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Expectations and Covariance Calculation of Nodal Current and
Reactive Power at PV Nodes Based on Probabilistic L oad Flow
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Abstract

Usually, traditional probabilistic load flow analysis is based on the probability
distribution features of nodal power and nodal voltage. On this basis the probabilistic
optimal power flow, probabilistic load analysis, probabilistic stability and so on are
formed. In this paper, taking nodal injection power and voltage operation curve of PV
node as foundation, according to the basic property of numerical characteristics of
random variables and relevant equations for probabilistic load flow calculation the
expectations of nodal current, reactive power at PV node and power at balancing node
as well as computing formula of covariances are derived by different methods; the
computation accuracy of various algorithms are compared and analyzed. Results of both
theoretical analysis and calculation examples show that these algorithms are effective,
and the accuracy of algorithms relies on the expectation of nodal voltage and
computation accuracy of covariances.
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