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Mechanical Fretting Characteristics
of the CANFLEX Fuel Bundle
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Abstract

The mechanical fretting endurance test of total 3000 hour was performed for the verification of the
CANFLEX-NU fuel bundle which had been developed by KAERI/AECL joint design program. The
CANDU Hot Test Loop facility in KAERI was used for the test. The test conditions of the
temperature and pressure were the CANDU reactor conditions (266C, 11 MPa) and the flow rate
was chosen 31 kg/s for above the design value to be conservertive in the viewpoint of the
pressure tube creeping due to the long time reactor operation. During the endurance test, the
careful inspections and measurements of the test bundles and the pressure tube were performed on
each 500, 1000 and final 1500 hour test run. After the test, the detailed inspections and
measurements of the fretting wear on the bearing pads and spacers of the test bundles were done
and compared to the data of before test. All the fretting wear data of the test bundles are within
the design limit criteria. Also, the videoscope inspections and the castings were performed for the
verification of the integrity of the inner wall of the pressure tube. The integrities of the test

bundles and the pressure tube are maintained after the endurance test.
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. Bearing pad heights

. Gap distances at the outer inter-element spacers
. Element lengths including both end plates

. End plate profiles for both ends

. Element bows from end to end

. Inspections of the bearing pad surfaces showing evidence of fretting
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. Videoscope inspections
. Inspections of the castings for the fret marks at the locations of the bundle
bearing pad planes. A laser profilometer was used to produce isometric

diagrams of the fret marks and to measure the depths of these marks.
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- Fretting wear size : Width(w) x Length(l) = 2.1 mm x 5.0 mm
- Curvature of bearing pad : 8.5 mm [10]
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Table 1. Bundle Loading Patterns for Endurance Test

Inlet Fuel Channel Outlet
Flow
fffff > #1 #2 #3 #4 #5 #6 #7 #3 #9 #10 #11 #12
Direction
No. 1 2 3 4 5 6 7 8 9 10 11 12
Bundl
S unl 13 KF9601 KF9602 KF9604 KF9605 KF9606 KF9%03 KF9607 KF9608 KF9609 KF9610 KF9611 KF9%12
eria. 0.
Loading . . . . . . . . . . . .
Angle I 91° CCW 50° CCW 9° CCW 328" CCW | 287" CCW | 246° CCW | 205" CCW | 164" CCW | 123° CCW 82° CCW 41° CCW 0
Loading . . . . . . . . . .
Angle 2) 91° CCW 50° CCW 9° CCW 328" CCW | 287" CCW | 246° CCW | 205" CCW | 164" CCW | 123° CCW 82° CCW Spacer 1
Loading . . . . . . . .
Angle 3 91° CCW 50° CCW 9° CCW 328" CCW | 287" CCW | 246° CCW | 205" CCW | 164" CCW Spacer 2 Spacer 1
1) 12 bundles were loaded for initial 500 hour run.
2) 12 bundles were loaded for intermediate 1000 hour run. After 400 hour run, bundles were unloaded due to the oil contamination.
Remarks After fixing the problem, 10 bundles and 1 spacer were loaded for remaining test.
3) 8 bundles and 2 spacers were loaded for final 1500 hour run.
* Angle is viewed from channel inlet
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Figure 2. The History of the Loop Parameters

e == Turbidity (PPM)
—m—Acidity {PH)

Days

Figure3. Water Quality of the Loop

Figure’d. CANFLEX-NU Fuel Bundie
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Figure 5. Maximum Bearing Pad Wears at the Completion
of the 3000 hour Endurance Test
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Figure 6. Maximum and Average Spacer Wears at the Completion
of the 3000 hour Endurance Test
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