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Table 1 Solution of robust operation optimization model

SOP 3iij 1 IR/ MW JEH) IR/ Mvar
MMC, -0.028 7 -0.054 4
MMC, -0.207 6 -0.084 5
MMC, 0.236 3 0.347 5
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Fig.6 Node voltage distribution of robust operation
optimization model
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Table 2 Solution of deterministic operation optimization model

SOP ¥t [1 B INIR/ MW T/ Mvar
MMC, -0.005 4 -0.009 1
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Fig.7 Node voltage distribution of deterministic
operation optimization model
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Table 3 Solution of model with two-terminal SOP structure

SOP 3 1 B2/ MW TeHh T2/ Mvar
MMC, -0.022 1 -0.050 4
MMC, 0.022 1 -0.341 1
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Fig.8 Node voltage distribution of different terminal structures
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Table 4 Voltage limit violation number and proportion and
expected network loss value of each model
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Table 5 Comparison of model solving time
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Robust operation optimization of flexible distribution network based on

probabilistic multi-scenario
WANG Zhigiang' ,FANG Zheng' ,LIU Wenxia' ,WANG Lingfei' , WANG Chaoliang’ , XU Feng’

(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,North China Electric Power University,
Beijing 102206, China;2. State Grid Zhejiang Electric Power Research Institute , Hangzhou 310014, China)
Abstract ; The traditional regulating devices and methods show limitation due to the access of distribution generators
and fluctuating loads,and the application of SOP ( Soft Open Point) can solve the problems caused by the intermit-
tent sources and loads. Aiming at the application of multi-terminal flexible interconnection equipment in flexible dis-
tribution network , the topological structure and mathematical model of three-terminal SOP are built with the conside-
ration of operation loss. Since the output uncertainty of sources and loads will lead to node voltage violation and un-
reasonable power flow of distribution network ,a robust operation optimization model based on probabilistic multi-sce-
nario is established with the combination of robust optimization and scene analysis method , which is solved by conic
optimization method. In order to realize rapid generation of multi-scenario with the balance of scene number and ac-
curacy,a probabilistic multi-scenario generation method based on Latin hypercube sampling is proposed. The distri-
bution network consisting of three IEEE 33-bus systems is taken as an example to verify the effectiveness of the pro-
posed model and method ,which realizes the coordination of economy and safety of distribution network operation , im-
proves the model computational efficiency significantly,and avoids the phenomenon of “dimensional disaster” effec-

tively.
Key words: flexible distribution network ; three-terminal SOP ; probabilistic multi-scenario ;robust operation optimiza-

tion ; Latin hypercube sampling
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Fig.C1 Flowchart of algorithm
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