' The FSAR states the MSSV header is designed to accommiodate the dynamic and

static loads of all valves blowing down simultaneously. Have these
discharge loads been revised for the new setpressures, and have they been

evaluated in combination with other appropriate loads, such as seismic
loads, in accordance with Table I of SRP 3.9.3? Have the valves and-

other piping components, in addition to the header, been evaluated?

b) The FSAR states the MSSV blowdown is limited to 4%. Recent industry full

flow tests of MSSVs have shown that without conducting full flow, full

pressure tests on the individual MSSVs, it is difficult to set the MSSV

adjusting rings to assure both full rated discharge and acceptable
blowdown. Have the plant MSSV ring adjustments been determined based on

full flow, full pressure tests on the MSSVs?
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MEMORANDUM FOR: Frederick Hebdon, Project Director
Projects Directorate 11-4
Division of Reactor Projects I & II

FROM: Scott Newberry, Chief
Instrumentation & Control Systems Branch
Division of Systems Technology

SUBJECT: SAFETY EVALUATION - CORRECTIVE ACTION PROGRAM
PLAN FOR CABLE ISSUES FOR WATTS BAR NUCLEAR PLANT, UNIT 1
(TAC NO. 71917)

Plant Name: Watts Bar Nuclear Plant, Unit 1
Utility: Tennessee Valley Authority
Docket No: 50-390
Licensing Status: OL
Project Manager: P. Tam
Review Status: Continuing

The staff has reviewed the Corrective Action Program (CAP) Plan for Cable
Issues which was submitted by TVA with their letters dated June 27, and
December 12, 1989, June 15, October 11 and November 5, 1990. Based on our
review we have concluded that the CAP plan to resolve various cable issues
provides acceptable guidelines for identification, resolution implementation,
and inspection of the problems identified with cable installation at Watts
Bar.
Enclosure 1 provides the staff evaluation of the subject CAP plan.

Original signed by

Scott Newberry, Chief
Instrumentation & Control Systems Branch
Division of Systems Technology

cc: A. Thadani
P. Tam

CONTACT: H. Garg, (SICB:DST)
49 -20929
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ENCLOSURE 1

SAFETY EVAL UATION BY THE
OFFICE OF NUCLEAR REACTOR REULATION

CORRECTIVE ACTION PROGRAM PLAN FOR CABLE ISSUES
TENNESSEE VALLEY AUTHORITY

WATTS BAR NUCLEAR PLANT, UNIT 1
DOCKET NO. 50-390

1.0 INTRODUCTION

The employee concerns program for the Watts Bar Nuclear Plant (WBN) identified
areas where inadequate practices of cable installation may have caused damage
to installed cables. TVA conducted a review of the cable installation
practices at the Sequoyah Nuclear Plant (SQN) and the Brown Ferry Nuclear Plant
(BFN). Based on this review, TVA agreed that cable installation practices may
have caused damage to cables and presented their evaluation program to ensure
the cable integrity at these plants. The staff reviewed the TVA program and
agreed with the resolution to the cable installation issues for SQN and BFN.
The staff's evaluation for SQN and BFN is documented in NUREG 1232 Vol 2 dated
May 1988 and NUREG 1232, Volume 3 Supplement 2, dated January 1991
respectively. TVA, by letter dated June 27, 1989, issued a Corrective Action
Program (CAP) plan for cable issues, Revision 1, for WBN, which was based on
conclusions reached at SQN and BFN in resolving similar issues. The staff
reviewed the CAP and found it unacceptable. The staff review is documented in
NUREG 1232, Volume 4 dated January, 1990. The principle reason for not
accepting the CAP was the fact that pulling damage was found on cables, at WBN,
which were removed from a conduit for inspection to resolve an employee concern
that heat from a welding arc near the subject conduit may have caused damage to
cables. TVA sent these cables to University of Connecticut (U-CONNI) to
determine the root cause of the damage. The staff subsequently met with TVA on
November 17, 1989, February 15 and 16, May 22, August 1 thru 3, September 20
and 21, and October 10 and 11, 1990 to discuss a revised program for resolving
various cable installation issues. Based on those discussions TVA, by letters
dated December 12, 1989, June 15, October 11, and November 5, 1990, submitted a
revised program. The revised program is detailed in the following evaluation
section.

2.0 EVALUATION

2.1 TVA has identified the following technical areas related to cable issues in
the Corrective Action Program (CAP):

(a) Cable pullbys,
(b) Cable jamming,
(c) Cable support in vertical trays and conduits,
(d) Cable proximity to hot pipes,
(e) Silicone rubber insulated cables,
(f Cable bend radius,
(g) Cable splices,
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(h Cable sidewall bearing pressure,

ý i) Cable pulling through condulet and flexible conduit, and the
j) Computerized Cable Routing System (CCRS) data base and software

verification and validation.

2.1.1 Cable Pullby

In June of 1989, TVA, to resolve an employee concern, removed the cables
from a conduit run in the reactor protection system of Unit 2 to inspect for
damage. This conduit was selected in response to an employee concern that a
welding arc that struck the conduit during construction may have damaged cables
in the conduit. When the cables were removed, significant damage was found in
the insulation of some cables. However, this damage was not attributed to heat
generated by the alleged welding arc. The damage was principally attributed to
the pulling stresses exerted during the initial installation of the cables.

At Watts Bar in order to fill a conduit, pull cords were used to pull
additional cables through the conduit over the top of existing one's in the
conduit (pull-bys). Potentially this practice can cause damage to the existing
cables from the sawing action generated by the pull cords and by the cables
themselves as they are pulled over the existing cables. Usually damage can be
avoided by using adequate amounts of lubricants, by controlling pulling
tension, by choosing appropriate pull cords, by controlling the distance
between pull points, and by minimizing the number and angle of bends allowed in
the conduit run. Presently, the industry standards provide no specific
guidance for performing multiple pulls of cables in conduits. The concerns
raised by TVA employees and the NRC staff have heightened industry interest in
this subject.

