
Research #2: Three-phase MMC PV inverter with Multi-Active Bridge
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Multi-active bridge
(MAB) converter
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(QAB) prototype

• The fundamental and 2nd order harmonic frequency current components 
in the arm current are 120° phase shifted in three phases.

• From the perspective of instantaneous power, the constant PV power 
can be inherently distributed to three phases without power fluctuation.
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With system transfer function 𝐺𝑠 s , it is possible to design the control 
system with power decoupling function to trace each phase power.
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Traditional coupled phase-shifting controlProposed decoupling phase-shifting control
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Perfect 2nd line-freq bus 
voltage ripple suppressing 

Δ𝑉𝑃𝑃𝑎 ≈ 5%

Δ𝑉𝑃𝑃𝑏 ≈ 5%

Δ𝑉𝑃𝑃𝑐 ≈ 5%

5V/div

Δ𝑉𝑃𝑃𝑎 ≈ 17.5%

Δ𝑉𝑃𝑃𝑏 ≈ 17.5%

Δ𝑉𝑃𝑃𝑐 ≈ 17.5%

5V/div

9

• Compared with non-phase shift QAB, the applying of voltage balancing phase 
shift have perfect 2nd line-frequency voltage ripple reduction.

• The decoupling is implemented by adopting inverse matrix of the system 
dynamic model 𝐺𝑠(𝑠), but the choice of decoupling matrix is not unique.

• Compared with traditional MAB coupled phase-shifting balancing control, the 
proposed decoupling phase shift control has perfect power distribution on each 
phase with desired inverted grid current.

Three-phase inverted grid current

Three-phase dc-link capacitor voltage

Enable QAB active phase-shift
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