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Research on Hybrid State Estimation of Distribution Networks with Renewable Energy
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Abstract: To address the challenges brought by the uncertainty of discrete and continuous hybrid state
during distributed generation operation to distribution network state estimation, a hybrid state estimation
method incorporting both discrete switch variales and continuous voltage variables is proposed in this paper.
First, the target function is set up with the least squares method as the criterion, the action mechanism of
switch state to the nodal admittance matrix is considered , the node voltage and switch state are used as
combined estimation to construct a complex mathematical model. Considering the complexity of solving
complex variables, the complex variables is transformed into real variables by coordinating transformation
and decoupling of real and imaginary parts. Then, the mathematical model is decomposed into master
problem and a sunproblem using the generalized Benders decomposition method (GBD). By updating the
solution results of the subproblem, the master problem under the updated constraints is solved. The
optimal solution of the objective function is achieved through the iterative solution of the master problem
and subproblem in an interactive manner. Finally, the effectiveness of the proposed method is verified in
the simulation is verified using the IEEE 33-node test case. The superiority of the method in calculation

speed and accuracy is demonstrated by comparing with the convex relaxation solution method.
Keywords: distributed power; hybrid state estimation; switch state; generalized benders decomposition;

distribution network
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