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Three-phase parallel inverter synchronous control method based on CAN busin power supply system
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Abstract: Three phase grid-connected inverters are the key partsfor the transfer of dispersed power generation, such as photovoltaic, wind generation, and energy storage
systems, and so on. The three-phase system could be replaced with three single phase inverters. In thisway, it could enlarge the current capacity easily without using high isolated
voltage and large current devices, and it will be more cheap and flexible. However, there would be a significant frequency offset.With the help of a CAN (Controller Area Network) bus,
all the parallel inverters could be the master in the given rules. The master inverter sends the frequency of itself with a synchronization-triggered frame on its clock period, and then all
the other inverters determine the frequency of the interval between the two frames. For the other inverters, the frame is also taken as the reference phase, which can correct the phase
error of the sine signal. However, the communication data exchange speed and quality fall asthe CAN busloads increase. The phase synchronization method will cause frequency
offset and voltage distortion. Therefore, aPWM carrier period based parallel inverter synchronization control method based on a CAN bus was proposed in the paper. The method
worksin dynamic master/slave mode.In the CAN protocol, the pulse width modul ation period is selected as the basic communication period. The period is divided into 3 ranges,
according to the zero point of ABC phase voltage. Each range is divided into 3 time periods, exclusive, arbitration, and free. In the exclusive time period, the most important message is
delivered. In the design of the CAN application layer, the master dynamic setting was implemented on the ID allocation, in which the addressis allocated dynamically, and the master is
determined. When the system is powered on, or the new oneis connected, all theinverterswill get thisinformation, and then send the serial numbers and connected phase name to the
bus. They can receive the serial numbers and connected phase name of the otherslater. The master inverters will be decided on the given rule of the serials number. If the master stops
sending synchronization signals, the dynamic setting will be repeated again to make the new one.The simulation and experiment of parallel inverters were finished in the carrier period
based phase synchronization method. In simulation, the phase change and frequency change methods were adopted to compare with the proposed methods. The reference voltage
was set to 220 volts, 50 Hertz, and zeroinitial phase angles. In the result, the proposed method reduces the voltage distortion from 26.7% to 8.8%, compared to the phase change
method, while reducing the frequency offset from 16.67 Hertz to 0, compared to the frequency change method. It can be proved from the simulation in Matlab that the method can
achieve low distortion and little frequency offset, compared to the other methods. Four inverters were engaged in the experiment, and that is enough to show all the possible capacity
enlarging cases with no extraexpense. The controller of theinverters was developed on the popular digital processor, which is TM S320F28335 from Texas Instrument. The results
show the phase synchronization errors keep within 1°  between the invertersin the same phase, or different phases.
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