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Abstract

SFA(Standard Fuel Assembly) of 16x16 Westinghouse fuel type has been used in Kori unit
2. 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. In this study, the fuel cycle cost evaluation was performed according to the
fuel types of 16X16 advanced fuel to be developed. The fuel cycle costs of these fuel types
are closely related with the safety parameters dependent on the fuel performance. Therefore,
search of the optimized fuel loading pattern was performed by assuming the revised safety
limits considering the mechanical and thermal performance of these advanced fuels and the
fuel cycle costs are evaluated based on these loading patterns. The result of cycle cost
showed that the FROD 0.350 inch was optimized size. But due to the strategy for longer
cycles and the upper limit that exists in the enrichment to be used in Kori 2, as well as

Westinghouse previous experience, the 0.360 inch was proposed as optimized FROD.
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E L AR F8 AY
70 2k 70 2k 70 2k 70 2k 70 2k 7N 2k
3w SFA (2 1 & (I (2 1 & (R
(SFA) | (New) | (OFA) | (New) | (New) | (New)
Clad OD(in) 0.374 0.374 0.364 0.360 0.356 0.350 0.345
Pellet OD(in) 0.3225 | 0.3225 | 0.3127 | 0.3088 | 0.3049 | 0.2990 0.2941
Pellet Length@in) | 0.3870 | 0.3870 | 0.3750 | 0.3700 | 0.3660 | 0.3590 0.3530
Effective Dish(%)| 1.2074 | 1.2074 | 1.2110 | 1.2110 | 1.2110 | 1.2110 1.2110
Clad Material Zirc-4 | ZIRLO | ZIRLO | ZIRLO | ZIRLO | ZIRLO | ZIRLO
Grids Material | Inc-718 | ZIRLO | ZIRLO | ZIRLO | ZIRLO | ZIRLO | ZIRLO
IFM N/A ZIRLO | ZIRLO | ZIRLO | ZIRLO | ZIRLO | ZIRLO
T/B T/B T, T, T/B T/B
Axial Blanket N/A ) / ./ ,/B ./B ./ ./
6inch 6inch 6inch 6inch 6inch 6inch
¥ 2 AgAse] 4% ndd 2o 947 A9 Ade AANEAe Hu
16X16 17X17
AAA AL
AAAA 7T | NGF(FEA]) | AAEA 7 | NGF(E3EA])
WABA, Gd,
BA PYREX WABA Gd, IFBA
IFBA
Axial Blanket N/A H2ZA/BHE| T/B 6in HAA/BY &
7174 o][Month] 15 >18 18 >18
Fdh A 3= 1.55 1.70 1.65 1.81
HZP MTClpcm/°F] 5 5 5 5
AAAFE[%A o] 2.0 2.0 1.77 1.77
T A3 w/o] 3.8 5.0 5.0 5.0
HY AL E[MWD/MTU] 60,000 75,000 60,000 75,000




3 9Ynd 3UEY 954 nu
Cycle Discharge
. U-Load HZP | HZP
Cycle OD |Enrich BU BU BA # Max.
) Core MTC | Cb
Length | [in] | [w/o] | [MWD/ [MWD/ kg Ul WABA toermn/F] | toom] Fdh
cm, m
kgU] kgU] : P kP
0.374
4194 16.168 40.757 49973 592 -2.68 | 2316 |1.464
(SFA)
0.364 | 4.297 17.200 43.358 46976 | 560 -0.20 | 2178 |1.472
4307 | 0.360
' 4.358 17.638 44.462 45809 560 +0.85 | 2137 |1.479
EFPD [(OFA)
(48 Feed)| 0.356 | 4.427 18.091 45.604 44662 560 +1.87 | 2096 |1.497
0.350 | 4.553 18.812 47.445 42950 | 560 +3.46 | 2050 |1.528
0.345 | 4.680 19.443 49.013 41556 | 560 +4,76 | 2022 |1.554
0.374
3.849 12.764 38.611 49973 416 -4.89 | 1995 |1.486
(SFA)
0.364 | 3.941 13.578 41073 46976 | 496 -3.06 | 1792 |1.493
340 0.360
3.993 13.924 42.120 45809 496 -2.20 | 1745 |1.505
EFPD [(OFA)
(40 Feed)| 0.356 | 4.055 14.281 43.200 44662 496 -1.30 | 1707 |1.517
0.350 | 4.168 14.851 44.924 42950 | 496 +0.03 | 1657 |1.541
0.345 | 4.284 15.349 46.431 41556 | 496 +1.13 | 1635 |1.571




