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Abstract: The integration of large number of photovoltaic power stations into the distribution network increases the
operational uncertainty, and have a significant impact on the operational flexibility of the distribution network. This
paper first investigates the calculation algorithm which aims at estimating the degree of flexibility that can be provided
by the connected point to the main grid, energy storage devices and demand response loads. Then, a bi-layer optimal
dispatch model of distribution networks with distributed photovoltaic power stations is established with the considera-
tion of the system flexibility. The upper-layer model solves the optimal dispatch scheme that minimizes the distribu-
tion network operating cost under a certain scenario of photovoltaic output, while the lower-layer model solves the
most severe scenario within the fluctuation range of photovoltaic output. By the iterative solution of the upper-layer
and lower-layer models, the optimal dispatch scheme of the distribution network is obtained. In addition, although

the extreme scenarios merely occur in actual operation, satisfying the flexibility requirements of these scenarios usual-
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ly requires relatively high economic cost. To address this problem, intuitionistic fuzzy programming is introduced to

transform the original optimal dispatch model into an intuitionistic fuzzy programming model, which could obtain a

comprehensive optimal dispatch scheme for satisfying the operating costs and flexibility constraints. Finally, an actual

distribution network model with distributed photovoltaic is used to validate the correctness and effectiveness of the

proposed method.

Key words: distribution network with distributed photovoltaic;optimal dispatch; flexibility; bi-layer optimization; in-

tuitionistic fuzzy programming
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Figure 5 Structure diagram of an actual distribution network
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Table 3

FRBEAR F AT EGEATH A AR TR W& SHE
Operating cost and S-value of the most severe

curve of the optimal solutions of different models

RIR £ BATHM F/oC BIRMZ S M
ANZ IR RIE LR 30 626 0.688 0
AR R R 30 822 0.001 9
% JR BT A W S 4 St 31 240 0

R4 RREE ARG R
Table 4 Influence of maximum toleranceon

fuzzy optimal solution

KA % B F /50 IR S E
0.1 31225 0.000 4
0.3 30 822 0.0019
0.5 30 749 0.008 8
1.0 30 680 0.079 0

10.0 30 626 0.688 0
20.0 30 626 0.688 0
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