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含分布式电源的地区电网动态概率潮流计算
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摘要： 

风力发电、太阳能光伏发电等分布式电源并网后，地区电网的潮流变化具有一定的随机性。根据风能、太阳能和电

力负荷变化的规律性与随机波动特性，定义动态随机变量，并提出通过确定的变化规律与随机变量叠加来建立其概

率模型。利用半不变量的可加性，通过简单运算得出动态随机变量的数字特征，并采用Gram-Charlier级数近似法

计算其概率密度函数。对实际地区电网进行仿真分析，结果表明采用动态随机变量的概率模型能同时计及规律性变

化和随机变化，提出的动态概率潮流计算方法切实可行。 
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Abstract: 

The power flow in the district grid varies with some randomicity especially distributed generations are 
integrated, such as wind power generation, photovoltaic generation etc. According to the laws and the 
stochastic waving of the changes of wind energy, solar energy and electric power load, dynamic random 
variable was defined and its probability model was built by integrating the laws of the changes and 
random variable. The numeric characteristics of the dynamic random variable were calculated by simple 
calculation based on using semi-invariant. And its probability density function was estimated through the 
approximate method on Gram-Charlier progression. Simulation tests were carried out on data of a 
district grid. The result indicates that the probability model of the dynamic random variable can comprise 
the laws and the stochastic waving. And the calculation method of dynamic probability power flow 
presented in this paper is feasible.
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