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Abstract

Kori unit 2 has been applied SFA(Standard Fuel Assembly) of Westinghouse fuel type
developed in 1970s. But there is a difficulty in using this fuel for the low leakage
loading pattern and long term fuel cycle strategy related to the fuel cycle cost because
of low safety limit such as hot channel factor. Therefore, the development of 16X16
advanced fuel is gathering strength. In this study, the fuel cycle cost evaluation was
performed according to the fuel types of 16X16 advanced fuel to be developed.
Westinghouse fuel types are classified as SFA and OFA (Optimized Fuel Assembly) by



fuel rod size largely. The fuel cycle costs of these fuel types are closely related with
the safety parameters dependent on the fuel performance. Therefore, the optimized fuel
loading pattern search were performed by assuming the revised safety limits
considering the mechanical and thermal performance of these advanced fuel and the
fuel cycle costs are evaluated based on these loading patterns. The equilibrium cycle
loading patterns are determined for the various number of feed fuel using ANC code, 3D
nodal depletion code for nuclear design, for Kori unit 2. As the results, both of the front
and back-end fuel cycle cost analysis show that OFA gives more economic gain
compared to SFA and the maximum economic gain is of 1.34 million dollars, considering

the front—end fuel cycle only.
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E1 AR FAAY ¥)w
o = SFA MFAE(SFAY) | NEFASE(OFAY)
Clad OD(in) 0.374 0.374 0.360
Pellet OD(in) 0.3225 0.3225 0.3088
Pellet Length(in) 0.3870 0.3870 0.3700
Effective Dish(%) 1.2074 1.2074 1.2110
Clad Material Zirc—4 ZIRLO ZIRLO
Spacer Grids Material Inc-718 ZIRLO ZIRLO
IFM N/A ZIRLO ZIRLO
Axial Blanket N/A T/B 6inch T/B 6inch
E2. 7 dge Fo 54 9 AA AgA
= SFA NFAE
BA PYREX WABA
Axial Blanket N/A T/B 6 in
7|4 o] (EFPD) 430.7 430.7
A5 A 2= A5 (pem/°F) 5 5
Fu, AlH] 1.435 1.500
F5E A 3Hw/o) 3.8% 5.0
T71% 9=9 2ATEE(ppm) 2300 2300
8 AA=(MWD/MTU) 60,000 70,000
) AAl FFE A 3.8w/oolH F71dole] HuHILE Sl AT A b




3 B Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7
° SFA N N N N N e
SFA OFA SFA OFA SFA °
OFA
ANAEF 48 48 48 44 44 40 40
FF%(w/o) 4.25 4.192 4.325 4.439 4.615 4.761 5.001
Axial Blanket N/A 1.8w/o, | 1.8w/o, | 1.8w/o, | 1.8w/o, | 1.8w/o, | 1.8w/o,
6 in 6 in 6 in 6 in 6 in 6 in
BA A} PYREX WABA WABA WABA WABA WABA WABA
142 in 120 in 120 in 120 in 120 in 120 in 120 in
A8 BA T 528 592 560 592 528 544 544
Core Uranium | 50,055 | 50,055 | 45,880 | 50,055 | 45,880 | 50,055 | 45,880
Loading(KgU)
7] Aol 430.7 430.7 430.7 430.7 430.7 430.7 430.7
(EFPD)
FALE 16,145 | 16,145 | 17,610 | 16,145 | 17,610 | 16,145 | 17,610
(MWD/MTU)
YEALE 40,699 | 40,699 | 44,392 | 44,399 | 48,428 | 48,839 | 53,270
(MWD/MTU)
HZP BOC Cb 2419 2313 2154 2426 2260 2496 2295
(ppm)
Peak Ass Bu 51,913 | 50,951 | 55,213 55397 59344 61,058 | 62,627
(MWD/MTU)
Peak Rod Bu 54,413 | 53,185 | 57,278 57806 61607 64,113 | 65,467
(MWD/MTU)
Max. Fpy 1.414 1.465 1.477 1.495 1.499 1.491 1.499
HZP BOC MTC | -1.786 | -2.561 0.761 -2.622 0.813 -3,448 | -0.169
(pcm/°F)
Al AR | dA L4P L4P L4P L4P L4P L4P
TEE * A