To assess the adequacy of cable installation at its nuclear facilities, TVA
instituted programs for corrective action. At Watts Bar, overlays of the
damaged cables on plant isometric diagrams of conduit runs have indicated that
cables appear to have been damaged at locations of the conduit runs where pull
tensions and side wall bearing pressures (SWBPs) have exceeded certain safe
threshold values (high risk). The TVA program for corrective action calls for
replacement of cables that have exceeded the threshold values of SWBP. SWBP
values are calculated as a function of the physical parameters of the cables
and the conduit configuration. TVA's cable installation procedures (G-38)
included conservative values of SWBP that the cable installation crews may not
have followed at the time of major construction at Watts Bar. At a meeting on
November 17, 1989, between the staff and TVA, TVA proposed a program for
resolving the cable pullby issues and by letter dated December 12, 1989,
submitted the program for staff review. The submittal included the U-CONN
report on the damaged cables which were discovered while cables were being
removed to resolve the employee concern regarding possible damage due to the
welding arc. V-CONN determined the root cause of damage to have been caused by
cable pullbys. TVA determined that cables that have not exceeded the safe
threshold values (low risk) would not have experienced damage and are
acceptable without any further action. The staff did not accept this
determination, because we were concerned that the threshold value for damage may
not have been conservatively defined. Therefore, during the meeting of
February 15 and 16, the staff suggested that TVA either hi-pot test a sample (in



the low risk population) of 20 worst case conduits from the v1/v2 voltage level
and 20 worst case conduits from v31v4 voltage level or remove the cables for
visual inspection to assure that cables are not damaged by cable pullbys. TVA
during the meeting of May 22, 1990 agreed to hi-pot test the 20 worse case
conduits of each group, and documented its intent in a submittal dated June 15,
1990.

TVA's program stipulated that cable damaged from pullby that failed the hi-pot
testing of the worst-case sample would require replacement of all cables in
that conduit and the sample would increase to twenty more worse-case below the
original sample. TVA's program further stipulated, however, that cables in
conduits that passed the test, in the sample, at higher ranking from those
identified to have the damage would be accepted as undamaged cables. The staff
disagreed with this stipulation and asked TVA to replace or pullback for
inspection all cables ranked above the damaged cables that passed the test.
The staff was concerned that since the test can only determine gross damage
to cables, cables that passed the test at higher ranking may have unacceptable
damage. This has become a mute point however, since TVA has completed testing
of all worst case conduits and has identified no cable failure from pullbys.
However, recently the staff became aware of the problem that TVA has not
included spare and abandoned cables in the test program. Since the pullby
concern affects all cables in the conduit, the staff requested TVA to test all
those cables unless it was determined that they were abandoned because of known
damagie to those cables. Hence this issue will remain open until all testing
has beens completed.

TVA in its submittal of June 15, 1990, further proposed to include some high
risk category conduits in the low risk population. The staff disagreed with
the TVA's proposal because as indicated previously, hi-pot testing at voltage
levels agreed upon can only detect gross damage to cables. During the meeting
of August 1 thru 3, TVA presented their argument to remove five conduits from
the high risk population and include in the test sample. TVA's argument was
based on the fact that the calculated value of SWBP for these conduits was not
very far from the low risk and also assumptions used in the calculation are
very conservative. The staff disagreed with TVA for one conduit and TVA agreed
to retain that conduit in the high risk population.

The staff also expressed the concern that TVA was not using the recommendation
of the IEEE - 400 for hi-pot testing which requires the use of negative
polarity dc. TVA agreed to use the negative polarity dc on future hi-pot
testing and the staff did not require the repeat of the test on one conduit
which was conducted with positive polarity dc. Based on the above the staff
finds TVA's program to resolve the cable pullby issue acceptable, except for.
the issue related to spare and abandoned cables.

2.1.2 Cable Jamming

Cable jamming can occur when the ratio of the inside diameter of a conduit to
the diameter of one cable in a three cable pull has a value close to 3.0,
causing the cables to jam or wedge in the conduit as the cables are pulled
around a bend. Jamming is most likely to occur when cables are pulled around a
bend rather than when being pulled in a straight run. The ratio of the



diameter of the conduit to the diameter of the cable is called the jam ratio.
The critical jam ratio (2.84D/d-.3.1) must be avoided in order to remove the
concern for jamming. TVA did not take jam ratio into, account during the sizing
of the conduit and thus could not assure that cable damage has not occurred
because of jamming. TVA originally bounded this issue by the results of the
SQN investigation. However, when cable damage was identified at WBN, a
separate investigation was planned to address this issue at WBN. The present
TVA approach for resolving the cable jamming issue is to identify cables with
jam ratio violation and visually inspect those cables that are being removed
for other related concerns and that also violate the jam ratio. Based on the
visual inspections (assuming no damage from jamming is identified) cables in
other conduits ranked lower, according to SWBP calculations, will be bounded by
the inspected cables. TVA will analyze, inspect, rework or test to confirm
that no damage has occurred on higher ranked cables. The staff considers TVA's
approach acceptable. However, acceptability of the installation will be
determined by the sample size inspected. The sample inspected must be
sufficiently large to allow a statistical inference to be made about the
integrity of the overall installation. If damage is found then TVA will
perform a root cause analysis and inform the staff about the finding. The
staff at that point may perform a visual inspection of the damaged cables.

2.1.3 Cable Support in Vertical Conduits and Trays

TVA procedure did not properly address the issue of cable support in long
vertical runs. Vertical cables tend to creep downward and pull on the upper
horizontal cable section causing high stresses at the 900 bend and cutting off
the insulation. The 900 condulets located at or near the top of vertical run
represent a major potential for damage to cables at Watts Bar, especially in
harsh thermal and wet environments. Since the standard 900 condulets have
radii of 1/16 to 1/8 inch, tension in cables passing through the condulets
causes potential for severe damage from indentation and cutting of jacket and
insulation. TVA by letter dated June 15, 1990 submitted a plan to resolve the
issue of cable support in vertical conduits and trays. In this letter TVA
committed to comply with the requirements of NEC Article 300-19 (1987),
"supporting conductors and vertical raceways." However, the staff expressed a
concern with the analysis used by TVA to determine the allowable length of
vertical drop in conduit before cable restraint is provided. The staff's
concern relates to the credit taken by TVA for power cables for the frictional
resistance provided by the horizontal run immediately proceeding the vertical
drop. TVA during the meeting of August 1 thru 3, and in a letter dated October
11, 1990 agreed not to take credit for frictional resistance of horizontal run
and to provide additional restraints upstream of first access point for
conduits that exceed the NEC-300-19 values.

