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Lunar Night Power Supply:
Circulative Renewable Energy System Capable of Continuous Power Generation
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Development is proceeding on a circulative
renewable energy system for lunar night power supply.
For proof of principle of the circulative renewable
energy system, a system with approximately 1/10 the
power of the expected launch unit was constructed,
and a cycle test with 39 cycles was conducted, which
is equivalent to three years of lunar use.

In the fuel cell stack, the membrane electrode
assembly was designed in consideration of changes
in the electrolyte membrane properties due to
pure oxygen supply. In the electrolysis cell stack,
component materials were selected that have reliable
flame-retardant properties and oxidation resistance
under high-pressure oxygen. In the electrochemical
hydrogen compressor stack, discharge of stagnant
water on the reaction surface was enhanced by
optimizing the flow path structure. In addition, controls
and systems were constructed to establish stable water
circulation.

Through these initiatives, a cycle test was achieved
and demonstrated the feasibility of continuous power
generation through water circulation, which is the
concept of the circulative renewable energy system
and completed the proof of principle.
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Table 1 Expected mass of each component of CRE
system
ltems Mass (kg)
CRE system 727
Storage system 814
Fuel water 370
Total mass 1911
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Fig. 12 CRE system for demonstration test

Table 2 Specifications of CRE system for
demonstration test

CRE

system System weight [kg] 2900
Average power (generation mode) [W] 221.6
sgcc;k Stack weight [kg] 50
Stack dimensions [mm] 570 x 266 x 250
Pressure of generated oxygen [MPa] 14.7
EC Average oxygen production rate [g/h] 179.5
stack Stack weight [kg] 260
Stack dimensions [mm] ®393 x 447
Hydrogen pressure increase [MPa] 70.0
EHC |Average hydrogen pressurization rate [g/h] 225
stack Stack weight [kg] 470
Stack dimensions [mm] 460 x 623
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