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Fig.1 Curves of bus voltage variation and power response
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Fig.2 Power transient response comparison between
photovoltaic power generation system and

polynomial static load model
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Fig.3 Power transient response comparison between
detailed model and equivalent model of

photovoltaic power generation system
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Table 1 Parameter identification results of polynomial model

HefkitiJs 7 MW Lppy bmﬂ‘ Copv Pap bqp\‘ Capv E/ %
27 -310.454 -28.5705 -3.08 100.5214 —-104.5578 0.588 3.59
23 -150.463 -18.6616 -10.38 100.5214 -104.5578 0.430 3.17
14 -10.375 -1.5617 -13.04 100.5214 —104.5578 0.165 2.77
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Table 2 Parameters of integrated polynomial model
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Table 3 Parameter identification results of equivalent model
HtkBiE R
Py (; X,  s/% P,/MW  a b, ‘, a, b, ‘, X, E /% E /%
20 0.2405 2.1275 45.34 0.0397  0.1247 0.8356 3.8541 2.3983 -5.2524 0.1018 11.95 26.70
120 30 0.2421 2.1433 45.12 0.1644 04191 0.4165 7.4191 24924  -89115 0.1026 9.70 27.17
40 0.2442  2.1652 45.34 0.3604  0.6097  0.0299 7.4326 2.5631 -8.9957 0.1014 14.95 35.68
20 0.2443 2.1654 45.52 -0.6226 -0.4252 2.0478 6.7709 2.6018 -8.3727 0.0950 8.24 22.44
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Fig.4

when photovoltaic penetration is 120 %
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Multi-energy complement and coordinated post-contingency recovery method of
distribution energy networks based on master-slave game theory
MA Tianxiang',JIA Boyan',LU Zhigang’, CHENG Xiao’, WANG Daiyuan*
(1. State Grid Hebei Electric Power Research Institute,Shijiazhuang 050021, China;
2. Key Laboratory of Power Electronics for Energy Conservation and Motor Drive of Hebei Province,
Yanshan University, Qinhuangdao 066004, China;
3. Hebei Electricity Transmission & Transformation Facilities Company , Shijiazhuang 050051, China;

4. Shijiazhuang Power Supply Branch,State Grid Hebei Electric Power Corporation,Shijiazhuang 050000, China)
Abstract: To solve the post-contingency recovery problem of distribution energy networks, a master-slave
game theory-based approach is developed. The post-contingency recovery method of distribution energy net-
works considers multi-energy complementary and coordination. The strategy of the master problem is to
adjust the post-contingency switch state of distribution network ,which aims at minimizing the electricity
shedding after the recovery of distribution energy networks. The operation strategies of subenergy networks
including electricity, heat, natural gas,and transportation sub energy networks are adjusted in the slave pro-
blem. This problem minimizes the post-contingency total operation cost of multi-energy networks, and the
necessary operational constraints of each sub energy network are considered. Hence, the master player
adjusts the post-contingency switch state,while the slave player adjusts the operation strategy of distribution
energy networks. Simulative results show that the distribution energy network provides more economic and
reliable post-contingency operations in comparison with the traditional distribution network.

Key words: distribution energy networks; post-contingency recovery; master-slave game theory; multi-energy

complementary and coordination;demand shedding index

(E#% 7R continued from page 7)

Integrated equivalent modeling for generalized loads of distribution network
considering high-penetration photovoltaic
WU Feng,DAI Xiaomei
(College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China)

Abstract:The generalized load model for distribution network considering new energy sources such as photo-
voltaic is usually formed by paralleling the traditional composite load model with the equivalent model of
new energy sources,which makes the model have huge structure and high model order,and parameters difficult
to identify. An integrated equivalent modeling method for generalized load of distribution network considering
photovoltaic is proposed, which simplifies the model structure and does not depend on the output data of
photovoltaic generation system. Based on the theory and simulation analysis of dynamic characteristics of
photovoltaic generation system,the polynomial equivalent model of photovoltaic generation system is proposed.
The integrated model of photovoltaic generation system and static load of distribution network is estab-
lished,the value ranges of parameters are extended,and the improved genetic algorithm is adopted to identify
the model parameters. The simulative results based on the combined simulation platform of DIgSILENT
and MATLAB show that the proposed model can accurately describe the dynamic characteristics of the
gene-ralized load of distribution network considering photovoltaic generation system.

Key words: photovoltaic generation system;distribution network ; integrated modeling; polynomial model; dyna-

mic characteristic ;load modeling;combined simulation
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Fig.Al Dynamic characteristics simulation system of photovoltaic power generation system
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Fig.A2 Comparison of power transient response between before and after integrated modeling
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Fig.A3 Equivalent model structure of generalized load of distribution network
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Fig.AS5 Fitting diagram of power transient response with 70% photovoltaic penetration
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Fig.A6 Fitting diagram of power transient response with 10% photovoltaic penetration
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