2.1.4 Cable Proximity to Hot Pipes

Cables are designed for 40 year life assuming certain ambient temperatures.
However, when hot pipes run close to cables the higher ambient temperature will
degrade the cable insulation and shorten the life of the cables. Information
Notice 86-49 highlighted the potential for cable damage resulting from close
proximity to hot pipes. TVA in a letter dated June 15, 1990, submitted a plan
to address this issue. During the meeting of August I thru 3, 1990, the staff
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questioned TVA's decision to exclude; (a) the effects of insulated pipes
operating below 250*F, (b) 2" and smaller diameter pipes and (c) the
uninsulated pipes operating up to 135*F. TVA in its letters of October 11, and
November 5, 1990 has stated that it will document the basis of acceptability of
cables based on walkdown evaluations, calculations and modifications. This
analysis will take into account the lower operating temperature based on
Sequoyah data instead of the design ambient conditions in various plant
areas. The staff feels that this approach will be acceptable if sufficient data exist
to justify the methodology. The data should consist of sufficient number of
temperature measurements taken at different times so that they could be used to
obtain an average temperature profile. Also the applicability of the data to
WBN should also be justified. The staff will audit the data during a future
inspection. The staff, at a later date when the plant is operational, may check
the values used by TVA in this analysis.

The staff also expressed a concern regarding the relationship between the hot
pipes analysis and cable ampacity analysis. Cable ampacity analysis determines
the load carrying capability (amperes) of the cable based on cable size and
various derating factors e.g. flanmastic, tray cover, fill, etc. Also since a
hot pipe analysis could affect the cable design rating and assigned load, it is
important that the two analyses are compared to determine their effect on cable
rating. During the above meeting TVA assured the staff that the hot pipe
analysis takes into account the derating of cables based on the cable ampacity
analysis.

2.1.5 Silicon Rubber Insulated Cable

The initial test program proposed by TVA for SQN, dated April 30, 1987,
included hi-pot testing of Silicone rubber insulated cables manufactured by the
American Insulated Wire (AIW), Rockbestos and Anaconda. Subsequent testing of
cable samples revealed significant number of failures in the AIW cables. TVA
decided to replace all AIW cables. For the Rockbestos and Anoconda cables that
remained in the plant, the staff agreed with TVA to an Equipment Qualification
(EQ) testing to demonstrate 40 year qualified life. Sample cables manufactured
by Anaconda and Rockbestos at Wyle Laboratories were removed from WBN and
tested to SQN environmental conditions. The staff reviewed the test results
and found these cables acceptable for SQN (letter dated ~July 21, 1989). TVA
performed radiation dose calculation and demonstrated that the environmental
conditions at WBN are enveloped by the environmental conditions at SQN.
Therefore, the staff has concluded that based on the results of the tests
conducted for SQN TVA has adequately resolved the silicone rubber insulated
cable issue for WBN.

2.1.6 Cable Bend Radius

Based on various employee concerns and non-conformance reports, TVA determined
that the minimum cable bend radius recommended by Insulated Cable Engineers
Association (ICEA) have been violated at WBN. Excessive bending has the
potential of damaging cables and impact their performance. Damage can be
caused by; (a) elongation stress to the insulation system which may reduce the
qualified life of the cable, (b) interfacial disruptions of medium voltage
cable's stress control layers of insulation and insulation shield, which may
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likelihood of corona degradations, and (c) conductor creeping which will put
radial stress on the insulation system. Items (a) and (c) apply to low voltage
cables while all three items apply to medium voltage cables.

TVA by letter dated June 15, 1990, submitted a program plan to resolve the
issue of cable bend radius. Medium voltage cables have been tested to
establish the lower bound for bend radius. The lower bound is defined as the
lowest value of cable bend radius that will be acceptable for rebending to
higher value. All medium voltage and low voltage cables in harsh environment
that do not meet the lower bound will be replaced and all Class 1E medium
voltage cables in non harsh environment that do not meet the lower bound will
also be replaced. All cables, which meet the lower bound bend radius and are
inside containment and main steam valve vault and are required to be environmentally
qualified will be retrained to the ICEA requirement. In other areas cables
will be retrained or used "as is" with less qualified life and will be accepted
based on margin analysis and on a long term program. The staff questioned TVA's
intent to; (a) exclude multiconductor low voltage cables from testing to
establish lower bound of cable bend radius, (b) account for aging effects and
(c) not seek input from cable manufacturers regarding the acceptability of the
test program used to establish lower bounds. TVA in its letter of October 11,
1990 has agreed to include these items in the program. For aging effects, TVA
agreed to perform corona and load cycle tests on medium voltage cables.
Therefore, the staff finds the TVA program for cable bend radius acceptable.

2.1.7 Cable Splices

A cable splice is used to join two or more field cables together or to join a
field cable to equipment pigtails. At WBN Raychem heat shrink tubing, Raychemi
kits and a limited number of Scotch 3M tapes are used for cable splices.
However, based on the NRC Information Notice 86-53 and SQN experience the
installed cable splices may not conform with the qualified configuration and
materials tested by the vendors. By letter dated June 15, 1990, TVA submitted
their program plan to resolve the issue of cable splices. In accordance with
this program TVA will replace all cable splices required for 10 CFR 50.49
circuits located in harsh environment that are not vendor supplied. Vendor
supplied equipment with splices have been qualified by the vendor to the
requirements of 10 CFR 50.49. TVA will replace all intermediate splices, in
mild environment, that are susceptible to moisture intrusion from flood, pipe
break or sprinkler system activation. Other ongoing activities, such as,,cable
replacement due to pullby concerns, ampacity or, bend radius violations etc.,
will serve to determine whether TVA's records accurately identify all cable
splices at the site. If the cable replacement activities identify a significant
number (based on 95/95 confidence level) of undocumented splices, TVA will re-
evaluate its program to assure that all cable splices are adequate. Based on
the above the staff agrees with the TVA program to resolve the cable splice
issue.

2.1.8 Sidewall Bearing Pressure

Sidewall bearing pressure (SWBP) is the radial force exerted on the cable
insulation at a bend while the cable is being pulled in a raceway or around a
sheave. At WBN, SWBP was not properly addressed in the design and installation
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process and may have exceeded the allowable values. By letter dated June 15,
1990, TVA submitted their program plan to resolve the issue. TVA has performed
testing to confirm that higher SWBP values would not affect the integrity of
cables. The staff has previously reviewed the test report and requested
additional information on the test program. TVA in its letter of October 11,
1990 committed to provide a response to the staffs request. TVA walked down 81
worst case conduits and calculated the SWBP for these conduits. Only one
conduit exceeded the new design limits established by the test results and TVA
committed to replace the cables in that conduit. The staff asked TVA to
walkdown an additional 40 conduits from the harsh environment to confirm that
no other violations of SWBP are present. By letter dated November 5, 1990, TVA
documented that the additional 40 conduits have been walked down and no
violations of SWBP were observed. Therefore , the staff agrees with TVA's
resolution of the issue.

