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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

October 9, l998

Mr. J. A. Scalice
Chief Nuclear Officer

and Executive Vice President
Tennessee Valley Authority
6A Lookout Place
1101 Market Street
Chattanooga, Tennessee 37402-2801

SUBJECT: BROWNS FERRY NUCLEAR PLANT, UNIT3- EVALUATIONOF
INTERGRANULARSTRESS CORROSION CRACKING'INDICATIONON
REACTOR RECIRCULATION SYSTEM PIPING (TAC NO. MA3709)

Dear Mr. Scalice:

By letter dated October 5, 1998, Tennessee Valley Authority (TVA) reported that, during the
performance of scheduled inspections per Generic Letter (GL) 88-01 at Browns Ferry Nuclear
Plant, Unit 3 (BFN-3), an intergranular stress corrosion cracking (IGSCC) indication was found
in the heat affected zone (HAZ) of weld GR-3-63. Weld GR-3-63 is located in the "B"

Recirculation Loop system piping. TVAsubmitted a flaw evaluation of the subject weld for
Nuclear Regulatory Commission (NRC) review and approval. NRC approval of flaw evaluations
or. repairs is required prior to resumption of operations ifany cracks are identified that do not
meet the criteria of Section XI of the American Society of Mechanical Engineers Boiler and
Pressure Vessel Code (ASME Code).

The flaw indication is circumferentially oriented with a length of 1.7 inches and a maximum
depth of 0.2 inches. The subject weld is a 28-inch diameter (1.2 inches in wall thickness),
valve-to-pipe weld. The recirculation piping is made of type 304 stainless steel material. Weld
GR-3-63 was treated with,induction heating stress improvement (IHSI) in 1984. Flaw indication
was not reported during the pre-IHSI and post-IHSI inspection using the manual ultrasonic
testing (UT) techniques.

TVAperformed crack growth analysis using the computer program pc-Crack. In the crack
growth calculation, the crack growth rate equation specified in GL 88-01 was used and the
residual stresses were assumed to be zero because the subject weld had been stress improved
with IHSI. Furthermore, the subject weld was fabricated by shielded metal arc welding
(SMAW) process and the loads corresponding to normal and upset conditions were determined
to be bounding. TVAalso performed fatigue, growth analysis. The crack growth due to fatigue
is calculated to be 0.0016 inch and is negligible. The results of TVA's flaw evaluation shows
that weld GR-3-63 is acceptable for.a minimum of three additional fuel cycles because the final ~Y,
flaw size at the end of the evaluation period will not exceed the ASME Code allowable flaw size.

The NRC staff performed an independent flaw evaluation. The staff agrees with TVA's
predicted stress corrosion growth (0.2078 inch) because TVAused the stress corrosion rate
specified in GL 88-01. The fatigue growth (0.0016 inch) is too small to affect this evaluation.
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Hence, the staff agrees with TVA's predicted flaw depth of 0.4094 inch (0.2 + 0.2078 + 0.0016)
at the end of three fuel cycles. The staff also agrees with the flaw length of 7.1234 inches .

because it is calculated based on the formula specified in GL 88-01. To assess the allowable
flaw size, the staff performed an evaluation consistent with IWB-3640, Evaluation Procedures

~ and Acceptance Criteria forAustenitic Piping, of, Section XI of the ASME Code. Since the
recirculation piping is made of 304 stainless steel, the limit load analysis specified in IWB-3640
(with details explained in Appendix C) is the suitable methodology. Using Table IWB-3641-5 for
circumferential flaws in SMAW.welds, the staff found the allowable crack depth for the predicted
flaw length of 7.1234 inches is 60% of the pipe thickness, or 0.72 inch. The staffs evaluation
used the pipe stresses in TVA's submittal, a predicted flaw'length of 7.1234 inches, a safety
factor of 2.77, and a Z-factor of 1.04 for the SMAWweld with a pipe outer diameter of
28 inches. The results of the staffs evaluation agree with that reported by TVA.

Based on a review of TVA's crack growth analysis and the staffs independent flaw evaluation,
the staff concludes that Browns Ferry, Unit 3, can be safely operated for at least one fuel cycle
with weld GR-3-63 in the as-is condition because the structural integrity of the subject weld can
be maintained during the next fuel cycle.

However, the staff has concerns regarding the effectiveness of the IHSI that was performed on
weld GR-3-63 since the flaw was found after the IHSI treatment. Therefore, to ensure that the
subject IHSI treatment performed on weld GR-3-63 is effective in mitigating IGSCC, the staff
requests that TVAperform the following and submit the information for NRC staff review within
6 months after the UT inspection of weld GR-3-63 is completed:

(1) review the IHSI processing data pertaining to weld GR-3-63 to ensure that all parameters
required by the processing specification are met, such as the through wall temperature
gradient.

(2) reinspect weld GR-3-63 during the next refueling outage using the same techniques,
procedures and instrument that were used in the current cycle 8 outage. If there is no
change in flaw size, then the subsequent reinspection schedule can follow that of IGSCC
Category E welds (once every two fuel cycles).

Sincerely,

Albert W. e Agazio, Sr. roject Manager
Project Directorate II-3
Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation
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the staff concludes that Browns Ferry, Unit 3, can be safely operated for at least one fuel cycle
with weld GR-3-63 in the as-is condition because the structural integrity of the subject weld can
be maintained during the next fuel cycle.

However, the staff has concerns regarding the effectiveness of the IHSI that was performed on
weld GR-3-63 since the flaw was found after the IHSI treatment. Therefore, to ensure that the
subject IHSI treatment performed on weld GR-3-63 is effective in mitigating IGSCC, the staff
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Sincerely,
Original signed by:

Albert W. De Agazio,,Sr. Project Manager
Project'Directorate II-3
Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation:
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Mr. J. A. Scalice
Tennessee Valley Authority

BROWNS FERRY NUCLEAR PLANT

CC:

Senior Vice President
Nuclear Operations
Tennessee Valley Authority
6A Lookout Place
1101 Market Street
Chattanooga, TN 37402-2801

Mr. Jack A. Bailey, Vice President
Engineering 8 Technical Services
Tennessee Valley Authority
6A Lookout Place
1101 Market Street
Chattanooga, TN 37402-2801

Mr. C. M. Crane, Site Vice President
Browns Ferry Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000
Decatur, AL 35609

General Counsel
Tennessee Valley Authority
ET 10H
400 West Summit Hill Drive
Knoxville, TN 37902

Mr. Raul R. Baron, General Manager
Nuclear Assurance
Tennessee Valley Authority
5M Lookout Place
1101 Market Street
Chattanooga, TN 37402-2801

Mr. Karl W. Singer, Plant Manager
Browns Ferry Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000
Decatur, AL 35609

Mr. Mark J. Burzynski, Managar
Nuclear Licensing
Tennessee Valley Authority
4X Blue Ridge
1101 Market Street
Chattanooga, TN 37402-2801

Mr. Timothy E. Abney, Manager
Licensing and Industry Affairs
Browns Ferry Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000
Decatur, AL 35609

Regional Administrator, Region II
U.S. Nuclear Regulatory Commission
61 Forsyth Street, SW., Suite 23T85
Atlanta, GA 30303-3415

Senior Resident Inspector
U.S. Nuclear Regulatory Commission
Browns Ferry Nuclear Plant
I0833 Shaw Road
Athens, AL 35611

State Health Officer
Alabama Dept. of Public Health
434 Monroe Street
Montgomery, AL 36130-170I

Chairman
Limestone County Commission
310 West Washington Street
Athens, AL 35611
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