] jcmik

RS 2012,30(21) T it X (Special Issues)

.ﬁ::L
S

2050 4F-1if 1 [ s 7K HERZ A B 26 JL b
15 %€ 17 5t o B

REEBE,SEEE 8, KANE?

L Aeded KAt F 5 T 50, LR 102206
2. WAL AT, B % 710024

BE REPFEZEFKBELREBEER, UPEHHHERER —KTE M310 F1 =4 AP1000 A #H 3 &K, B E 2050 £
B EEKEZRBERNLMESRIHF A DESAE HGHETRERSHHT IR AP EMERENERIT TREBZH
HITHE HHERTATEZELAREBREHREBESE HHERNILRE SN RE, RAMBN TEEE T EZBURT R H MOX #
B EE EEKHERE,

REW KM A XL RHE IR ;MOX At

hESEE TL249 XWIRIATE A dol 10.3981/j.issn.1000-7857.2012.21.001

Several Hypothetical Scenarios for Nuclear Fuel Cycle of PWR in
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Abstract Based on the medium and long—term development targets of nuclear power in China, the mainstream reactor types M310 and
AP1000 are taken as research object, the several scenarios of nuclear fuel cycle of PWR are assumed before 2050 and their feasibilities
are analyzed based on the fact that the fast reactor is planning to be built in China. The resource requirements for Uranium and
Plutonium in the hypothetical scenarios of nuclear fuel cycle are carried out by using DESAE program. The results could provide a data
reference for the China’s nuclear energy development strategy. The comparison and analysis of calculation results show that the amount of
natural Uranium saving mainly depends on the scale of PWR using MOX fuel.
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Table 1 Basic parameters for PWR core
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Table 2 Content of Plutonium isotopes in MOX fuel
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Fig. 1 First assumption of PWR capacity in China
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Fig. 2 Second assumption of PWR capacity
raising in china
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Table 3 Volume of demand for natural Uranium for PWR per year
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2012 2013 2015 2020 2024 2025 2026 2030 2035 2040 2045 2050
Al 5119 6929 9057 16994 24671 25578 27466 34789 42960 52151 61071 66299
B1 5119 6929 9057 16994 24671 21209 27382 34303 41551 49382 56695 60836
C1 5119 6929 9057 16994 24671 18197 27018 33817 40919 49109 56625 61959
A2 5119 6929 9057 16994 24671 25578 27466 34789 40058 44586 51122 56759
B2 5119 6929 9057 16994 24671 21209 27382 34303 39119 43532 48331 52328
C2 5119 6929 9057 16994 24671 18197 27018 33817 38698 41859 47891 52825
X1 5119 5826 9057 14479 18315 18276 19309 23189 28050 31950 36645 38251
Y1 5119 5826 9057 14479 18315 15631 17213 22533 26996 30502 34354 35373
X2 5119 5826 9057 14479 18315 18276 19309 23189 28276 29136 33365 34755
Y2 5119 5826 9057 14479 18315 15631 17213 22533 27573 27800 31280 31991

x4 EKEZBIESERENHIBEIN/ (t-a)
Table 4 Separation work needed for PWR per year

15520 i
2012 2013 2015 2020 2024 2025 2026 2030 2035 2040 2045 2050
Al 2812 3942 5381 10180 14996 16146 17320 21988 26946 32696 38326 41877
B1 2812 3942 5381 10180 14996 16081 17320 21995 26940 32427 37982 41481
Cl 2812 3942 5381 10180 14996 16081 17326 22003 26924 26924 37985 41511
A2 2812 3942 5381 10180 14996 16146 17320 21988 24309 26447 30760 34138
B2 2812 3942 5381 10180 14996 16081 17320 21995 24306 26433 30782 34187
C2 2812 3942 5381 10180 14996 16081 17326 22003 24295 26507 30800 34201
X1 2812 3367 5381 8789 11210 11809 12419 14865 17709 20233 23168 24295
Y1 2812 3367 5381 8789 11210 11907 12530 14990 17777 20271 23158 24246
X2 2812 3367 5381 8789 11210 11809 12419 14865 17071 18001 20572 21482
Y2 2812 3367 5381 8789 11210 11907 12530 14990 17116 18041 20588 21484
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Fig. 3 Accumulative consumption amount of natural
Uranium needed for PWR
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Fig. 4 Total volume of demand for the
separation work of PWR
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Table 5 Accumulative Plutonium in PWR spent fuel before 2035

B IE Z0 o
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
R EIE A 4.9 9.8 14.7 19.6 294 343 39.2 44.1 49
JF AL HEE B 27.1 31.6 36.7 424 56.4 64.9 74.3 84.8 96.2
JE AP E C 42.4 48.9 56.4 64.9 84.8 96.2 108.6 122.0 136.4
JRb IR X 4.9 9.8 14.7 19.6 294 343 39.2 44.1 49
R EEIE Y 39.1 45.6 53.1 61.6 81.5 933 103.0 113.2 123.8
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%6 2035—2050 FEMRERBE TEKEETESEREZTENHKRE/ (t-a)
Table 6 Plutonium demand for PWR per year under the condition of assumption scenarios from 2035 to 2050

E0)
18 5 285
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
Al 14 0.5 0.3 01 -0.1 -03 -05 -05 -07 -09 -11 -13 -15 -17 -1.9 -21
B1 8.8 8.9 9.7 105 113 121 12.9 13.9 144 160 168 17.7 185 193 20.1 210

C1 11.7 11.9 12.7 135 145 149 16.6

17.4 182 19.1 199 207 215 223 232 240

A2 -82 -11.7 -124 -132 -139 -147 -154 -155 -27.7 -285 -29.7 -30.8 -31.9 -33.0 -342 -353
B2 -2.1 -4.6 43 -41 -38 -35 -33 22 -152 -103 -102 -10.1 -10.1 -10.1 -10.1 -9.8
c2 0.8 -1.6 -13 -1.1 -0.1 -11.9 -69 -69 -69 -67 -68 -68 -68 -66 -67 -67
X1 2.6 20 1.9 1.8 1.8 1.7 1.6 L.5 14 13 1.2 1.0 0.9 08 07 06
Y1 8.8 8.8 9.2 9.6 101 103 11.2 11.7 12.1 125 129 134 138 142 146 151
X2 4.5 -68 -62 =76  -715 -8.0 82 86 91 -95 -99 -104 -108 -11.2 -11.7 -120
Y2 1.7 -0.1 0.1 0.1 0.8 -0.1 22 2.4 26 28 29 3.1 32 35 35 4.0
Eo AP EAHATREE R T REAMEEATIZFRERG PuF, AT AR T EAREATIZFE T B AT R R RPN Pu B,

Notes: Positive numbers indicate the amount of Pu can be balanced under the assumed scenarios of nuclear fuel cycle of PWR this year. Negative numbers

indicate this year the amount of Pu required to be provided by the prior to the accumulation amount of Pu or proliferation of the fast rector.
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