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Analysis of Power Supply by Laser Power Transmission in Lunar Polar Orbit

HOU Xinbin', SHI Dele’, XU Hongyan’, DING Suquan’

(1. Qian Xuesen Laboratory of Space Technology, CAST, Beijing 100094, China;
2. Shandong Institute of Aerospace Electronic Technology, Yantai 264670, China;
3. Beijing Space Quest Co., Ltd., Beijing 100088, China)

Abstract: Based on the an analysis of the characteristics of lunar exploration and laser power transmission (LPT), considering
the feature of covering the polar regions for the lunar polar orbit, a laser wireless power supply system operating in the lunar polar
orbit is proposed to power the lunar surface explorer in the polar regions to solve the power supply problem during the shadow period
of up to 14 days. For the lunar orbiter, the 500 km circular lunar polar orbit selected. The lunar orbiter is equipped with high-power
solar array, high-power laser, laser emission and beam pointing control device. The lunar surface explorer is equipped with laser PV
array to obtain electric power by laser power transmission in the visible arc between the lunar orbiter and the lunar surface explorer
during the shadow period. According to the analysis, for the 12 kW laser and 800 mm aperture transmitting optical system and 4 m
receiving laser array, the average power supply is about 2.7 kW during LPT, and the average power supply of lunar explore can reach
300 W, which can meet the survival and partial operating requirements of the surface explorers.

Keywords: lunar exploration; wireless power transmission; laser; power supply system

Highlights:

e Laser power transmission is a feasible technology to solve the power supply problem during the shadow period of up to 14 days

for lunar surface explore.

e The coverage characteristics of lunar orbiter to the polar surface explorer for different orbit altitudes are analyzed.

o A laser wireless power supply system operating in the lunar polar orbit is proposed and the key specifications are analyzed.

e The laser wireless power supply system will transmits 12 kW laser and supplies average 300 W to the surface explorers.
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