2.1.9 Pulling Cable Through 90 Degree Condulet and Flexible Conduit

Concern of potential damage to cables in 900 condulets was raised, because of
the small supporting surface the inside corners of condulets provide for
cables under tension. The sharp inside corners can in time cut into the
insulation or the conductors can creep through the insulation, reducing the
insulation level of the cable. TVA plans to evaluate the effects of the 90
degree condulets on silicone rubber insulated cables which are more susceptible
to damage, than other types of insulation. Also the selection criteria for the
worst case silicone rubber insulated cables requires that cables as a minimum
should have two 90 degree condulets within their route. The staff agrees with
TVA program to resolve this issue.

Also, concerns are raised with flexible conduits used at WBN in the middle of a
conduit run. Since the inside surface of a flexible conduit has overlapping
corrugations, the entire surface of the cable pulled through a flexible conduit
segment in a bend will be subjected to very high frictional forces that can
severely tear the cable jacket and insulation. At the meeting of August 1 thru
3, the staff requested TVA to provide a program for resolving the concern
involving pulling cable through niidroute flexible conduits. TVA plans to
evaluate cables pulled through midroute flexible conduits, which have been
tested for pullby damage and inspect cables removed because of other concerns
to confirm that no damage was caused by the midroute flexible conduits. If a
sufficient sample exists to make that determination, then this will resolve the
issue. If a sufficient sample does not exist TVA will perform additional
walkdowns to visually inspect cables at access points to confirm that no
evidence of physical damage exists from pulling through flexible conduits. The
staff agrees with TVA's program to resolve this issue.

2.1.10 Computerized Cable Routing System (CCRS)

At WBN, TVA is using the CCRS to document information regarding cable routing.
The information includes cable routing in trays and conduits, cable type, cable
weight, cable splices, circuit function, cable separation etc. Concerns
regarding the adequacy of CCRS have been expressed and documented in various
CAQRs, employee concerns and NRC inspection report for SQN. By letter dated
June 27, 1989, TVA submitted a program plan to resolve these concerns. TVA
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plans to; (a) qualify the computer software, (b) verify existing data, (c)
revise procedures for controlling data entry, revision, and utilization, (d)
expand the data base to support other activities, and (e) validate the system.
The staff agreed with the TVA approach but asked TVA to also validate the CCRS
with cables being removed or inspected because of other issues. TVA has agreed
to evaluate the cable routing of cables removed to further validate the CCRS.
Therefore, the staff finds TVA's approach to resolution acceptable.

2.2 In addition to the issues identified in the cable issues CAP, other issues
related to cables are being addressed by TVA. These issues are as listed
below:

(a) Cable Ampacity
(b) Pulling of large low voltage cables using standard condulets as pull

points
2.2.1 Cable Ampacity

The Institute of Nuclear Power Operations (INPO) findings on the Bellefonte
Nuclear plant identified the deficiencies in the TVA design standards used to
determine cable ampacity. These findings resulted in a discrepancy report which
was applicable to all TVA Nuclear plants. TVA has modified its design
standards based on various industry standards and test reports. By letter
dated June 15, 1990, TVA submitted their program to assess cable ampacity at
WBN. The TVA program is similar to that of SQN, which was previously accepted
by the staff. However, during the meeting of August 1 thru 3, the staff asked
TVA to justify the basis for a derating factor of 25% for cable tray covers of
greater than or equal to 10 feet with no derating for covers of less than 10
feet. National Electric Code requires 5% derating for tray covers of more than
six feet. By letter dated October 11 and November 5, 1990, TVA has agreed to
either; (a) perform laboratory testing to support their derating factor of 25%
for tray covers of 10 feet or, (b) determine new derating factors based on
testing and apply the new factors to those trays with covers in excess of six
feet and less than 10 feet. Cables that cannot meet their ampacity requirements
based on the derating factors identified above will be further reviewed to
determine corrective action, or (c) the derating factor of 25% would be applied
for any tray cover in excess of six feet and determine the acceptability of
cables. The staff agrees with the TVA approach to resolve the staff's concern
on cable ampacity.

2.2.2 Pulling of Large Low Voltage Cables Using Standard Condulets As
Pull Points

Cable damage was discovered during an inspection performed at BFN.' The damage
consisted of a cut to the cable jacket and insulation on one conductor in a 3
conductor 400 MCM cable and was located inside of two back to back 3 inch
standard LB condulets. The root cause of damage was determined to be the use
of standard condulet bodies as pull points for multiple large single conductor
cables. The inflexibility of these cables coupled with the high fill resulted
in excessive congestion at the fitting which caused damage to the cables.

By letter dated June 15, 1990, TVA submitted their program to resolve the
concern regarding pulling of large low voltage cables using standard condulets
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as pull points. This issue was identified during the cable walkdown at BFN.
The staff had previously reviewed the resolution of this issue at BFN and found
it acceptable (NUREG 1232, Vol 3, Supplement 2, dated January 1991). The
resolution plan at WBN is similar to the one used at BFN and hence the staff
agrees with the TVA program to resolve this issue.

3.0 CONCLUSION

Based on our review of TVA submittals we find the CAP plan for the
cable issues acceptable except for the issue of spare and abandoned cables.
The staff will perform inspections to assure adequate implementation of the
program. The staff will further supplement this safety evaluation when the
inspections are completed and all the open items identified in these inspections
are resolved.
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The staff stated that TVA should expeditiously submit its request to extend
the construction permits (CPs) for both units (Unit 1's CP expires on July 1,
1991). It will take several weeks for the staff to evaluate the request and
issue an order to extend the CPs.

The next licensing status meeting will take place sometime in mid-May.
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ENCLOSURE 1

ROUTINE MEETING ON WATTS BAR

LICENSING STATUS

APIL 10,1991
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APR 1 7 1991

MEMORANDUM FOR: Frederick J. Hebdon, Director
Project Directorate 11-4
Division of Reactor Projects I/II

FROM: James Norberg, Chief
Mechanical Engineering Branch
Division of Engineering Technology

SUBJECT: WATTS BAR BULLETIN 79-02, PIPE SUPPORT BASE PLATE
FLEXIBILITY (TAG NO. 63625)

References: 1. Letter, E. G. Adensam to H. G. Parris, June 28, 1985
2. Letter, J. A. Domer to E. G. Adensam, August 22, 1985
3. Letter, E. G. Wallace to NRC, January 31, 1991

During the licensing review of Watts Bar, the staff's SE (NUREG-0847)
identified an open issue regarding the applicant's base plate flexibility
analysis performed in response to IE Bulletin 79-02. The staff requested addi-
tional information to address this open issue in Reference 1. The applicant
provided a response to the request in Reference 2. Subsequent to this response,
the applicant initiated a corrective action program to address concerns that had
been identified with the design of-piping and piping supports at Watts Bar.
Since the implementation of this corrective action program will result in a
reanalysis of piping supports, the staff requested that the applicant provide
an update to its previous response in Reference 2. The applicant's response
in Reference 3 stated that the original design methods used to evaluate base
plate flexibility have been modified and that the original IE Bulletin 79-02
report would be revised. The applicant further stated that the report revision
will be compl~eted by July 15, 1991. EMEB will complete its review of the
base plate flexibility issue when the applicant's revised report is received.

