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Abstract:  

 

Voltage source converters are important elements of grid-connected microgrid, as 

these integrate distribution generators of microgrid with utility grid. Often due to 

lack of efficient and flexible control, these converters do not perform as per 

expectations. Many control methods based on dq current control theory had been 

developed for grid-connected microgrids inverters to control power flow between 

microgrid and grid. However, all these controllers used phase locked loop systems 

for grid synchronization purposes, which possess slow dynamics and transient 

response. To overcome these issues, in this article, an improved real and reactive 

power control method for grid-connected hybrid microgrid's bidirectional voltage 

source converter is proposed which is based on the dq current control theory 

without using phase locked loop system and Park transformation. The proposed 

power controller has possessed better dynamic performance compared with the 

conventional power controllers consisted of phase locked loop system. In addition, 

due to the elimination of phase locked loop system and park transformation not 

only the computational burden is reduced with the implementation of the proposed 

power controller, but also steady state performance is enhanced. The control 

hardware-in-loop real time simulation is carried out using real time digital 

simulator to validate the performance of the proposed power controller during 

transient state, steady state and power transfer mode by modeling a grid-connected 

hybrid microgrid. From the simulation results, it has been observed that the settling 

time has improved to 0.08 second compared to 0.15 second of conventional 

controller, power ripples are significantly reduced, and total harmonic distortion 

of converter output current obtained is 2.226%. 
 


