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Fig. 1 Purpose of load restoration at three stages
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Fig.2  Flow chart of load restoration at black start stage
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Tab.3 Load restoration at black start stage
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Tab.4 Load restoration at network reconfiguration stage
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Tab.5 Load restoration at load restoration stage
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Three-stage combined load recovery algorithm considering

photovoltaic and energy storage

ZHANG Tong, ZOU Nan, YANG Guang-zhong, GUO Jin-jiang
(State Grid Dalian Power Supply Company, Dalian 110004, China)

Abstract; Considering photovoltaic station and energy storage, the paper discusses three-stage combined load re-

covery optimization algorithm. Firstly, the constraint conditions of load recovery are analyzed, and the upper and

lower limits of load recovery are proposed according to the output of on-line generator and photovoltaic, and also the

start-up power demand. Then, the paper proposes a three-stage combined load recovery algorithm applicable to sys-

tem start-up, network frame reconstruction and subsequent recovery according to system scale, grid structure, usa-

ble power generation, operation regulation capacity, energy storage and photovoltaic station. The verification results

of the New England 39 node system show that the proposed algorithm has higher load recovery efficiency.

Key words: black start; load recovery; network reconfiguration; photovoltaic; energy storage



