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Abstract 

Solar PV installations have gained a rapid popularity in Sri Lanka due to the reduction of 

PV panel costs and government incentives to promote renewable energy. The presence of these 

PV inverters has introduced power quality problems at the LV grid, mainly due to the injection 

of harmonics and DC currents.  

The objective of this thesis is to study the power quality issues of the existing 

transformerless inverters and propose a solar PV inverter configuration based on a solid-state 

transformer (SST) topology. Upon recognizing the drawbacks of the existing configurations, 

three inverter configurations were developed based on the dual active bridge (DAB) and Tri 

active bridge (TAB) configurations utilized in the solid-state transformer. 

Two configurations for the DAB based inverter are presented. Mathematical modelling 

of the TAB converter is presented with its associated converter currents and voltages. Based 

on the mathematical model, controllers were derived to maintain the DC bus voltages and the 

power flow of the TAB. Output filter designs, MPPT algorithm selection, power flow 

controllers and PV array selection procedures are presented along with the inverter 

configurations. 

The developed systems were simulated and compared with the transformerless system in 

the MATLAB Simulink platform to assess their improvements. The load side harmonic 

isolation capabilities and the fault current limiting capabilities of the DAB and TAB based PV 

inverter systems are presented. The TAB and transformerless systems were also simulated 

with the presence of grid voltage harmonics. In all the cases tested, the TAB based system 

provides excellent power quality and fault current limiting capabilities over the 

transformerless system. 
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