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Abstract ; [ Introduction | Because of the low temperature parameter, the power generation efficiency of the small modular PWR nu-
clear power plant is less than 30%. [ Method]In order to improve the efficiency of the nuclear energy utilization, the small modular
reactor can be combined with the renewable energy and the advanced supercritical CO, cycle was used as the thermal energy conver-
sion device. Based on a supercritical CO, cycle with a simple regenerative mode, adding one intercooling and one reheating, a new
hybrid power generation system was integrated with a small reactor and a solar energy source and a biomass energy source, and the ef-
ficiency of the power generation was analyzed. [ Result | The results show that the power generation efficiency is 34.13% and
41.22% for the system with the inlet temperature of the high pressure turbine at 390 C and 550 “C, respectively. In addition, the a-
nalysis of the safety of the system shows that the CO, itself has the nuclear safety property, and the supercritical CO, cycle can also be
used as the passive waste heat discharge system of the reactor to ensure that the reactor continuously exhaust the decay heat under the
severe accident condition. [ Conclusion | Supercritical CO, cycle power system integrated with small modular reactor and renewable
energy source has good power generation efficiency and nuclear safety.
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Fig. 1 Layout of supercritical carbon dioxide cycle based on

small modular reactor and renewable energy
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ARG Z L, B
W, - W,
=0 10, (1)
A WoONBE IR, W RRGILER; 0, b
[l pE AR i AR AT 3 O, S AT AR R TR i A
AR, TEI L R (n, ) 8 UG
AR AT 4% il 8t 2 R 4l Bh 15 & A )R B i K A
WOR
RGP EW A M RES BOE B 275 A1 G Uik
W R, RIRE, 1 RIS R G
TESH, TEIRHME, XS e (75 2L 4G
B bR T AL E, X BEAH TR i 5 &
A I A CO, TEAMIRBRE T, REBCESHTIRA
el [E F AR k5 B R WF 9 e (NIST ) & 4 ¥ REF-
PROP Y154 % .

F1 BIGFR CO, BHRSH

Tab. 1 Parameters for supercritical CO, cycle
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WA # i NiRE, T 35
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Tab. 1(Cont. ) Parameters for supercritical CO, cycle
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Tab. 2 Efficiency analysis results of supercritical CO, cycle
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