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Fig.1 Simplified schematic diagram of
system with parallel micro-sources
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Table 1 Droop control equations
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Fig.2 Block diagram of inverter dual-loop control
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Fig.3 System topology of a micro-source
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Fig.4 Block diagram of dual-loop control

for capacitive inverter
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Fig.5 Typical Nyquist plot of system
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Fig.6 Simulative waveforms of test 1
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Fig.7 Simulative waveforms of two
parallel capacitive inverters
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inductive inverters
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Analysis of MMC power interface stability and improvement measures
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Abstract: In order to improve the power interface stability of digital-analog hybrid simulation for MMC
(Modular Multilevel Converter),the Routh stability criterion is adopted to derive the necessary conditions of
stable interface for the hybrid simulation system based on the interface algorithm of voltage-type ITM (Ideal
Transformer Model). A digital technology is proposed to compensate the time delay induced by the interface
devices,such as the power amplifier. The equivalent model of MMC in the STATCOM mode is established
and the PSCAD simulation software is applied to realize the digital-analog hybrid simulation based on the
voltage-type ITM for the 401-level MMC. Simulative results show that,the application of Routh stability
criterion as the condition of stable power interface in the digital-analog hybrid simulation is correct and the
proposed digital technology for compensating the time delay is effective.

Key words: MMC; hybrid simulation; interface algorithm; Routh criterion; time-delay compensation; stability
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Weakly-constrained control of microgrid inverter

with capacitive equivalent output impedance
CAO Yijia',ZHENG Yufang',YU Jingrong’, DUAN Juanfeng', ZHANG Wenyuan'
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. School of Information Science and Engineering,Central South University,Changsha 410083, China)
Abstract: As most inverters have the inductive output impedance at low frequencies,a strategy of inverter
control,including the LCCL filter configuration,sampling current selection and virtual impedance controller
design,is proposed to make its output impedance capacitive by providing a controllable degree of freedom for
its output impedance model,which splits the capacitor of LCL filter into two parts and takes the current flowing
between them as the sampling current to effectively reduce the order of current control system. The inductors
and capacitors of LCCL filter are properly configured to achieve a reasonable virtual impedance controller for
making the inverter equivalent output impedance capacitive. The effectiveness of the proposed control strategy
is verified by the simulative results.

Key words: microgrid; electric inverters; capacitive inverter; LCCL filter; virtual impedance
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