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Fig.1 Scenarios of wind-turbine output
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Fig.2 Scenarios of photovoltaic output
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Fig.3 Droop characteristics of multiple DDERs
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Table 2 Fuel costs of DDERs
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Table 3 Emission costs of DDERs
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Table 4 Energy storage capacity of ESS
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Table 5 Hourly loads of microgrid
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3 574 188.6 15 790 259.7
4 579 190.3 16 696 228.8
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9 689 226.5 21 591 194.3
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11 796 261.6 23 688 226.1
12 794 261.0 24 606 199.2
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Table 6 Optimal droop coefficients of microgrid
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Fig.5 Convergence curve of optimization function
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Table 7 Results of coordinated optimization
for economy and stability of microgrid
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Power control of virtual synchronous generator under unbalanced grid voltage
XIAO Xiangning, CHEN Meng
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: The output power of virtual synchronous generator under unbalanced grid voltage is analyzed
and a power control strategy based on the stationary frame is proposed,which,without the phase locked
loop ,applies the negative-sequence voltage control to suppress the active-power oscillation,reactive-power
oscillation and unbalanced three-phase currents respectively for ensuring the voltage-source nature and
inertia property of the virtual synchronous generators and for enabling the distributed generation to output
constant  active-power,constant reactive-power or balanced three-phase currents as required. The
effectiveness of the proposed control strategy is verified by PSCAD/EMTDC simulations and RTDS-based
real-time digital-physical closed-loop experiments,and the features of its different control modes are
quantitatively analyzed.

Key words: distributed power generation; virtual synchronous generator; unbalanced grid voltage; power

oscillation; positive and negative sequence components; power control
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Microgrid economy and stability coordinated optimization considering randomness
of renewable energy resource
YANG Jian', TANG Fei',LIAO Qingfen',ZHU Xuedong', YAN Bingke*
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;

2. Electric Power Research Institute of State Grid Hubei Electric Power Company, Wuhan 430077, China)
Abstract: Because of the high penetration rate of renewable energy,the stable operation of microgrid is
seriously affected. The method of scenarios generation and reduction is applied to build and solve the model
of renewable energy randomness. Based on the droop control theory,ITAE index is used to realize the fast
judgment of microgrid stability. A strategy considering the randomness of renewable energy sources is
proposed to coordinate the economy optimization and stability optimization of microgrid. Results of MATLAB/
Simulink simulation verify the correctness and effectiveness of the proposed model and method.

Key words: microgrid; renewable energy; ITAE index; coordinated optimization of economy and stability



