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Control Strategy of a Transformer-Coupled Inverter
Based on Virtual Impedance Reshaping
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(1. School of Electrical Engineering, Southeast University, Nanjing 210096, China;
2. State Grid Hangzhou Power Supply Company, Hangzhou 310020, China)

Abstract: With the rapid development of energy reform and new energy technology, three-phase LCL grid-
connected inverters are widely used in new energy grid-connections. For inverters coupled to the grid through a trans-
former, using the transformer’s own inductance, the filter inductance on the grid side is often omitted in the design
of the LCL filter to realize the integrated design of the transformer and the passive filter. When the traditional grid
voltage full feedforward control strategy is applied to this system, the derivative term of the full feedforward function
cancels out the capacitive current feedback active damping term, so that the original capacitive current inner loop
control no longer works. At this time, the remaining term of the feedforward function can be defined as the virtual
impedance connected in parallel across the capacitor to provide damping for the resonance peak of the LCL filter.
However, the real part of the virtual impedance is negative in a specific frequency range, which will introduce nega-
tive damping to the system. This, in turn, may induce system instability in severe cases. In response to this
problem, a virtual impedance reshaping method is proposed to modify the traditional grid voltage full feedforward
control strategy. The modified control strategy can effectively suppress the resonance peak of the LCL filter on the
basis of ensuring the suppression of the background harmonics of the power grid, thereby avoiding the risk of insta-

bility that the system may face. The stability analysis of the inverter grid-connected system after impedance remodel-
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ing shows that the inverter control strategy after impedance remodeling has a larger stability margin than previously. In

addition, the analysis shows that the proportional feedforward term of virtual impedance reshaping has a good sup-

pression effect on low-frequency power grid background harmonics, while the second-order differential feedforward

term has a significant suppression effect on high frequencies. A simulation model of the system was built based on the

PSCAD/EMTDC simulation platform, and the effectiveness of the proposed method was verified.

Keywords: grid-connected inverter; grid background harmonics; grid voltage full feedforward; stability
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Fig.1 Topology of a grid-connected inverter directly
coupled to the grid
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Fig.6 Capacitor voltage full feedforward control strategy
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