James A. Norberg, Chief
Mechanical Engineering Branch
Division of Engineering Technology

cc: P. Tam
L. Raghavan

Distribution:
Central Files
EMEB Files
TChan
JHair
J Norberg

EMEB :AD _ EMEB:DET
JHair TCha~n 0 be
q117/191 4 (/91 1/719 1



Do6iket No. 50-390

MEMORANDUM FOR:

FROM:

SUBJECT.,.

Date and Time:-

Location:

Purpose:

Participants:*

UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D. C. 20555

*ftfe4qj44 1991

I ~ £
'c~ 

~9 ~

Frederick J. Hebdon, Director
Project:Dir'ectorate 11-4
'Division of Reactor Projects - I/I!.Office of Nuclear Reactor Regulation

1. Raghavan, Project Engineer
Project Directorate 11-4
Division of Reactor Projects -II

Office of Nuclear Reactor Regulation

FORTHCOMING MEETING WITH TVA ON SEVERAL CORRECTIVE-ACTIONPROGRAMS (TAC R00516, R00508 AND R00510)

Wednesday, April~) 1991
8.RB
+WO Conference Room P-?~
Watts Bar Nuclear Plant
.Spring City, Tennessee
Rl!szideft 1nspeetGrc' 09ffics

To discuss the status of implementation of three correctiveaction programs: HVAC and supports, electrical conduit andconduit supports, cable tray and tray supports. The as-builtrecords, change of walk-through. scope, if any, and documenta-tion of technical adequacy as a result of implementation of.the Corrective.Action 'Programs will also be discussed.,

NRC
U. Terao
J. Fair
K. Barr.
H. Livermore
G. Walton
H. Whitener
P. Tam
L.. Raghavan, et al

T. Dean
P. Pace, et al.

cc: See next page

L. RAgha~an, Project Engin
Project Directorate 11-4
Division of Reactor Projects -II

Office of Nuclear Reactor Regulation

AMeetings between NRC technical staff and applicants-or, licensees are open forinterested *members of the public, petitioners, intervenors, or other partiesto attend as observers pursuant to "Open Meeting statement of NRC Staff Policy,"43 Federal ERegister 28058, 6/28/78. Persons who intend to observe the meetingshoud Contact the Project Manager at (301) 492-1307 within 24 hours of the



Mr. .Dan A. Nauman

cc:
M.Marv~in Runyon, Chairman

Tennessee Valley Authority
ET 12A 7A.
'400'West Summit Hill Drive
Knoxville, Tennessee 37902

Mr. Edward 6. Wallace
Manager, Nuclear Licensing

and Regulatory Affairs
Tenne~s see Valley Authority
5N 157B Lookout Place
Chattanooga, Tennessee' 37402-2801

Mr. John B. Waters., Director,
Tennessee Valley Authority
ET 12A 9A
.400 West S.ummit Hill.Drive
Knoxville, Tennessee 37902

Mr. Oliver D. Kin gsley, Jr.
President, Generating Group
Tennessee Valley Authority
6N 38A Lookout Place
1101 Market Street
Chattanooga, Tennessee 37402-2801

General Counsel
Tennes 'see Valley Authority
400 West Summit Hill Drive.
ET 11B 33H
Knoxville, Tennessee 37902

Mr. Dwight Nunn
Vice President, Nuclear Projects
Tennessee Valley Authority.
6N 38A Lookout Place
1101 Market Street
.Chattanooga, Tennessee 37902

Dr. Mark 0. Medford
Vice President, Nuclear Assurance,

Licensing and Fuels
Tennessee Valley Authority
6N 38A Lookout Place
Chattanooga, Tennessee 37402-2801

Mr. W. F. Willis
Chief Operating Officer
Tennessee Valley Authority
ET 12B 168
400 West Summit Hill1 Drive
Knoxville, Tennessee 37902-

Mr. Dan A. Nauman
Senior Vice President, Nuclear Power
Tennessee Valley Authority
6N 38A Lookout Place
11 01 Market Str'eet
Chattanooga, Tennessee 37402-2801

Mr. John H. Garrity, Site Vice President
Watts Bar.Nuclear Plant
Tennessee Valley Authority
P. 0. Box 800
'Spring C'ity, Tennessee 37381
.Mr. Paul Pace, Acting -Site Licesn aae
Watts Bar Nuclear Plant
Tennessee Valley Authority
P. 0..Box 800
Spring City, Tennessee -37381

Mr. Richard F. Wilson
Vice President, New Projects
Tennessee Valley Authority
6N 38A Lookout Place
Chattanooga, Tennessee. 37402-*2801

Honorable Robert Aikman,
Rhea County Courthouse
Dayton, Tennessee. 37321

County Judge

Honorable Johnny Powell, County Judge
.Meigs County Courthouse, Route 2
Decatur, Tennessee 37322

Mr. Michael H. Mobley, Director
Division of Radiological Health
T.E.R.R.A. Building, 6th Floor
150 9th Avenue North
Nashville, Tennessee 37219-5404.

Regional Administrator,,Region II
U.S.. Nuclear Regulatory Commission
101 Marietta Street, N.W.
Atlanta, Georgia 30323

Senior Resident Inspector
Watts Bar Nuclear Plant
U. "S. Nuclear Regulatory Commission
Route 2, Box 700
Spring City, Tennessee .37381

Ten nessee Valley Authority
Rockville Office

.11921 Rockville Pike
Suite 402
Rockville,.Maryland 20852



DISTRIBUTION FOR MEETING NOTICE DATED: March 12, 1991
.Facil'ity: Watts Bar Nuclear Plant, Unit 1
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MEMORANDUM FOR:

APR 4 1991

FROM:

SUBJECT:

Frederick J. Hebdon, Director
Project Directorate 11-4
Division of Reactor Projects I/IIl
Office of Nuclear Reactor Regulation

Eugene V. Imbro, Acting Chief
Special Inspection branch
Division of Reactor Inspection

and Safeguards
Office of Nuclear Reactor Regulation

SALP INPUT FOR WATTS BAR NUCLEAR PLANT

In. accordance with NRR Office Letter No. 907, the enclosed SALP input is being

provided for the Watts Bar Nuclear Plant, based upon the results of the recently

completed SIB-led integrated design inspection (IDI) at the facility. If you

have any questions regarding this matter, please contact Jay Ball, the team

leader,.at x20975 or Don Norkin at x20954.

