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ABSTRACT: With the proposal of the construction of smart
grid, the single electricity consuming equipment can no longer
satisfy the need of the development of smart grid. “Green”,
energy saving and grid-connected electrical equipment become
the main development trend. The paper proposed a novel
grid-connected uninterruptible power supply (UPS) system
with the electricity feedback function and its circuit topology.
The system can be split into four single-phase bridge
converters, which, in turn, are grouped to formed pulse width
modulation (PWM) rectifier and feeder module, isolated

bidirectional DC-DC module and inverter module, so the

system becomes a four-quadrant operation power supply device.

On this basis, the operation modes of system were designed,
and the control system was split into seven modular sub-
controllers. With their combinational logic, the control strategy
of each module were implemented, so the control targets of
steady state and transient state in different modes were
achieved. At last, simulation and experimental results verified
the validity and effectiveness of the proposed circuit topology

and control strategy.

KEY WORDS: power systems; uninterruptible power supply
(UPS); electricity feedback; grid-connected; distributed logic
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Fig. 1 Structure frame of new grid-connected UPS
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