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Area of Interest
Multilevel and reduced switch count multilevel power converters, PWM schemes, Fault tolerant strategies of power converters, active front-end rectifiers, battery energy storage systems and charging of plug-in electric vehicles.
Expertise on
· Selection and design of power converter topology for a high-power medium-voltage application. 

· Hands on experience in developing various topologies of multilevel inverter (MLIs) and modular multilevel converters (MMC).

· Advanced carrier based modulation schemes for multilevel inverters and reduced switch count multilevel inverters.

· Development of fault tolerant strategies for compensating multiple open-circuit switch faults in multilevel and reduced switch count multilevel inverters.

· DC-link voltage balance (equal utilization of dc sources) in closed-loop applications.  
· Development of decoupled current control methods for voltage oriented control and grid active power control. 

Hands experience on 
Simulation platforms: 
MATLAB/Simulink.

Hardware or Real-time platforms: 
dSPACE Controller – DS1104 
  


dSPACE MICROLAB Box

   


OPAL-RT 4500 controller

Present Work
1. Assistant Professor at Sumathi Reddy Institute of Technology for women, Warangal  form Aug. 2011 to Dec. 2014

2. Research experience as full-time scholar at National Institute of Technology Warangal from Dec 2014 to Dec 2018

3. Assistant Professor at SR university Warangal from Dec 2018 to July 2021.
Post Ph.D Research work
· Working on modular multilevel converters (MMC) for large electrical drives and HVDC applications. 

· Simulated half-bridge and full-bridge double star bridge cell (DSBC) MMC topologies with carrier rotation based PWM schemes for effective control of submodule capacitor voltages. 

· Developed control algorithm to reduce circulating currents in DSBC-MMC. 

· Implemented decoupled current control method for voltage oriented control (VOC) and active power control.

· Working on zero-sequence voltage injection with neutral-shift fault tolerant algorithm for MMC under multiple open-circuit switch faults.
· Collaboratively working with Dr. Samir Kouro, Universidad Tecnica Federico Santa Maria, Chile in the area of multilevel inverter topologies. 
Summary of PhD research work
1. Investigated various factors considered in developing topological configuration of an inverter for high-power medium-voltages and presents an illustrative review on features, merits and limitations of various reduced switch count multilevel inverter (RSC-MLI) topologies.

2. Presented the significance of novel PWM schemes to control RSC-MLI topologies by elevating the performance limitations of their conventional PWM schemes in terms of line-voltage THD, scalability, switching logic implementation and computation burden. 
3. Proposed a simple and generalized PWM scheme with modified reduced carrier arrangement and unified logical expressions. The proposed scheme produces improved THD performance on any inverter with significant reduction in computational burden. Moreover, it is directly applicable for any topology and can be easily scalable to any number of levels in the inverters.
4. To experimentally validate the proposed PWM scheme, two generalized inverter modules with 24 isolated IGBTs (40A/1200V) in each are developed. Each switch in the generalized module possess an individual driver, isolation and protection circuit. A dead-time circuit of 1 μs is also developed externally. To trigger each IGBT, a 5V pulse is required which can be obtained from digital controller such as dSPACE and OPAL-RT.
5. Several RSC-MLI topologies such as multilevel dc-link (MLDCL), cascaded bi-polar switched cells (CBSC), reverse voltage (RV), switched dc sources (SDS), cascade T-type, series-connected switched sources (SCSS), and switched series parallel sources (SSPS) are developed by connecting individual switches in the generalized inverter modules. All these inverters are operated for thirteen-levels with dc source ratio of 1:2:3. 
6. Experimental studies on above asymmetrical RSC-MLI topologies with the proposed reduced carrier PWM scheme is carried out. The control logic is implemented on dSPACE Micro-lab box RTI1202 R&D controller with sampling time of 20 μs. Further, to validate the superiority of the proposed scheme in terms of THD, complexity, scalability and computation burden its performance is compared with carrier based PWM schemes reported in the literature.
7. Next, investigated the modular redundant topologies such as MLDCL RSC-MLI to restore the balanced operation under multiple open-circuit faults on the operating switches. To achieve this, a generalized neutral shifting zero-sequence injection fault tolerant scheme (FTS) is proposed. 
8. Based on number of levels and faulty units, mathematical equations are derived to calculate the injected zero-sequence voltage and fault tolerant modulation signals to achieve balanced operation. The efficacy of the proposed FTS is validated on Simulink and experimental studies on 15 and 9-level MLDCL based RSC-MLI for various fault conditions. The control algorithm in experimentation is implemented on OPAL-4500 real-time controller. 
9. The closed-loop performance of MLDCL based RSC-MLI as a front-end converter is demonstrated for three-phase three-wire active rectifier application. A comprehensive control algorithm is proposed with voltage-oriented control (VOC) and OC fault compensation.  
10. The real-time performance of the proposed scheme is validated on 15-level MLDCL RSC-MLC based active rectifier with OPAL-RT 4500 controller for variations in load, reference parameters and fault conditions. 

Significant Research Publications
· V. Hari Priya, D. Sreenivasarao, and G. Siva Kumar, “Zero-sequence voltage injected fault tolerant scheme for multiple open circuit faults in reduced switch count based MLDCL inverter,” IET Power Electronics, vol. 11, no. 8, pp. 1351–1364, July 2018.
· V. Hari Priya, D. Sreenivasarao, G. Siva Kumar, and A. Sai Spandana “Reduced carrier PWM scheme with unified logical expressions for reduced switch count multilevel inverters,” IET Power Electronics, vol. 11, no. 5, pp. 912–921, May 2018.
· V. Hari Priya, D. Sreenivasarao, and G. Siva Kumar, “Improved pulse-width modulation scheme for T-type multilevel inverter,” IET Power Electronics, vol. 10, no. 8, pp. 968–976, June 2017.
· Eswar Gowd, D. Sreenivasarao and V. Hari Priya, “Sliding Mode Controllers for Extraction and Supply of Photovoltaic Power using Switched Series Parallel Sources Reduced Switch Count Multilevel Inverter,” IET power electronics in Oct 2020 
· V. Hari Priya, D. Sreenivasarao, and G. Siva Kumar, H. M. Suryawanshi and H. Abu Rub, "A Survey on Reduced Switch Count Multilevel Inverters," in IEEE Open Journal of the Industrial Electronics Society in Jan 2021 doi: 10.1109/OJIES.2021.3050214.
· V. Hari Priya, D. Sreenivasarao and Ganjikunta Siva Kumar, “Transformer based T-type RSC-MLI with reduced dc source requirement”, published in Journal of Electronics (T & F) in Jan 2021.
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