OPNAL5Th~$0V~

Donald Nm-kin for
Eugene V. Imbro, Acting Chief
Special Inspection Branch
Division of Reactor Inspection
and Safeguards

Office of Nuclear Reactor Regulation

Enclosure:
SALP Input

CONTACT:
Jay R. ball, NRR
492-0975

Di st rib ut ion:
BKGrimes, NRR
EVlmbro, NRR
DPNorkin, NRR
JRBall, NRR N CFL E TRC PPFMcKee, 14RR
UPotapovs
HLivermore, SRI Watts Bar
Central Files
DRIS R/F
RSIB R/F

*SEE PR IOUS CONCURRENCE
,RSIB:DRIS* .~':SBD RSIB:DRIS,

JR~llsf~\DPNor kin EVmro
04/2 /91~ 4 -~ 0 4 / /1



ENCLOSURE

SALP INPUT

FACILITY NAME: Watts Bar Nuclear Plant

SUM'MARY OF INSPECTION ACTIVITIES:

The NRC team conducted the first portior' of an integrated desigi, inspection(IDI) at the Watts Bar Nuclear Plant, Unit 1 from January 7 through 18 andFebruary 4 through 8, 1991, which covered the design of mechanical systems,instrumentation a~nd control systems, and electrical systems. Because TVA'scalculation program for the civil/structural and piping areas was not complete,these disciplines were not inspected. The inspection included the examinationof the design, design-bases, calculations, procedures, and records for aselected safety system. The inspection focused on the auxiliary feedwater(AFw) system. Emphasis was placed on reviewing the adequacy of design detailsas a means of measuring how well the design process had functioned for theselected system. In addition to reviewing the design process, the inspectionteam assessed the progress and effectiveness of TVA's Design Baseline andVerification Program (DbVP) with respect to correcting deficiencies in design
calculations.

NARRATIVE DISCUSSION OF LICENSEE PERFORMANCE -ENGINEERING/TECHNICAL SUPPORT:

The team found that TVA, through the DBVP, had made progress in establishing acomplete and comprehensive set of design basis documents. Although improve-ments had been made to the system description, inconsistencies, lack of refer-ences to documents that substantiated the design bases, and incomplete designinformation continued to exist. The design basis documents, including calcula-tions, drawings, and procurement documents, for the most part, were readilyretrievable. A completely new set of calculations supporting the electricalsystems design was being produced. In addition, the electrical systems calcu-lations reviewed were of consistently high quality.

TVA's technical adequacy reviews of mechanical systems calculations *had notbeen effective in ensuring their technical adequacy or consistency with theplant's design basis. Statements made in design basis documents were notconsistently supported by the calculations of record. Furthermore, TVA hadjustified the adequacy of existing hardware and setpoint values with calcula-tions that did not exhibit an appropriate degree of conservatism or that failedto consider all relevant factors. Because of this, some reanalyses performedas a result of errors found during this inspection could affect existinghardware or setpoint values. Calculations that were inadequate included thecalculation of the total dynamic head margins for the AFW pumps under varyingoperating conditions and the calculation of the minimum pressure and time delayfor initiation of a transfer of AFW pump suction sources.

Communications and systems integration between the mechanical systems andinstrumentation and control engineering disciplines were lacking, as shown bythe apparent inability of some instrumentation and controls to meet systemfunctional requirements. Examples were identified in which interface data fromthe mechanical systems discipline were either incorrect, incomplete, misinter-preted, or applied without a proper understanding of the effect on the control
logic.



Although TVA apparently had been successful in identifying numerous technical
and documentation errors and inconsistencies by means of the DBVP and its
technical audit program, adequate corrective actions in response to relevant
design findings had not been implemented.

AUTHOR: Jay R. Ball

DATE: 04/02'/91



APR 2, 1991

MEMORANDUM FOR:

FROM:

SUBJECT:

Frederick J. Hebdon, Project Director
Project Directorate 11-4
Division of Reactor Projects I/Il
Office of Nuclear Reactor Regulation

Eugene V. Imbro, Acting Chief
Special Inspection Branch
Division of Reactor Inspection

and Safeguards
Office of Nuclear Reactor Regulation

SALP INPUT FOR WATTS BAR CAT FOLLOWUP AT WATTS BAR

In accordance with NRR Office Letter No. 907, the enclosed SALP input is

being provided for Watts Bar Nuclear Power Plant, Unit 1 based upon the results

of the recently completed Construction Assessment Team Followup inspection led

by the Special Inspection Branch. If you have any questions regarding this

input, please contact Tom Daniels, Team Leader, at x20977.

~ ~i/y~v ~ feu~ne V. ImbrO

Eugene V. Imbro, Acting Chief
Special Inspection Branch
Division of Reactor Inspection

and Safeguards
Office of Nuclear Reactor Regulation

Enclosure:
SALP Input

CONTACT:
F. Thomas Daniels, NRR
492-0977

Distribution:
BKGrimes, N-RR
RAGramri, NRR
UPotapovs, NRR
PSTam, NRR
BAWilson, RII
Central Files
RSIB R/F

EVlmbro, NRR
FTDaniels, NRR
PFMcKee, NRR
KPBarr, RII
GAW~alton, SRI Watts Bar
DRIS R/F

*See previous concurra ce
RS BASC4:RO a.I5 AC:RSIB:DRIS

FT!ýýl:btFTDE VI mbro
03/06/91 03/06/91 04/e'219# L

NBC FILE CENTER COPYI/



ENCLOSURE

SALP INPUT

FACILITY NAME: Watts Bar Nuclear Power Plant, Unit 1

DOCKET NO.: 05000390

SUMMARY OF INSPECTION ACTIVITIES:

A Construction Assessment Team (CAT) followup inspection of open items found
during the CAT inspection was conducted during the periods December 2-7, 1990
and January 22 through February 1, 1991. The inspection scope was to determine
the status and close, where appropriate, the open items identified during the
CAT inspection. This covered the areas of electrical, instrumentation and
control, mechanical components and systems, welding and nondestructive examina-
tion, structural, procurement and traceability of material, design changes, and
corrective actions. In addition, the team attempted to determine if TVA's
construction completion schedule was accurate.

