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Duke Power Company J. ' W HAMPTON
Oconee Nuclear Site Vice President

' PO. Box 1439 (864)885-3499 Office
Seneca, SC 29679 (864)885-3564 Fax
DUKE POWER

February 27, 1997

U.S. Nuclear Regulatory Commission
Attention Document Control Desk
Washington, DC 20555

Subject: Duke Power Company
Oconee Nuclear Station, Unit 3
Docket No. 50-287
Steam Generator Inservice Inspection
Steam Generator Three (3) Month Report
Supplemental Information

In a letter dated December 17, 1996, Duke submitted the results
of the Steam Generator Tube Inservice Inspection performed during
the Unit 3 End of Cycle 16 refueling outage. The purpose of this
letter is to provide supplemental information to the December 17,
1996, report. This supplemental information is provided in the
attachment. In future steam generator three month reports, this
information will be provided as an introductory attachment, and
the detailed tube inspection and pull data will be provided in
subsequent attachments. We believe you will find this
information more helpful in reviewing the overall results of our
steam generator inspections.

If there are any questions you may contact D. A. Nix at (864)
885-3634.

Very truly yours,

: '
H... | }ﬁ(()tm \
J. W. Hdmpton

Site Vice-President

Attachments
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Regional Administrator, Region II
U. S. Nuclear Regulatory Commission

Mr. M. A. Scott
Senior NRC Resident Inspector
Oconee Nuclear Station

Mr. Max Batavia

Bureau of Radiological Health

SC Dept. of Health & Environmental Control
2600 Bull st.

Columbia, SC 29201

Mr. D. E. LaBarge, Project Manager
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission

Washington, DC 20555
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ATTACHMENT

The following table summarizes the OTSG (Once Through Steam
Generator) eddy current inspection scope during the Oconee Unit

Three EOC 16 Refueling Outage:

Bobbin Coil (0.510 MF)

Lane and Wedge MRPC
(0.115 3-coil)

100% A-OTSG
100% B-OTSG

240 Tubes A-0TSG
225 Tubes B-0TSG

Note: This inspection is performed at the 15" tube support
plate and the upper tubesheet secondary face as a

preventative measure.

These tubes surround the sleeved

region of the lane and wedge.

MRPC Upper Tubesheet Roll
(0.115 3-coil)

20% A-0TSG
20% B-0TSG
(initial scope)

Note: The inspection scope was increased to 100% in the B-
OTSG due to the identification of one axial crack in a roll

transition.

Bobbin (0.410) Sleeve Exam

Sleeve Upper and Lower Rolls
(Plus Point)

MRPC Plugs (Single Coil)

Special Interest (3-coil MRPC)

100% Sleeves A-0OTSG
100% Sleeves B-0OTSG

100% I-600 Sleeves A-0TSG
100% I-600 Sleeves B-0TSG
20% I-690 Sleeves A-0TSG
20% I1-690 Sleeves B-0TSG

100% I-600 A-OTSG (Both Legs)
100% I-600 B-OTSG (Both Legs)
40% I-690 A-OTSG (Hot Leqg)

1762 A-0OTSG
1404 B-OTSG

Note: Obstructed locations and selected Dings were inspected
with Plus Point as required to ensure adequate inspection.
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Disposition of the above inspection data identified 115 tubes
that required repair in the A OTSG and 110 tubes in the B-0TSG.
All indications identified as cracks by the MRPC or Plus Point
examinations were removed from service. The location of the
indication, current inspection data, previous bobbin data, and
previous MRPC data are used to disposition volumetric
indications. This information is used to determine whether the
indication is active degradation or some other tube anomaly such
as burnish marks, dings, and deposit. Potential active
degradation modes include IGA(intergranular attack), wear, or
erosion corrosion. The criteria for repair of these damage
mechanisms vary and are discussed below. All tubes were removed
from service by installing I-690 rolled plugs or I-690 welded
plugs. Active damage mechanisms identified during this
inspection include IGA/SCC (intergranular attack/stress corrosion
cracking), IGA, erosion corrosion, wear, and upper tube roll
transition PWSCC (pure water stress corrosion cracking). Prior
to unit shutdown, no steam generator primary to secondary leakage
was identified.

- - PR
he tubes remcved from service due

sion of the damage mechanisms

The following table summarizesg
to various mechanisms. A discu
follows the table.

