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Fig.1 Principle schematic diagram of competitive failure
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Reliability evaluation of wind turbine competitive failure
considering extreme weather impact process
ZHAO Hongshan,LIN Shiyu,QU Yuehan,YANG Ao,CHANG Jieying
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)
Abstract: Aiming at the problem that the operation reliability of wind turbines is easily affected by extreme
weather, a reliability evaluation method of competitive failure of wind turbines considering the process of
extreme weather impact is proposed. Considering the natural degradation of wind turbines,the instantaneous
degradation caused by extreme weather impact and the accelerated degradation caused by the continuous
process of extreme weather,a comprehensive degradation model of wind turbines under exireme weather is
constructed. Considering the influence of wind turbine degradation process on its impact resistance ability,
a competitive failure model of wind turbine is established to evaluate the reliability of wind turbine. Based
on the engineering data of a wind farm in northern China and the historical data of extreme weather, the
reliability of a 2 MW wind turbine is evaluated and the parameter sensitivity is analyzed. The results show
that by the fifth year, the reliability of wind turbine is 0.84 by considering only natural degradation, and
0.178 by considering extreme weather impact process, which is more in line with engineering practice.
Through the sensitivity analysis of model parameters,it is found that after the operation time exceeds 3 years,
the degradation failure begins to gradually affect the reliability of wind turbines.
Key words:wind power;wind turbine reliability evaluation;extreme weather impact;impact duration process;

competition failure;hard failure threshold drops
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Prediction of hydrogen demand in transportation field based on system dynamics
ZHOU Zhuan' ,MIAO Shuai’, YUAN Tiejiang’
(1. State Grid Xinjiang Electric Power Co.,Ltd., Urumqi 830011, China;
2. School of Electrical Engineering, Dalian University of Technology,Dalian 116024, China)

Abstract: In order to predict the hydrogen demand under the “double carbon” target, by fully excavating
the influence factors related to the hydrogen demand, the prediction system of hydrogen demand in the
transportation field based on system dynamics is constructed. The causality diagram and system flow diagram
of the hydrogen demand prediction system in the transportation field are drawn, focusing on the hydrogen
energy substitution of buses,heavy trucks and household cars. The validity of the model is tested by histo-
rical data. Taking Xinjiang as an example, three development levels of low speed, medium speed and high
speed are set to analyze the impact of policy support and economic input on the hydrogen demand in the
transportation field. Simulative results show that the transformation of the transportation field is relatively
slow before 2030. The impact of policy and economic investment is gradually obvious,and the higher deve-
lopment levels, the larger the growth rate of various types of transportation vehicles. By 2050, the average
hydrogen energy substitution rate at the high-speed development level will reach 2.2 times that at the low-
speed development level,and the return on hydrogen sales will reach 2.5 times that at the low-speed deve-
lopment level.

Key words: transportation field; system dynamics; demand pridiction; analysis of development level; hydrogen

energy substitution
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