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

South Texas Project Electric Generating Station
Units 1 and 2
Dorket Nos. STN 50-498, STN 50-499
Bottom Mounted Instrumentation (BMI) Thimble Inspection

(2) ST~HL~-AE-2490 dated February 3, 1988

On May 4-7, 1988, Houston Lighting & Power Company (HL&P) performed eddy
current inspection of all 58 BMI thimbles at the South Texas Project (STP) Unit 1
following approximately 1l weeks of 4 pump operation at RCS normal operating
temperature (above 560 degrees F.). The thimbles have been subjected to
approximately 16 weeks total operating time including lower temperature reactor
coolant pump (RCP) operation.
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Reference: (1) ST-HL-AE-2458 dated January 5, 1988
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The eddy current inspection was performed with the thimblee inserted into |
the reactor vessel. The entire length of each thimble was inspected except for |
the top 40 inches which was the same as for the baseline inspection in December
1987. As previously discussed in Reference 1, this 40 in. spacing is the top
portion of the thimble inserted in the fuel assembly and is in an area where
thimble tube wear has not been experienced. Additional inspection was done on
four thimbles which were temporarily retracted about 2 ft. in order to better
measure and confirm indications which had been partially masked by interference
from metal structures adjacent to the thimble. The eddy current inspection
utilized a multifrequency data acquisition system. The test frequencies used
were 62, 140, and 30C KHZ. The sensitivity of the inspection process had a
threshold of 10Z wall loss which corresponds to 0,0052 in, or 0,13 mm. Wear
be'ow this level is insignificant and indistinguishable from normal surface
markings. A calibratjon standard was used for each data taking run. The data
for each thimble was reviewed and compared with the results obtained from the
baseline inspection.
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The following summz-‘zes the results of eddy current testing, short term and
long term corrective action, and how it compares to the European data and action

A.

Eddy Current Results

Data obtained from eddy current testing is shown in Attachment 1, The
wear was found to be primarily in the region of the flow limiter nozzle
and to be approximately 3/4" in length. Gome wear was identified at
locations other than the flow limiter (primarily in the vessel
penetration region) on 7 thimbles, but was determined to be minimal and
have no adverse affect on thimble integrity.

Attachment 2 provides a comparison of the eddy current data at Tihange
3, STP, and Doel 4. Doel 4, unlike Tihange 3 and STP, had larger,
heavier walled .339 in. OD thimbles and operated for a full fuel cycle
with no intermediate inspections. Consequently, the data is less
meaningful when trying to provide a comparison. Tihange 3 experienced a
thimble leak after approximately 16 weeks of operation. STP thimbles
were also exposed to the equivalent of 16 weeks of operation with the
worst wall loss indicated at 60Z. Inspection of the 49 intact thimbles
at Tihange 3, after 16 weeks of operation, revealed that all but 7
thimbles had indicated wall loss. By comparison, STP Unit 1 had no
indication of wall loss in the flow limiter region on 39 thimbles.

Short Term Corrective Action

As discussed in References 1| and 2, HL&P will reposition and cap
thimbles as necessary in order to operate for 20 weeks before the next
eddy current inspection. The thimbles to be capped and/or repositioned
and the basis for that disposition is shown in Attachments 3 and 4.
Thimbles to be capped will also be repositioned in order to preclude
wear through therebv minimizing ALARA concerns when thimbles are removed
during the first refueling outage, All thimbles requiring repositioning
will be retracted 2 inches which will relocate the defert area of the
thimble out of the wear region. After not more than ?J weeks of 3 or 4
pump operation, HL&P will again perform eddy current inspection and take
action based on the results to reposition and/or cap as necessary to
preclude thimble leakage during subsequent power operation,