NARRATIVE DISCUSSION OF LICENSEE PERFORMANCE

Electrical and Instrumentation

In general, TVA initiated effective corrective actions to solve the technical
and programmatic deficiencies identified in the CAT report. Thirteen of
seventeen open items were closed based on completed corrective actions or
formal programs which will assure that these actions will be implemented.

A weakness noted during the inspection was the lack of implementation of
corrective actions concerning the electrical containment penetrations and the
failure by TVA to establish effective post-repair testing. There was still some
concern by the NRC team regarding the adequacy of the QC documentation for the
Control Room Design rework.

Mechanical Construction

In general, TVA initiated effective corrective actions to solve the technical
and programmatic deficiencies identified in the CAT report. All six of tile
open items were closed based on completion of-corrective actions or formal
programs which will assure that these actions will be implemented.

A weakness noted by the NRC team was the lack of effective corrective actions
concerning the Loose, Damaged, and Missing Hardware Program. The team found
deficient items in a completed system where all corrective action programs had
been completed.



Because of this concern, there still was some question by the team-as to
whether the Loose, Damaged, and Missing Hardware Program was effective.

Welding and Nondestructive Examination

TVA had initiated effective corrective actions to solve the technical and
programmati 'c deficiencies identified in the CAT report. One open item was
closed and one was left open based on the amount of work still required to
resolve the issue. TVA appears to have full control of the situation and it is
just a matter of time until the required calculations are completed.

There were not any weaknesses noted in this area.

Civil and Structural Construction

TVA had initiated-effective corrective actions to solve the technical and
programmatic deficiencies identified in the CAT report. Three open items were
closed and one was left open based on the'amount of work still required to
resolve the issue. TVA appears to have full control of the situation and it is
just a matter of time until the required actions are completed.

There were not any weaknesses noted in this area.

Material Traceability and Procurement

In general, TVA had initiated effective corrective actions to solve the techni-
cal and programmatic deficiencies identified in the CAT report. Seven open
items were closed.

.Design Change Controls

TVA had initiated effective corrective actions to solve the technical and
programmatic deficiencies identified in the CAT report. The new program
implemented appears to be effective in controlling the problems as noted in the
CAT report.

There were not any weaknesses noted in this area.

Corrective Action Systems

TVA had initiated corrective actions to solve the programmatic deficiencies
identified in the CAT report. One open item was closed and one was left open.
TVA's integration of site activities, including increased management attention
and development of additional scheduling and planning tools, appeared to be
well-directed, but the recent implementation of the improvements did not allow
the team to assess the effectiveness of the new programs.

The team was not able to make any overall determination in this area, due to
the newness of the corrective actions by TVA.



Construction Completion Schedule

This portion of the inspection was not accomplished. TVA has still not devel-
oped an adequate overall construction completion schedule for Watts Bar,
Unit 1. Therefore, this area was still considered as a weakness by the CAT
followup team.

Management/Staff

The management changes made by TVA at Watts Bar in the, last year appear to be a
positive move. TVA has taken positive action to obtain better control of the
construction activities. This involved the halting of all construction activi-.
ties until the management controls were revised and the corrective action and
administrative programs were revised to ensure more effective control of new
construction and rework activities. The managers contacted during the CAT
followup displayed cooperative attitude toward the team. Overall, TVA manage-
ment appears to be making a concentrated effort to complete the construction of
Watts Bar in a timely manner and in accordance with the applicable rules and
regulations.

The high degree of management cooperation with the NRC team was not in all
instances displayed by the staff and first-line supervisors at Watts Bar,
in some instances it was rather overtly. Additional and concentrated manage-
mient attention will be necessary to ensure that supervisors and staff follow
and adhere to the stringent requirements placed on personnel at a nuclear
facility. Based on previous experience with TVA, it appears that the qual~ity
and attitudes of supervisors and staff are improving, but further improvement
is needed.

OVERALL ASSESSMENT:

It appeared as though the new site management and revised administrative
controls were a step in the right direction for TVA Watts Bar. It is really
difficult to give an accurate assessment because of the newness of the manage-
ment, but they do appear to be more receptive and understanding as to what must
be done in order for the NRC to issue an operating licensee.

TVA is trying to get an accurate definition of their problems and correct them
rapidly and efficiently. They have improved slightly in the almost year and
one-half since the CAT inspection, but still have room for further improvement.

AUTHOR: F. Thomas Daniels

DATE: 02/20/91



A ~~\pril 1, 199150

MEMORANDUM FOR: Richard Maley, Director
Division of Resource Management

and Administration, Region 11

FROM: Morris Moser
Regional Technical Assistance Coordinator
Inspection and Licensing Program Branch, PMAS/NRR

SUBJECT: REGIONAL REQUEST FOR TECHNICAL ASSISTANCE

Enclosed is a Regional Request for HQ technical assistance number 91-02 for
an NDE Level III radiographic review of 11,000 radiograph films on ASME Class I
and 11 pipe to ensure acceptability of approximately 3,000 Class I and 11 pipe
welds at Watts Bar. This request has been approved by both the projects and
technical divisions in NRR. Accordingly, the request has been forwarded to the
TAMS Section Chief, Walter Schwink, for assignment to an-appropriate contractor.

If you have any questions concerning this or other regional requests, please
contact me at FTS 492-1295.

(original signed by)

Morris Moser
Regional Technical Assistance Coordinator
Inspection and Licensing Program Branch, PMAS/NRR

Enclosure:
As stated

cc w/enclosure:
F. Hebdon
G. Lainas
C-V. Cheng
J. Richardson
P. Tam
W. Schwink
L. Wheeler

Distribution
Central Files
ILPB Reading" File
MMoser
EButcher

OFC :IPAS:ILPB :

NAME :MMose 1,ý,-

DATE :04/f /91 ::

OFFICIAL RECORD COPY
Document Name: MEMO FOR R. MALEY
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UNITED STATES
_ NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20655

April 1, 1991

MEMORANDUM FOR: Richard Maley, Director
Division of Resource Management

and Administration, Region 11

FROM: Morris Moser
Regional Technical Assistance Coordinator
Inspection and Licensing Program Branch, PMAS/NRR

SUBJECT: REGIONAL REQUEST FOR TECHNICAL ASSISTANCE

Enclosed is a Regional Request for HQ technical assistance number 91-02 for
an NDE Level III radiographic review of 11,000 radiograph films on ASME Class I
and 11 pipe to ensure acceptability of approximately 3,000 Class I and 11 pipe
welds at Watts Bar. This request has been approved by both the projects and
technical divisions in NRR. Accordingly, the request has been forwarded to the
TAMS Section Chief, Walter Schwink, for assignment to an appropriate contractor.

