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A scheme of lunar surface nuclear reactor power
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Abstract To establish a lunar base, the energy supply is a first issue to be solved. The nuclear reactor power has the advantages of

high power, long service life and environmental resistance ability. It is an ideal energy solution option for the lunar base and other

deep space exploration missions. A brief analysis of the current status of the energy resources that can be used for a lunar base is

made. The design idea of a 40 kW. nuclear reactor power for the lunar surface is proposed. After the preliminary optimization design,

the scheme and the overall design parameters of the nuclear reactor power are given. Finally, the power scheme is analyzed and

demonstrated from the aspects of the reactor physics, the shielding, the thermal performance and structure. It is shown that the nuclear

reactor power scheme is reasonable and feasible. It can meet the requirements of safety and long life service.
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Table 1 Main performance parameters
of liquid metal coolant
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Table 2 Main design parameters of nuclear
reactor power system
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Fig. 1 Scheme of reactor core
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Table 3 Critical parameters of nuclear reactor power system

PRI b Akl %
WAV AR (Pl 5 2T 2= M) 1.01399 1.38
WA IS HE S (P T S 2 2= /M) 1.01258 1.24
VR ASHEES (I 57 e = ) 0.87994 -13.64
TV AR S TS (s il 5 4 et 220 1.00613 0.61
— AR AEAMN, ARG S E R 22 0.90091 -11.00
SRR A TV 0.88943 -12.43
SR HEAR AR VD T (M AR K) 0.88347 -13.19
SR HEA AR VDT (M k) 0.96622 -3.50
SR AR A K H (RS R E K ) 0.88261 -13.30
SR AR A K H (SRS N PR ) 0.96589 -3.53
HHE s i 2% ) FA T 0.94405 -5.93
PR AR VD Gt Rt K) 0.81296 -23.01
PR AR VD G koK) 0.91087 -9.79
BRHESR A K H (SR E7K) 0.75461 -32.52
PRHESR K H (S P E7K) 0.86288 -15.89

TSR AR FEREEE K T 0.1 MeV Ay
T PR R R 2355107 /(em®es) , e R IR RTE
T DX PO 7 BRI, 29 9 3.4%10° /(em®-s) , 8 4F- 75 11 P9
ISEB I B B R R R 8.57X107 fem?, R TP F I R R
7.42%10% /em®,

FE IR HE ) F8 A AN ] 2 IR 3 BTR

Fig. 2 Relative power distribution of 1/6 reactor core
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Fig. 4 General configuration of nuclear reactor power system
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