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             Proteus 
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                                        Texas Instruments MSP430FR6989 Launchpad, 

                                               Texas Instruments BOOSTXL-EDUMKII 
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▪ Graphics Software:      Origin, MS Visio, AutoCAD 

▪ Research Software:  
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1. Advanced and Highly Integrated Power Conversion Systems for 

Grid Stability and Resiliency (NSF-ECCS-2103442) 
     Design, development, and hardware validation of three-port microinverter 

(dual active bridge, flying capacitor multilevel topology) integrating PV, grid, 

and battery. Development of model predictive control for multiport operation 

including maximum power point tracking, state of charge control and voltage 

regulation.   

 

2. Highly Integrated Grid-Tied Multi-Port Power Module for PV and 

Storage System (NSF-ECCS-1810733) 
      Design, development, and hardware validation of quad-input isolated DC-

DC converter (LLC resonant topology) for four PV panels. 

 

3. Development and Optimization of GaN-based Integrated Power 

Converter Platform (NSF MIST CENTER-2019-506) 
Design of test platform to evaluate GaN device performance with circuit 

interaction. Switching loss characterization of GaN device in power converter 

and finding its relationship to gate charge under different substrate biases.  

 

 

 Controller Design for Grid Connected Battery System in Florida  

Solar Energy Center 
      Development of a controller for 1.86MWh battery and 540kVA inverter to 

maintain charging from grid, discharging to the local load and discharging to the 

grid if necessary. 
 

 
 

1. Power Electronics I: Effects of the Gate Charge on the Power 

Converter Efficiency. 

2. Grid Connected PV System: Smoothing of PV Output Power Using a 

Battery Energy Storage System with Model Predictive Control.  
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PCB design and test, Soldering, Power 

converter hardware design and test, LabVIEW 

based test setup, Power device characterization 

and reliability test, Lab equipment- solar array 

simulator, logic analyzer, power analyzer,         

oscilloscope, power supply, probe station, 

Keithley 4200A-SCS parameter analyzer etc. 

Matlab/Simulink, PSIM, PLECS, Altium PCB 

Design, Code Composer Studio, 

STM32CubeIDE, LabVIEW, TCAD Sentaurus, 

COMSOL Multiphysics.   

                    



 
 

3. Adaptive Control: Model Reference Adaptive Control of Dual Active 

Bridge DC-DC Converter.  

4. Power Electronics II: Multi-frequency Averaging Method of DC-DC 

Converter. 

5. Digital Control System: Design and Experimental Study of a High 

Voltage Gain Bidirectional DC-DC Converter for Electric Vehicle 

Application. 
 

 

1. Sensitivity analysis and modelling of X-ray image detector for  

 non-uniform electric field and polarization effect. 

2. Design of a 4-bit arithmetic logic unit with shifter using Cadence 

Virtuoso Design Environment. 

3. Elevator system design. 

4. Matrix calculator design for the dimension with graphics user 

                         interface (GUI) in Matlab. 

5. Design and layout of a 4 bit synchronous decade counter with 

load, asynchronous reset and ripple carry output using Cadence 

Virtuoso Design Environment. 

 
 

      Power Electronics I, Power Electronics II, Systems Control, Digital  

Control Systems, Linear Systems Theory, Nonlinear Control Systems, 

Adaptive Control, Grid Connected PV Systems  
 

 
 
 

     Embedded System, Embedded System Lab, Engineering Analysis and 

  Computation, Introduction to Smart Grid 
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