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Disaster Resistance Protection Technology and Operational Reliability Analysis of
New Energy Power Generation Equipment under Extreme Weather Conditions

Wen Kai
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Abstract : With the continuous increase in the proportion of new energy sources in the power system, the
issues of equipment failures and outages in power generation caused by extreme weather have
become increasingly prominent, posing a serious threat to the safe and stable operation of the power
system. This paper aims to systematically analyze the impact mechanisms of extreme weather on
new energy power generation equipment and conduct in—depth research on corresponding disaster
resistance protection technologies and operational reliability. The article provides a detailed analysis
of the specific impact pathways and damage mechanisms of five types of extreme weather—strong
winds, heavy rainfall and flooding, extreme temperatures, lightning, and sandstorms—on wind turbine
generators and photovoltaic power generation systems. From the three dimensions of "pre—event
prevention, in—event response, and post—event recovery," a comprehensive disaster resistance
protection technology system for new energy power generation equipment is constructed, covering
key technologies such as scientific site selection, equipment selection, monitoring and early warning,
active control, rapid inspection, and intelligent repair. Building on this foundation, this paper establishes
a system reliability model that considers the impact of extreme weather by integrating reliability
analysis theory and conducts a Monte Carlo simulation analysis using a case study of a wind-solar
complementary power station in northwest China.

Keywords : extreme weather; new energy power generation; disaster resistance protection;
operational reliability
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