2001 EAlst=LES =

3h= 2l K}

53

CANDU 6 &XtZ20|AMe nHAE g RN A
A Study on Refuelling of High—-Burnup Fuel in CANDU 6 Reactor
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Abstract

The refuelling strategy of RUFIC (Recovered Uranium Fuel In CANDU) fuel in CANDU 6 reactors
is studied to determine the achievable operation characteristics of the fuel and reactor. In this
study, three refuelling schemes for 0.92 w/o RUFIC fuel in a CANDU 6 reactor were evaluated
where the 0.92 w/o RUFIC is equivalent to CANFLEX 0.9 w/o SEU (Slightly Enriched Uranium) in
reactivity and burnup respects. In this study, 1200 FPD (Full Power Day) refuelling simulations
were performed for a CANDU 6 reactor core with RUFIC fuel bundles loaded by the refueling

schemes of 4-, 2-, and 3-bundle shifts. The computer code system used for this study is



WIMS-AECL/DRAGON/RFSP. The results for the 4-bundle shift refuelling scheme shows that the
peak maximum channel power and peak maximum CPPF (Channel Power Peaking Factor) of 7228
kW and 1.175, respectively, seems to be too high to maintain the available operating margins.
Whereas, the results for 2-bundle shift refuelling scheme shows that sufficient operating margin
could be secured where the peak maximum channel power and peak maximum CPPF were 6889
kW and 1.094, respectively. However, the refuelling rate of 2-bundle shift refuelling scheme is
twice that of the 4-bundle shift refuelling scheme, and hence the 2-bundle shift refuelling would not
be an economical refuelling scheme for the RUFIC fuel bundles. Therefore, a 3-bundle shift
refuelling scheme for the RUFIC fuel bundles in the CANDU 6 reactor was also studied by the
1200 FPD refuelling simulation. The results for the 3-bundle shift refuelling scheme shows that all
the operating parameters are achievable for the CANDU 6 reactor operation, and the refuelling rate
of 2.88 channels/day(8.64 bundles/day) seems to be attractive, compared to the refuelling rate of
432 channels/day(8.64 bundles/day) for the 2-bundle shift refuelling scheme. In conclusion, it is
expected that the 3-bundle shift refuelling scheme for the RUFIC fuel bundles is an attractive
option in a CANDU 6 reactor.
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CANFLEX-0.9200 w/o RU 13625
CANFLEX-0.9208 w/o RU 13645
CANFLEX-0.9250 w/o RU 13766
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Model RUFIC RUFIC RUFIC CANFLEX*—NU
(4-BS) (2-BS) (3-BS) (8-BS)
Total Reactor Power (MW) 2061.4 2061.4 2061.4 2061.4
Maximum Channel Power (kW) 6534 6555 6553 6584
Location P-15 P-15 P-15 N-17
Average Channel Power (kW) 5425 5425 5425 5425
Maximum Bundle Power (kW) 772.1 763.1 7637 800.9
Location N-08 M-09 M-09 P-17
(bundle-4) | (bundle-3) | (bundle-3) | (bundle-6)
Kert 0.999981 0.999999 1.000029 1.00088
Adjuster Rod Worth (mk) 15.8 14.7 14.7 16.8
Zone Worth (mk) 7.3 7.1 7.1 6.5
Exit Burnup MWh/bundle (MWh/kgU)
Average 6010 6015 6015 3257
(325.6) (325.9) (325.9) (175.1)
Inner Zone 6189 6203 6203 3653
(335.3) (336.1) (336.1) (196.4)
Outer Zone 5923 5925 5924 3051
(320.9) (321.0) (321.0) (164.0)
Reactivity Decay Rate (mk/day) -0.574 -0.568 -0.570 -0.391
Channel Dwell Time (FPD)
Inner Core
maximum 161 80 120 186
average 155 77 116 179
minimum 151 75 113 175
Outer Core
maximum 315 159 238 340
average 199 100 150 195
minimum 149 75 12 151

* BS : Bundle Shfit
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2-bundle shift 8.64 266.0
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