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Beaver Valley Power Station, Unit No. 1
Docket No. 50-334, License No. DPR-66
10 CFR 21; Byron Jackson River Water FPump Couplings

Supplemental Informatijon

United States Nuclear Regulatory Commission

Document Control NDesk

Washington, D 20555

Attn: Director, Office of Nuclear Reactor Regulations

Gentlemen:

R5-6000

On November 21, 1991, Duguesne Light C-mpany submitted

1u CFR Part 21 report concerning the Beaver Valley Unit #1 River
is the

Water Pump couplings supplied by Byron Jackson. Attached

final report on this issue, based on supplemental information.

Should you have any further questions regarding this matter,

we will be pleased to discuss them with you,

Very truly yours,

// f?w
T. P. Noonan
General Manager

Nuclear Operations
JIM/sl
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ce: Mr. T. T. Martin, Reaicnal Administrator
United Staztes Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of Prussia, PA 19406

C. A. Roteck, Ohio Edison
76 S. Main Street
Akron, OH 44308

Mr. A. DeAcazio, BVPS Licensing Project Manager
United States Nuclear Regulatory Commission
Washington, DC 20555

Larry Rossbach, Nuclear Regulatory Commission,
BVPS Senior Resident Inspector

Larry Beck

Centerior Energy

6200 Oak Tree Blvd.
Independence, Ohio 44101-4661

INPO Reccords Center
Su..e 1500

1100 Circle 75 Parkway
Atlanta, GA 20339

G. E. Muckle,

Factory Mutual Engineering
680 Anderson Drive #7LDiO
Pittsburgh, 1A 15220-2773

Mr. Richard Janati

Department of Environmental Resources
P, O. Box 2063

16th Flocr, Fulton Building
Harrisburg, PA 17120

Director, Safety Evaluation & Control
Viza‘nia Electric & Power Co.

P.O. Box 266¢

One James River Plaza

Richmord, VA 23261

W. Hartley

Virginia Pcwer Company
5000 Dominion Blvd.

28W Glenn Allen, VA 23060

J. M. Riddle
Halliburton NUS
Yoster Plaza 7

661 Anderson Drive
Pittsburgh, PA 15220
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Charpy impact test specimens, taken from the second failed
coupling, were re-heat treated to simulate the typical
processing given the couplings. A series of additional impact
specimens were re-heat treated and tempered at various
temperatures between 500°F and 1200°F. The results of the
testing confirmed that the coupling material, ASTM A-276 Type
410, responded to the heat treatment ag predicted by published
data [Reference No. 3].

Hardness tests were also plotted for the reheat treated samples
to correlate anticipated toughness with the hardness in
laboratory treated material. Compared to this correlation, the
toughness seen in the failed couplings corresponds to the top of
the vendor specified hardness range of 26 Rc to 34 Rec. The
recorded hardness of 29 Rec, which is at the middle of the
specification range, predict a slightly high toughness.
However, given the inhaccuracy for the low number of samples
tested, the slope of the impact energy versus temper temperature
curve in tnis region, and the slower cooling rates expected for
actual processing, the results of the embrittled material are
consistent with the laboratory results.

CONCLUSTONS
The evaluations support the conclusions that:

1. The couplings failed in service due to a lack of toughness.
Both failures occurred in material wit. a measured energy
absorption of 8ft-lbs or less using a 7mm X 10mm CVN
specimen. Toughness is independent of hardness and could
vary significantly with uniform hardness, depending on the
material processing and chemistry.

2. Couplings fabricated from heats other than 821336 exhibited
toughness values in excess of 10ft-1lbs. No failures have
occurred with these other heats, thus providing a benchmark
for acceptable minimum toughness requirements to meet
service conditions.

3. The coupling material met the vendor specifications and
responded to heat treatment as expected when compared to
published industry data. However, a material which meets
ASTM A-276, heat treated to 26 Rc to 34 Re, and does not
possess the required toughness could fail in the river water
pump application.
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"Metallurgical Analysis of Shaft Couplings from Beaver
Valley Power Station", J. N. DuPont and A. 0.
Benscoter, Lehigh University, Energy Research Center,

September 25, 1991.

"Analysis of a Cracked Shaft Coupling from the BRe>‘er
Valley Power Station, Part 2-Failure Analysis and
Verification of Heat Treatment", J. N. DuPont and A. O,
Benscoter, Lehigh University, Energy Research Ccnter
March 18, 1992.

"Aerospace Structural Metals Handbook", 1980 Edition,
Vol. 2, Battelle's Colunbus Laboratories, Columbus,

Ohio, Code 1401, p26.