If you have any questions concerning this or other regional requests, please
contact me at FTS 492-1295.

Morris Moser
Regional Technical Assistance Coordinator
Inspection and Licensing Program Branch, PMAS/NRR

Enclosure:
As stated

cc w/enclosure:
F. Hebdon
G. Lainas
C-V. Cheng
J. Richardson
P. Tam
W. Schwink
L. Wheeler



REGIONAL REQUEST FOR HQ TECHNICAL ASSISTANCE

REQUEST I9'02 REQUEST DATE rai 27 ) gq1

REGION REQUESTED BY B3RVec- (A.4LS3;04)

Divisiorr- ~ ¶ CONCURRENCE sayrwv-'dKr: ~&*W&My~

BRANCH =___ zaar__ s

PRIORITY: HIGH % ED LOW_____

TECHNICAL REQUIREYENTS: (include justificationfor requ est, the inumbers and

types of individuals needed by discipline, the estimated level of efforts and
wh~en it will be needed.)
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STATM~ENT OF WORK-Attached

HEXDQU RTES-CIN

DATE OF RECEIPT BY REGIOKAL COORDINATOR !g V....
pi~7I~-~ ____

PROJECT DIRECTORATE: Jr I- CONCURRENCE()

7ACI(OI(S) 72f106 ________L ___

~~ Vq

COW,9TF(TS: (In-house or TA resources, lead individuals. FIN riwnbers.' etc.)

DATE OF RESPONSE TO REGION 4/'/ '

TA ACTIOX COMPLETION, DATE (Est) _________(Act) 
___________
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Contract NRC
SA IC

Task Order

STATEMENT OF WORK

REVISION 1

TITLE: Weld Radiograph Review

FIN: Priority 1

B&R NUMBERS: TAC No.:

NRC PROJECT MANAGER: Hmd*4-0RR

NRC LEAD ENGINEER: Glenn Walton, Watts Bar (615-365-5487)
0i. ',<-"Prvwis& 03V41

PERFORMANCE MONITOR: I4W~rbh16ýzý, RGN 11 (404-331.5""4

A. BACKGROUND

During the construction phase of* the Watts Bar Nuclear Plant, the
licensee (TVA) has produced some 11,000 radiograph films of welds on ASME
Class I and II pipe. Visual review of these films by TVA has attested
that the welds are defect-free and meet the requirements of the PSAR and
the codes noted therein.

During construction in the past few years. numerous inspection findings
and allegations have resulted in a decreased confidence in the quality of
the initial radiograph film review performed by TVA.

B. OBJECTIVE

The objective of this task order is to obtain technical assistance to
perform an NDE Level III radiographic review of all 11,000 films to
ensure acceptability of some 3000 Class I and II pipe welds at Watts Bar.

C. WORK REQUIREMENTS

The contractor shall provide two (2) experienced Non-Destructive
Examination (NDE) personnel that are knowledgeable in the area of
Radiographic Inspection. The two inspectors selected shall be qualified
as NDE Level III and be certified to American Society for Non-Destructive
Testing Recommended Practice SNT-TC-1A, or equivalent. The following
tasks.shall be performed as a minimum for each radiographic film:

A. Identify weld film to correct reader sheet.
b. Determine acceptability of density.

2 'd 10:61 16/62/20 UiNUU-2'536 W06A
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C. Check location and correct size of penetrarneter holes.
d. Using a high intensity film viewer, individually interpret each

film and read film within the area of weld for film quality and
weld quality.

e. Check overlap with next film.
f. Ensure complete weld coverage.
g. Ensure reader sheet i~di-cates non-rejpctable incidations and

non-relevant artifacts.
h. Ensure correct film type is indicated.
i. If any film is suspect regarding corolatlon of film weld number to

the weld existing in the field, field verification shall be
performed.

J. Ensure all items are dispositloned and reader sheet is signed and
dated.

k. Record all effort for NRC Inspection Report.

D. REPORTING REQUIREMENTS

1. Monthly progress reports shall be provided by the contractors.

2. Upon completion of the inspection and technical evaluation of
assigned TVA construction radiograph films, the contractors shall
routinely provide written'inputs to the NRC Lead Engineer. Written
inspection documentation shall be provided to the site resident
(handwritten as a minimum) prior to the contractor exit from the
site or for each inspection period. Written reports shall also be
issued to the NRC Project Manager, with a copy to the NRC Lead
Engineer, on a monthly basis in a format and content specified by
the NRC Project Manager.

E. MEETINGS AND TRAVEL

The following meetings and travel are anticipated:

1. One. one-person, one-day local trip to NRC Headquarters, Rockville,
Maryland to attend technical meetings.

2. Three, two-person, trips to Watts Bar Nuclear Plant, near Spring
City, Tennessee to perform the review and inspections with
resulting documentation. Trip scheduling necessary to support the
review effort will be determined by the NRC Lead Engineer.

With the exception of local travel (to NRC Headquarters), the contractor
shall obtain prior verbal or written approval of the NRC Lead Engineer
for any travel to be taken under this task order.

F. ESTIMATED LEVEL OF EFFORT

The estimated level of effort is 52 professional staff weeks. Two
inspectors full-time on site for 6 months.



wo~

3

G. PERIOD OF PERFORMANCE

The period of performance shall begin on April 1, 1991, and shall
continue through August 1991.

H. APPLICABLE SPECIAL PROVISIONS

The work specified in this SOW is fee recoverable.

It is the responsibility of the contractor to assign technical staff,
employees, subcontractors, or consultants who have the required
educational background, experience, or combination thereof to meet both
the technical and regulatory objectives of the work specified in this
SOW. The NRC will rely on representations made by the contractor
concerning the qualifications of the personnel assigned to this task
order including assurance that all information contained in the technical
and cost proposals, including resumes, is accurate and truthful.

14 tIRC FURNISHED MATERIALS

Technical support will be provided by the site NRC Lead Engineer. All
e~quipment required 'such as densitometer, penetrameters, and film readers
will be provided by the site NRC office.


