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Abstract: The access of high-penetration distributed generations (DGs) poses significant challenges to the
operation of active distribution network (ADN). With the consideration of the flexible and efficient regulation
capability of soft open point (SOP) in ADN, a three-layer coordinated planning model of DG and SOP was proposed,
which was combined with system planning and operation optimization. The planning of DG was determined by
maximizing the annual revenue of a DG operator in the upper layer, the planning of SOP was determined by minimizing
the annual comprehensive cost of distribution companies in the middle layer, and the system operation condition was
optimized by minimizing the loss of distribution network in the lower layer. The scenario analysis technology was
utilized to deal with the randomness of DG output, and a hybrid algorithm based on improved grey wolf optimization
algorithm and second-order cone programming was put forward to solve the model. Finally, an IEEE 33-node system
was taken as an example to verify the feasibility of the planning model and the corresponding solving algorithm.
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Tab. 1 Parameters of electricity price
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] {5 255 L XY
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DG F Ry 0.55 0.55 0.55

R AN FL A 0.25 0.25 0.25
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Tab. 2 Planning result under Scheme 1
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C /it 90.00 91.95
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C,o/I7E 1354.80 1332.70
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Tab. 4 Planning result under Scheme 3
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Fig. 3 Amplitude of nodal voltage
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