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Satellite Communication Ground System Protection in Snow Environments:
Automatic Removal System Design and Safety Strategies
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Abstract : To address the threat of sudden snowfall in high-altitude and high latitude areas to the operation of
communication satellites for long—distance oil and gas pipelines, this paper proposes an automatic
snow removal system that integrates intelligent perception, dynamic decision—making, and multiple
safety guarantees, addressing the shortcomings of existing snow removal devices that rely on
manual labor, lack environmental perception, and automatic response. The current long—distance
oil and gas pipeline stations can only be manually started and stopped remotely for snow removal,
and cannot automatically remove snow in case of sudden snowfall. In terms of system design, real—
time data on snowfall, snow accumulation, and equipment temperature are collected through multiple
sensors to accurately predict snowfall risks and prioritize scheduling. In terms of security protection
strategy, a three—layer protection mechanism of "monitoring control emergency" is constructed, and
a dynamic priority scheduling model is established to ensure that high load channels prioritize snow
removal. This study provides technical support for the operation of satellite communication facilities
for long—distance oil and gas pipelines in extreme weather conditions. The proposed multi-level safety
protection strategy reduces abnormal satellite communication interruptions, improves SCADA system
data stability, and ensures the safe and stable operation of long—distance oil and gas pipelines.
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