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Fig.1 Structure diagram of independent DC microgrid
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Distributed voltage secondary control strategy of multi wind-storage

DC microgrid based on model predictive control algorithm
ZHU Xiaorong,MA Yinggiao,ZHAO Chenghao
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China)

Abstract: Aiming at the problem of the battery voltage optimal control in DC microgrid with multi wind-
storage units,a distributed voltage secondary control strategy based on model predictive control algorithm is
proposed. A multi-step predictive consistency model is designed as the voltage predictive model. By mini-
mizing the objective function to solve the prediction coefficient, the optimal voltage secondary control com-
pensation is obtained and added to the primary control,so that the deviation adjustment problem under the
proportional and integral controller in the traditional consistency algorithm is transformed into the voltage
tracking problem under the model predictive controller for solving,so as to realize the rolling optimization
of the DC bus voltage dynamic response. This method effectively solves the problems of poor transient
characteristics of voltage control strategy under traditional consistency algorithm and control errors under
some working conditions. And the effectiveness and superiority of the proposed strategy under different
working conditions are verified by the model built on MATLAB / Simulink simulation platform.
Key words: DC microgrid; energy storage; distributed voltage secondary control;model predictive control;opti-

mization
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Adaptive coordinated damping control strategy for grid-connected direct-driven wind
turbine system with energy storage-based virtual synchronous generators
JIN Mingxin',WANG Tong', HUANG Shilou', WANG Kang’,CHI Fangde’,LI Li’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;

2. Dispatch and Control Center of State Grid Shaanxi Electric Power Company,Xi’an 710049, China)
Abstract: The flexible control characteristics of the energy storage-based VSG(Virtual Synchronous Generator)
can provide effective frequency and voltage support for the grid-connected wind power system. However, the
system oscillation characteristics will be affected to some extent,and the change of operation point caused
by the time-varying output characteristics of wind power will also cause insufficient adaptability of the
fixed parameter damping control. Therefore,an adaptive coordinated damping control strategy is proposed to
adapt to the time-varying characteristics of wind power output. Firstly, the linear parameter varying model
is derived based on the state space model of grid-connected wind power system. The active power of
direct-driven wind turbine is taken as the scheduling variable and the operation space range is determined
according to the stability region. Then,the operation space is divided according to the gap metric,the typical
operation points of each sub-operation space are determined and taken as the vertices of polytope,and the
mapping relationship between the scheduling gain and the system operation conditions and the controller is
established. Finally, an adaptive controller is designed for different frequency oscillation modes. Simulative
results of the test system show that the adaptive coordinated damping controller can not only damp the
sub-synchronous oscillation and low frequency oscillation simultaneously in the grid-connected energy storage-
based VSG system, but also maintain a good damping level under a wide range of time-varying operating
conditions of wind power output.

Key words: virtual synchronous generator; linear parameter varying; coordinated control; energy storage; sub-

synchronous oscillation;low frequency oscillation ;direct-driven wind turbine ; damping
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Table A1 Parameters of DC microgrid system

¥ Ko ¥ Kl
T RE ko 0.05 TN Ploads 60 kw
N R Kz 0.1 KL L4 ThE Py 36 KW
N2 R AL kd3 015 | KWL2#HThHE P, 36 kW
R ZEAH Vrer 400V | KL 3T Py 36 KW
BF MPC B 6 0.002s & i ith 1SOC 80%
T p 1 & Hiith 250C 80%
LR PABT Z1o 0.03Q & i ith 350C 80%
LB Zos 0.02Q Bt 1 AR 30 kW h
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