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Topology and control method of an integrated multi—port energy
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Abstract: The integration of new energy generation into the power grid results in fluctuating and intermittent
load characteristics, which makes traditional distribution network areas prone to voltage overload problems
under the influence of random power flow. This article proposes a topology and power quality control strategy
for an energy storage integrated power electronic court device based on a composite three-port converter
structure. The proposed topology consists of a four-winding transformer with a zig-zag connection and a three-
port transformer. The original platform transformer is transformed into a zigzag connection method to realize the
multi-port of the energy storage converter. The grid-connected port excites low AC voltage to improve the
modulation margin. Meanwhile, it can be connected to supercapacitors and energy storage batteries to form an

integrated energy storage device. This paper analyses the principle of the proposed topology. The control
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strategy is proposed as well, which realizes multiple types of power quality problems management in the grid-

connected mode and the stable power supply to loads in the islanded operation mode. Finally, the simulation

cases verify the feasibility of the proposed topology and control strategy.

Key words: Energy Storage Converter; Distribution Network Court; Power Quality Government; Renewable

Energy Integration
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Fig.1 The topology structure for an energy storage integrated power electronic court device
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Fig.2 Ratio of the transformer.
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Fig.3 Circuit of the AC/DC power transmission
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Fig.9 (a) Secondary-side voltage (b)current waveform
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Fig.10 (a) Parallel terminal voltage (b) Simulated current waveform of the zigzag winding
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