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Fuel Management Study and Economic Analysis of Long-term Refueling
for Qinshandl NPP

YAO Hong LIU Guoming
( China Nuclear Power Engineering Co. Ltd. Beijing 100840)

Abstract: The fuel management study on long-term refueling is presented for QinshandI NPP. The four units of Qinshan-l NPP a—
dopt OUTHN reloading pattern and annually refueling now with 36 assemblies containing 3. 7% enriched UO2 fuel. For 18-month
long term refueling 44 assemblies with 4. 45% enriched fuel and IN-OUT reloading pattern will be used. However the cycle length
of designed long-term reloading pattern is not enough as a result the NPP utilization is reduced. A fuel management strategy em-—
ploying 48 assemblies with 4. 45% enriched fuel and IN-OUT reloading pattern is introduced. The economic analyses of the three fu—
el management strategies including the income of electricity generation expenditure of fuel assembly cost and effect of NPP Outage
frequency are investigated. Several advantages are deduced by compare analysis. So the introduced strategy is recommended for the
Qinshan-I NPP 18-month long term refueling.
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Fig. 2 Equilibrium cycle core reloading pattern of No. 2 scheme
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Equilibrium cycle core reloading pattern of No. 1 scheme
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Tabl. 1 Fuel management main result comparison of equilibrium
cycle of two schemes
1 2 °
/ 44 48
#y 1% 4.45 4.45
/EFPD 479 508
/d 35 35
1% 0.932 0.936
/(MWd/tU) 16 693 17 671
Fan™ 1.571 1.552
/ 400 384
EOC /(MWd/tU) 45 888 44 515
/( pem/°C) —4.461 ~1.685
/(MWd/tU) 50 690 50 934 3
/pem 2 44() 2 398 Fig. 3 Generate electricity cost factor
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o PWE 4,
PWE = (1 - d’IRT) /( d"IRT) (2) 5 2
d’:ln(1+d); d o o
2
3
° Tab. 3 Calculation item and unit price of fuel costs
2
Tab. 2 Generate electricity of a set fuel of equilibrium cycle
/ / / / / /
1 2 1bU3;0gy  kgU  SWU  kgU  kgU  kgU kgU
K/MWe 650 650
PIMWL 1930 1 930 65 12.5 160 400 30 1 000 1 000
/d 479 508
4 2
/d 35 35
Tab. 4 Fuel assembly costs and generate electricity
L 1% 100 100 .
incomes of two schemes
T/ 1.312 3 1.391 8
1 2
E/MWh 7.472 4 x10° 7.924 8 x10°
IRT/ 3.776 7 3.654 3 ! a4 48
d 0.05 0.05 /% 4.45 4.45
F,/
& 0. 048 8 0.048 8 1 36 838 387 40 187 331
F,/
PWE 0.9133 0.9159 2 2659 067 2 900 800
Fy/ 24 547 083 26 778 636
/MWh 6.824 4 x10° 7.258 5 x10° }
F,/ 8 568 806 9 347 789
/MWh 4.846 1 x10° 4.879 1 x10° ¢
Fs/ 310 037 340 248
4.2 Fgl 10 334 551 11 341 603
4 1 a Fi/ 2 391 182 2 624 191
F,~F,/ 85 649 113 93 520 598
Fi; b
o ) 6.28 6.28
UK, Fyoc 235 / 5.378 8 5.873 1
Fyo d G 1222 1224
. [3 »
F,; e 5
) f -1 Tab.5 Fuel assembly costs and generate electricity incomes
F of two schemes in NPP life
Fg, h 1 2
/ / 40 40
F7o a~d ( /d 479 508
/d 35 35
) o & "'h o
4 /( +kWh™!) 0.43 0.43
/MWh  4.846 1 x10°  4.879 1 x10°
° L / 20. 838 2 20. 980 2
/ 5.378 8 5.873 1
t, o / 3.819 6 3.947 8
! / 17.018 6 17.032 3
2
o 3 ( 15  Continued on Page 15)
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