2 A
D3(U308 H]) 31.40 $/kgU
1 2hH] 5.80 $/kgU
e Z) 99.20 $/SWU
7}-5-H] 233 $/kgU
o] A}& 9.4 %/yr
AR A 260 $/kgU
AHESA g Ay 400 $/kgU
AHETA s A7)zt 10 year
PYREX & @7} 996 $/rod
WABA & @7} 1431 $/rod
35, A8 F7)8] ALHA T
g = Case 1l Case 2 Case 3 Case 4 Case 5 Case 6 Case 7
SFA MNFSFA | NHFOFA | /N=ESFA | /WHOFA | 7N=SFA 1% OFA
Az 48 48 48 44 44 40 40
%5 (w/o) 4.25 4.192 4.325 4.439 4.615 4.761 5.001
BA A} PYREX | WABA WABA WABA WABA WABA WABA
ALE BA 2 528 592 560 592 528 544 544
U-Loading | 50,055 50,055 45,880 50,055 45,880 50,055 45,880
(kgU)
F714 o] 430.7 430.7 430.7 430.7 430.7 430.7 430.7
(EFPD)
F714] 5.279 5.021 4.801 4.997 4.754 5.007 4.745
($/MWh)
=71 4] 100 95.1 90.9 94.7 90.1 94.8 89.9
(%)
F714] o= - 1,419 2,571 1,533 2,790 1,470 2,813
(10%%/571)
OFA-SFA - 1,152 1,257 1,343
(10°$/571)




6. A5 F718] ALE

3 = Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7
SFA NESFA | 7H¥OFA | 7N=SFA | 7H=0FA | 7I=SFA 71k OFA
AAEF 48 48 48 44 44 40 40
%= (w/o) 4.25 4.192 4.325 4.439 4.615 4.761 5.001
BA AM%¥ PYREX WABA WABA WABA WABA WABA WABA
A& BA 528 592 560 592 528 544 544
U-Loading 50,055 50,055 45,880 50,055 45,880 50,055 45,880
(kgU)
F714d ] 430.7 430.7 430.7 430.7 430.7 430.7 430.7
(EFPD)
T7]H] 6.336 6.078 5.770 5.951 5.628 5.857 5.525
($/MWh)
o714 100 95.9 91.1 93.9 88.8 92.5 87.2
(%)
F71H] o] = - 1,425 3,046 2,088 3,736 2,554 4,213
(10°$/571)
OFA-SFA - 1,621 1,648 1,659
(10%$/571)




1 2 3 4 5 6 7
1 2X 1X 1X Fy 1X Fig 2X
2 1X 1X 1X 1X Fo F 2X
3 1X 1X 1X Fy 1X F
4 Foy 1X Fa 1X Fog 2X
5 1X Fa 1X Fog 2X
6 Fig F F 2X
7 2X 2X
Note. F,, - F : Feed Fuel, xx : # of PYREX rods
1X — Once Burnt Fuel
2X — Twice Burnt Fuel
a1, @A SFAG R 487 Adm AR 1/4w=4 Fadsd
1 2 3 4 5 6 7
1 2X 1X 1X Fy 1X Fq 2X
2 1X 1X Fao 1X Foy F 2X
3 1X Fy 1X Fig 1X 1X
4 Fy 1X Fi6 1X F 2X
5 1X Fa 1X F 2X
6 Fq F 1X 2X
7 2X 2X
Note. F,, - F : Feed Fuel, xx : # of WABA rods
1X — Once Burnt Fuel
2X — Twice Burnt Fuel
-2, N OFAL R 487) Adxs A8 1/44] GRS



—x— 702k SFA
—— 7|2 OFA




	분과별 논제 및 발표자