i 4 BAE BE Fe g8 W
g = A=

(U308 H]) 3140 $/kgU
1 3hn) 580 $/kgU
=2 99.20 $/SWU
7}3-H) 233 $/kgU

o] & 9.4 %/yr
APEEARE A 260 $/kgU
AbEEA R A 400 $/kgU

AEFAs Azt 10 year
1431 $/rod

WABA &7}k




E 5. A" FrH ALt 23

Cycle Discharge )

) U-Load Cost/ |Relative| Cost
Cycle | OD |Enrich BU BU BA # )
Length | [in] | [w/o] | MWD/ MWD/ Core WABA Reload Cost | Gain
eng in w/0 5 5
kgU 10 % 10
kUl kUl [kgU] [10°$] [%] |[10°%]

0.374
4,194 16.168 40.757 49973 592 17648 100 -

(SFA)
0.364 | 4.297 17.200 43.358 46976 560 17092 96.9 556

4307 | 0.360
4.358 17.638 44.462 45809 560 16964 96.1 684

EFPD [(OFA)
(48Feed) | 0.356 | 4.427 18.091 45.604 44662 560 16850 95.5 798
0.350 | 4.553 18.812 47.445 42950 560 16774 95.0 875
0.345 | 4.680 19.443 49.013 41556 560 16781 95.1 867

0.374
3.849 12.764 38.611 49973 416 13227 100 -

(SFA)
0.364 | 3.941 13.578 41073 46976 496 12817 96.9 410

340 0.360
3.993 13.924 42.120 45809 496 12687 95.9 540

EFPD [(OFA)
(40Feed) | 0.356 | 4.055 14.281 43.200 44662 496 12604 95.3 623
0.350 | 4.168 14.851 44,924 42950 496 12529 94.7 698
0.345 | 4.284 15.349 46.431 41556 496 12521 94.7 706




Note. Fxx
1X
2X

oy

1 2 3 4 5 6 7
2X  |1X 1X F20 |1X F8 2X
1X 1X F20 |1X F20 |F 2X
1X  |F20 |1X F16 |1X 1X

F20 1X F16 |1X F 2X

1X  |F20 |1X F 2X

F8 F 1X 2X

2X 12X

-—> F ! Feed Fuel, xx : # of WABA rods

--> Once Burnt Fuel
--> Twice Burnt Fuel

1.

MEF OFAA S 487 Alds AHE 1/4
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HZP Critical Boron Concentration [p
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HFP Maximum Fc

1.57

1.55

1.53

1.51

1.49

1.47

1.45

L\\_\ —+— 430 EFPD

SN
N

\

S

0.345 0.35 0.355 0.36 0.365 0.37 0.375

Fuel Rod OD [inch]

Reload Cost (US$)

17,700,000
17,600,000
17,500,000
17,400,000
17,300,000
17,200,000
17,100,000
17,000,000
16,900,000
16,800,000
16,700,000

Kori-2 Reload Uranium Cost
(430.7 EFPD; 48 FA's Feed)

. d

-

~———

0330 0335 0340 0345 0350 0355 0360 0365 0370 0.375

FROD (in)

0.380
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Number of Feed Assembli

56

I
—*—0.345inch OD
—=—(0.350inch OD

2 | —0.360inch OD — _
—-0.374inchoD |
48

/ /
/
/
44 —
-
/ ~

40

36
390 410 430 450 470 490 510 530 550

Cycle Length [ EFPD]

19 6. Cycle Lengths for different FROD with 5 w/o enrichment
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