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Evaluation of Thermal and Mechanical Performance of CANFLEX-NU Fuel
Irradiated in Wolsong Generation Station #1
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Abstract

Wolsong Unit 1 as the first heavy water reactor in Korea has been in service for about 20 years
since 1983. It would be about the time to prepare a plan for the solution of problems due to aging
of the reactor. The aging of CANDU reactor could lead especially to the steam generator cruding
and pressure tube sagging and creep and then decrease the operation margin to make some
problems on reactor operation and safety. To overcome these problems, an advanced fuel called
CANFLEX-NU was developed jointly by KAERI and AECL. The CANFLEX fuel could compensate
the reduced operation margin. 24 CANFLEX-NU fuels have been irradiated in Wolsong Unit 1 since
July 2002. The performances of the CANFLEX-NU fuel elements being irradiated in the reactor
were analyzed, based on the reactor operation data. The analysis results indicate that
CANFLEX-NU fuel has been satisfied with the fuel design criteria such as the element internal gas
pressure, the pellet center temperature, the sheath temperature, and the sheath total hoop strain at
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" 1 2 | 3 5 16 | 7 10
L-21 98.6 | 259.1 | 422.7 | 552.6 637.3 | 636.7 400.1
Q-07 163.9 | 391.7 | 5656.3 | 690 819.1 | 811.7 562.2

¥ 2 ELESTRES ZE AR =2 ALEE CANFLEX-NUS| AAH

MAWMS L et eas

Pellet diameter (mm) 12.66 10.71
Dish depth (mm) 0.22 0.20
Shoulder width (mm) 0.25 0.25
Fuel density (Mg/mm®) 106 106
Fuel grain size (um) 10 10
Pellets per stack 28 32

Stack length (mm) 4827 480.94
Axial gap (mm) 2.0 2.0
Diametral clearance (mm) 0.07 0.07
Filling gas pressure (MPa) 0.1013 0.1013
Filling gas — He fraction 0.8 0.8
Plenum void (mm¥K) 0 0
Enrichment (% U-235) 0.71 0.71
Canlub Yes Yes
Sheath surface finish (um AA) 0.5 05
Pellet surface finish (um AA) 0.8 0.8
Sheath thickness (mm) 0.39 0.36




-. Fuel Channel: Q07 (A — C Refuelling)

A-Side Bundle Position in Q07 Channel C-Side

1 2 3 4 5 6 7 8 9 10 11 12
‘KF0124‘KF0123‘KF0122‘KFOlZl‘KFOlZO‘KFOllQ‘KF0118‘KF0117‘ 37ELE ‘ 37ELE ‘ 37ELE ‘37ELE ‘

-. Fuel Channel: L21 (C — A Refuelling)

A-Side Bundle Position in L21 Channel C-Side

1 2 3 4 5 6 7 8 9 10 11 12
‘37 ELE ‘ 37 ELE ‘ 37 ELE ‘ 37 ELE ‘ KF0114 ‘ KF0115 ‘ KFOlOZ‘KFOlOS‘ KF0101 ‘ KF0104 ‘ KF0105 ‘KFOIZS‘

(a) First Fuelling (2002.07.10)

-. Fuel Channel Q07 (A — G Refuelling)

A-Side Bundle Position in Q07 Channel C-Side

1 2 3 4 5 6 7 8 9 10 11 12
‘ KF0106 ‘ KF0107 ‘ KF0108 ‘ KF0109 ‘ KF0110 ‘ KF0111 ‘ KF0112 ‘ KF0113 ‘ KFO124 ‘ KF0123 ‘ KF0122 ‘ KF0121 ‘

* 4 CANFLEX-NU fuel bundles are discharged : KF0120, KF0119, KF0118, KFO117

(b) Second Fuelling (2003.01.06)
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Bundle Power (kW)
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Element Burnup (MWh/kgU)
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Linear Element Rating (kW/m)
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Linear Element Rating (kW/m)
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Sheath Inside Temperature {C)
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