U)S'r

A-0OTSG B-0TSG
IGA/SCC 51 16
IGA 26 42
Erosion Corrosion 23 13
Wear 2 5
Upper Roll PWSCC 0 19
Sleeve Indicatiomns 1 0
>40% TW Bobbin/NDF MRPC 3 9
Miscellaneous 9 6
Total 115 110

A total of 67 tubes were removed from service due to axially
oriented freespan IGA/SCC. Based on previous tube pull
examinations, these indications are assumed to be associated with
grooves on the outside surface of the tubes. Data review
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indicates that these tubes provided adequate margin against
rupture (limiting condition of 3 times normal operating pressure
per Draft NRC Regulatory Guide 1.121). This determination is
based on previous tube pull data. IGA/SCC is the limiting
mechanism with respect to full cycle operation. The upper bound
growth rate is 2% per EFPM and full cycle operation is justified.
Three tubes with indications of IGA and IGA/SCC were removed for
further examination to verify their condition. These indications
are removed from service based on detection with 3-coil MRPC.

A total of 68 tubes were removed from service due to IGA. These
indications are volumetric in nature. Data review indicates that
these tubes provided adequate margin against rupture. This
determination is based on previous tube pull data. Three tubes
with indications of IGA and IGA/SCC were removed for further
examination to verify their condition. IGA is removed from
service based on detection with 3-coil MRPC.

A total of 36 tubes were removed from service due to erosion
corrosion. These indications are volumetric in nature. Data
review indicates that these tubeg provided adequate margin
against rupture. This determination is based on previous tube
pull data and eddy current sizing abilities. Erosion corrosion
is removed from service based on bobbin gizing (240% TW) .
Additionally, many erosion corrosion defects < 40% TW are removed
from service preventatively based on previous data and defect
location.

A total of 7 tubes were removed from service due to wear. These
indications are volumetric in nature. Data review indicates that
these tubes provided adequate margin against rupture. This
determination is based on previous tube pull data and eddy
current sizing abilities. Wear is removed from service based on

MRPC sizing (240% TW) .

A total of 19 tubes in the B-0TSG were removed from service due
to PWSCC in the tube upper roll. This was the first indication
of roll transition PWSCC at an Oconee unit. The indications are
contained by the tubesheet; therefore, these tubes provided
adequate margin against rupture. Of the 19 indications, 15 were
axial indications in the roll transition, 3 were axial
indications in the rolled area and may be associated with tube
end damage or ID scratches and one indication was volumetric at
the roll transition. All of these tubes, with the exception of
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two, were located in the periphery region of the steam generator.
These tubes were removed from service based on detection. No
indications of PWSCC were identified in the A-0TSG.

The plus point examination identified a sleeve indication in the
uppermost rolled joint (below the 15" TSP) in one I-600 sleeve
in the A-OTSG. The indication was circumferential in nature with
an arc length of 64 degrees. This indication could be a scratch
generated by the rolling process. Laboratory testing has
verified this as a possibility. With current technology, the
sleeve could not be removed from the steam generator due to its
location. Removal would be required to confirm the presence of
degradation. If it is conservatively assumed that the indication
is a 100% TW defect, this tube would still provide adequate
margin against rupture.

A total of 12 tubes were removed from service due to bobbin
indications 240% TW without MRPC confirmation. In addition, 15
tubes were preventatively removed from service due to
miscellaneous reasons. These are typically obstructed tubes,
permeability, volumetric indications near the lane and wedge
region, or other ambiguous eddy current indications that may mask
degradation.

Three tubes in the A-0OTSG were removed for laboratory analysis
for indications of IGA and IGA/SCC. These indications ranged in
depth from 10% to 73% TW based on plus point analysis. The
largest flaw was approximately 3 inches long with a maximum depth
of 58% TW. The length measurement is considered conservative
since the plus point coil response returned to null at different
locations along this length. The shortest flaw was 0.22 inches
long. Again, comparison of this data with past tube pull results
indicate adequate margin to rupture and observed growth justifies
full cycle operation.

One tube in the B-OTSG was removed for laboratory analysis for
indications of PWSCC at the upper roll transition. The roll
transition contained multiple axial indications 0.17 inches long.
The measured depth with the axial responding coil was 47% TW.

The measured depth with the pancake coil was 70% TW. Again,
adequate margin to rupture was maintained and full cycle
operation is justified.



