2003

CANFLEX—-NU 1

Satus of the Demonstration Irradiation of the CANDU New Fuel Bundle CANFLEX-
NU in Wolsong Generation Station #1

(€3] (€Y @ €))

@ @ &) ©) ®

@ , 150
@ , 103-16
®3) 1
2002 7 (KAERI), (KEPRI)
1 CANFLEX—NU
Qo7 L21 , 2003 8
24 CANFLEX—NU 16
8 2004 2
ELESTRES CANFLEX—NU
CANFLEX—NU

(in—bay visual examinations and dimensional

measurement) 2003

ABSTRACT

A demonstration irradiation (DI) of 24 KNFC made CANFLEX-NU fuel bundles in the
Wolsong Power Generation Station—1 has been conducted jointly by KEPRI/KHNP/KAERI



since July 10, 2002. By selecting the Q07 (high power) and L21(low power) channels, the
total 24 and 16 CANFLEX bundles were respectively loaded into and discharged from the
reactor by 2003 August, and the final discharge of the other 8 CANFLEX bundles is
expected on around February 2004. Tracking the reactor operation data, it is noted that the
reactor has been stably operated during the DI. An unusual performance and integrity of the
CANFLEX elements could not be found in the ELESTRES predictions. By looking at the
discharged CANFLEX bundles in the bay, al the bundles were intact, free of defects and
appeared to be in good condition. A detailed in-bay visual examinations and dimensional
measurements of the discharged CANFLEX bundles will be made at the end of 2003.
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Figure 1. CANFLEX 43-Element Bundle



(@) 1st Fuelling (2002 July 10) : (C — A Refuelling) ) & Bundle's Serial Numbers
A-Side Bundle Position in L21 Channel C-Side
1 2 3 4 5 6 7 8 9 10 1 12
[ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM [ KF0114 [ KF0115 [ KF0102 [ KF0103 | KF0101 [ KF0104 | KF0105 [ KF0125 |

(b) 2nd Fuelling (2003 April 1) : (C —» A Refuelling) ) & Bundle's Seriadl Numbers

A-Side Bundle Position in L21 Channel C-Side
1 2 3 4 5 6 7 8 9 10 1 12
[ KFO101 | KF0104 [ KFO105 | KF0125 [ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM |

e 4 CANFLEX-NU fuel bundles are discharged: KF0114, KF0115, KF0102, KF0103

(¢) 3rd Fuelling(Expected on 2004 January):(C - A Refuelling) & Bundl€e's Serial Numbers
A-Side Bundle Position in L21 Channel C-Side
1 2 3 4 5 6 7 8 9 10 1 12
[ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM | 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM |

Figure 2. Fuelling History of CANFLEX-NU (MKk-1V) Fuel Bundles
in the Low Power Channel L21in WPGS-1

(@) 1st Fuelling (2002 July 10) : (A - C Refuelling) & Bundle's Serial Numbers
A-Side Bundle Position in Q07 Channel C-Side
1 2 3 4 5 6 7 8 9 10 1 12
[ KFo124 | KF0123 | KF0122 [ KF0121 [ KF0120 [ KFO119 [ KF0118 [ KF0117 [ 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM |

(b) 2nd Fuelling (2003 January 06) : (A — C Refuelling) & Bundle's Serial Numbers

A-Side Bundle Position in Q07 Channel C-Side
1 2 3 4 5 6 7 8 9 10 un 12
[ KFo106 | KF0107 [ KF0108 | KF0109 [ KF0110 | KFO111 [ KFO112 [ KF0113 [ KF0124 | KF0123 | KF0122 [ KF0121 |

e 4 CANFLEX-NU fuel bundles are discharged: KF0120, KF0119, KF0118, KF0117

(c) 3rd Fuelling (2003 August 11) : (A —» C Refuelling) & Bundle's Serial Numbers

A-Side Bundle Position in Q07 Channel C-Side
1 2 3 4 5 6 7 8 9 10 1 12
[ 37ELEM | 37ELEM | 37ELEM | 37ELEM [ 37ELEM | 37ELEM [ 37ELEM [ 37ELEM [ KF0106 | KF0107, | KF0108 [ KF0109 |

e 8 CANFLEX-NU fuel bundles are discharged: KF0110 to KF0113, KF0124 to KF0122, KF0121

(d) 4th Fuelling(Expected on 2004 February) :(A - C Refuelling) & Bundle's Serial umbers
A-Side Bundle Position in Q07 Channel C-Side
1 2 3 4 5 6 7 8 9 10 1 12
[ 37ELEM | 37ELEM [ 37ELEM | 37ELEM [ 37ELEM | 37ELEM [ 37ELEM [ 37ELEM [ 37ELEM] | 37ELEM | 37ELEM [ 37ELEM |

Figure 3. Fudling History of CANFLEX-NU (Mk-1V) Fuel Bundles
in the High Power Channd Q07 in WGS-#1
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Figure4. L21 Channel Outlet Coolant Temperature Data
during the Fuellingson 2002 July 10 and 2003 April 01
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(c) KF0124 element power histories
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(b) KF0121 element power histories
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Figure6. Element Power Histories of KF0119, KF0121, KF0124,
and KF0115 CANFLEX Bundlelrradiated in WPGS-1(see Notes 1to 4)
Note 1. KF0119 CANFLEX Bundle Irradiated in the 6™ Bundle Position from 2002 July 10 to 2003 January 6.
Note 2. KF0121 CANFLEX Bundle Irradiated in the 4™ Bundle Position from 2002 July 10 to 2003 January 6
and then Being Irradiated in the 12" Channel Position from 2003 January 6.
Note 3. KF0124 CANFLEX Bundle Irradiated in the 1% Bundle Position from 2002 July 10 to 2003 January 6
and then Being Irradiated in the 9" Channel Position from 2003 January 6.
Note4. KF0115 CANFLEX Bundle Irradiated in the 6™ Bundle Position from 2002 July 10 to 2003 April 1
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Figure 7. ELESTRES Predictions of the Internal Gas pressures, Pellet Center Temperatures, Sheath
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