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Abstract: Load resonance soft-switching can effectively reduce the switching loss of single-phase grid-connected
inverters, which is a research hotspot in high-frequency inverter applications. However, the traditional PI control
strategy based on linear models is easy to be unstable under large signal disturbance, and the system output waveform is
poor. Since the passivity-based control strategy based on the nonlinear theory can effectively improve the output and
stability of the system, a passivity-based control strategy for a load resonant soft-switching inverter based on an
Euler-Lagrange model is proposed. A single-phase full-bridge grid-connected inverter in unipolar BCM (boundary

Wis EHE: 2022-08-01; fEEIHHA: 2022-09-11, 2022-10-15;
FRABEH: 2022-12-15; MEEHLZHHA: 2023-02-14
EeWMB: BEEAKP RS H (52107176,
52237008); AU H ARLARE G BT H (3214061); Laif
SRR A A g R N R R R BT K P B2 v BT B i H
(2121YJPY215)

This work is supported by National Natural Science Foundation
of China under the grants 52107176 and 52237008; the Natural
Science Foundation of Beijing under the grant 3214061; Promo-
ting the Connotation Development of Colleges and Universities
of Beijing Information Science and Technology University
under the grant 2121YJPY215

conduction mode) modulation mode is modeled in detail, and
a passivity-based controller based on the damping injection
method is designed. To verify the effectiveness of the
proposed control strategy, a simulation model of the resonant
soft-switching inverter is built, and this strategy is compared
with the traditional PI control strategy under steady-state and
transient conditions.

Keywords: Single-phase grid-connected inverter; passivity-
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Fig. 2 Schematic of passivity-based control
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