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Fig.1 Schematic diagram of coordinated restoration of

transmission and distribution systems
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Abstract: With a considerable amount of DGs(Distributed Generations) integrating into distribution system,
the power can transmit upward from distribution system to transmission system. Firstly,based on the promo-
tion of high-density DGs to the regional parallel recovery of power system, the basic conditions for the
regional recovery of large-scale power system with DGs are analyzed. Then considering related operational
constraints, a bi-level MILP (Mixed-Integer Linear Programming) model for the coordinated restoration of
transmission and distribution systems is proposed for large-scale power grids with high-density DGs. The
upper transmission system restoration model aims to maximize the output energy and load recovery, while
the lower distribution system restoration model aims to maximize the recovery number of weighted critical
load. Then a two-layer MILP model decoupling solution strategy is proposed, which considers the coopera-
tion between dispatching centers of the transmission and distribution networks. The decoupled models can
be solved by commercial optimization software respectively in transmission and distribution dispatching
centers, thus the coordination of transmission and distribution system restoration with high-density DGs is
realized, and the restoration effect is improved. Finally,an example of transmission and distribution systems
is constructed by using the improved IEEE 14-bus transmission test system and IEEE 13-bus distribution test
system,and the effectiveness of the proposed method is verified by simulation.

Key words: electric power systems; coordinated restoration; transmission and distribution systems; distributed

generation ;resilience
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