Tihange 3 repositioned and/or capped thimbles in October 1987 when they
performed their first eddy current inspection and then again in January
1988 after performing their second inspection, Their intention is to
remove flow limiters and the .313 in., OD thimbles in their May outage
and replace them with .339 in. OD thimbles. Doel 4 operated for a full
cycle without eddy current inspection. As a result of the significant
wear on their thimbles, they will be removing their flow limiters and
replacing their existing thimbles with like .339 in. OD thimbles during
their refueling outage. Flow limiters will not be reinstalled at either
plant.
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C. Long Term Corrective Action

HL&P intends to correct the existing thimble wear problem in Unit 2
prior to fuel load and by the first refueling in Unit 1. Heavier
thimbles are still being investigated by HL&P and Westinghouse. Test
results from Waltz Mill shows that a .385 in. 0D thimble is very
resistant to flow induced vibration. The thimbles have been tested for
insertion/re%raction in Unit 2 using a dummy fuel assembly and performed
satisfactorily. In late May at the hot cell in Mons, Belgium, Timiters
and thimbles from Tihange 3 will be analyzed to determine the mechanism
for wear. By July i, 1988, Westinghouse will provide a recommendatiun
to HL&P regarding the long term solution.

Doel 4 and Tihange 3 are also waiting for Westinghouse to provide a
recommendation regarding the long term solution.

If ynu should have any questions on this matter, please contact me or M. A.

McBurnett at 512-972-8530.
S %

. LY Rosen
General Manager, Operations Support

SLR/MKB/jg

Attachments: Summary of Thimble Wear
Comparison of Tihange 3/STP/Doel 4 Eddy Current Results
Thimble Recommendations
BMI Thimole Wear Recommended Action Plan
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Arlington, TX 76011
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Records Center
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SUMMARY OF THIMBLE WEAR
SOUTH TEXAS 1- 5/9/88

QUANTITY ' PE%QLE&L mﬁilfsh?ss CORE LOCATION

1 EACH 60 7 8-8

2 EACH 40 7 K6, C-8"

1 EACH 36 7 C+7

1 EACH 28 7/ F-14

1 EACH 25 7 E-N

5 EACH 20 7 J-7,D-8, G-12, K-2, N- 4
T EACH 16 7 0-3

2 EACH 15 7/ H=15, N-8

5 EACH 12 7 L=13, H-11, J-1, J-8, L-18

WEAR AT LOCATION OTHER THAN FLOW LIMITER
(ALL BELOW LIMITER)

QUANTITY PERCENT WALL LOSS CORE LOCATION
1 EACH 20 7 K-2s
1 EACH 16 7 3-8
1 EACH 15 4 H-15¢
1EACH 12 « D-3s
J EACH 10 « D-12, F-1, P-4

* INDICATES THIMBLES THAT HAVE WEAR AT THE FLOW LIMITER
AND A SECOND ELEVATION

ATTACHMENT |
SHT 10F 2
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THIMBLE RECOMMENDATIONS

EST. WEAR RATE/WK. 20 WKS WORTH MARGIN TC 60 RECOMMENDED

THIMBLE ~ WEAR
NO. () («107) (BASED ON 16 WKS) OF WEAR WEAR ALLOWABLE  pISPOSITION
B-8 60 70 4.375 /WK 87.57 -27.5% REPOSITION & CAP
K-6 40 50 3.125 /WK 62.57 -2.57 REPOSITION & CAP
c-8 40 50 3.125 /WK 62.57 -257  REPOSITION & CAP
c-7 36 46 2.875 /WK 57.57 2.5% REPCSITION
F-14 28 38 2.375 /WK 47.57 25X REPOSITION
E-1 25 35 2.1875 /WK 43.757 16.257 REPOSITION
G-12 20 30 1.875 /WK 37.57 22.57 REPOSITION
K-2 20 30 1.875 /WK 37.5% 22.57 REPOSITION
N-4 20 30 1.875 /WK 7.5 22.57 REPOSITION
0-8 20 30 1.875 /WK 37.5% 22.57 REPOSITION
J-7 20 30 1.875 /WK 37.57 2257 REPOSITION

ATTACHMENT 2






