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Abstract 

 

A control strategy is proposed to make the output impedance of an inverter capacitive at low frequencies (such inverters are 

called C-inverters). The proposed control strategy involves the feedback of the inductor current through an integrator, which is 

actually the impedance of a virtual capacitor. An effective approach is to form an inductor current feedback through an 

integrator, of which the time constant is the desired output capacitance. This is a virtual capacitor. The gain of the integrator or 

the virtual capacitance is first selected to guarantee the stability of the current feedback loop. 

Keywords: Inverters with capacitive output impedance, (C-inverters), inverters with inductive output impedance (L-

inverters), inverters with resistive output impedance (R-inverters), power quality, total harmonic distortion (THD) 

_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Inverter is an electronic device or circuitry that converts DC to AC. Inverters are also widely used in many energy-related 

applications like UPS, HVDC etc. Several important problems are associated with inverters mainly like THD (Total harmonic 

Distortion) and power quality. THD is a measurement of the harmonic distortion present in output with respect to fundamental 

frequency. Projects deals with above problems and topology with inverters how to rectify it. In this project, a control strategy is 

proposed to design the output impedance of an inverter be capacitive. Output impedance of an inverter is defined as terminal 

with output voltage and filter inductor current. The proposed control strategy involves feedback of inductor current through an 

integrator, which is the impedance of a virtual capacitor. Thereby, reduction of Total Harmonic Distortion. There are several 

important control problems associated with inverters. For example, how to make sure that the total harmonic distortion (THD) of 

the inverter voltage remains within a certain range when the loads are nonlinear. Experimental results are presented to 

demonstrate the feasibility and performance of C-inverters and the guidelines for the component selection. It is shown that, with 

the same hardware, the lowest voltage THD is obtained when the inverter is designed to be a C-inverter. 

The rest of this paper is organized as follows. In Section 2.1, a method to block diagram of inverter systems is proposed. In 

Section 2.2, filter design, Simulation and experimental results are given in Sections 2.3 and 2.4, respectively, followed by 

conclusions made in Section 3. 

II. PROPOSED SYSTEM 

The main objective of this paper is to develop a control strategy to make the output impedance of an inverter capacitive at low 

frequencies (such inverters are called C-inverters) as the C-inverters produce the lowest voltage THD. In this project, a control 

strategy is proposed to design the output impedance of an inverter be capacitive. Output impedance of an inverter is defined as 

terminal with output voltage and filter inductor current. The proposed control strategy involves feedback of inductor current 

through an integrator, which is the impedance of a virtual capacitor. Thereby, reduction of Total Harmonic Distortion. There are 

several important control problems associated with inverters. For example, how to make sure that the total harmonic distortion 

(THD) of the inverter voltage remains within a certain range when the loads are nonlinear. 

 Block Diagram: A.

The block diagram showing different components of the proposed inverter. The control signal u is converted to a PWM signal to 

drive the H-bridge. The H-bridge is followed by an LC filter across the nonlinear load. The inductor current is feed backed 

through an integrator, which is act as the impedance of virtual capacitor. The input voltage, current, THD, output voltage as well 

as current signals is given to harmonic droop control system which generates feedback signal which is then given back to PWM 

generator to control output of the inverter, thereby reducing THD of the system. The following is the block diagram: 
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Fig. 1: Block diagram of the proposed inverter 

 Filter Design: B.

Low pass LC filter   , f=1/2*pi*√LC   f - cut off frequency = 50.20 Hz, L- Inductor = 67mH, C - Capacitor = 150µ F 

 Simulation Diagram: C.

 
Fig. 3: Simulation diagram of proposed inverter circuit 

The PWM generator generates the phase width modulated waveform which is being tagged to the trigger of the IGBT.The H-

bridge which consists of the 4 IGBTs and they are switched by the generator automatically. IGBTs L1,L2,L3,L4  they switched 

in the pattern L1,L4  and L2,L3 .A load dummy resistor is being kept in between the branches. Transformer which is ideal is 

used to step up 12V to 230V.An LC filter is being attached to the system. The output impedance is made capacitive by providing 

a capacitor across the non linear load. The inductor current is being integrated and is send to comparator. The comparator which 

has two inputs one of is the THD signal from the THD block and the signals are compared. The error signal is feed backed to the 

PWM generator. 
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 Simulation results D.

 
Fig. 4: Output Voltage 

 
Fig. 5: Output Current 

 
Fig. 6: THD without control 

 
Fig. 7: THD with the control 
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 Proposed System: Specifications: E.

Experiments were carried out with a single-phase inverter powered by a 12-V dc voltage supply, which was obtained from a non-

regulated diode rectifier. The switching frequency and the system frequency are the same with the ones used in the simulation, 

respectively. The rated output voltage is 200V RMS and the rated peak current is 5 A. The load is a full-bridge rectifier loaded 

with an LC filter (2.2mH, 150 μF) and a resistor RL =200Ω. The inverter reference voltage was also generated by the robust 

droop controller [2] shown in Fig.3 and the parameters of the robust droop controller were chosen as ni = 3.4 × 10−3 , mi = 3.9 × 

10−4 , and Ke = 10, the filter inductor should be chosen between1.41 and 3.75 mH. The inductor 2.2mH on board the inverter 

falls into this range Fig.3 and the parameters of the robust droop controller were chosen as ni = 3.4 × 10−3 , mi = 3.9 × 10−4 , 

and Ke = 10, the filter inductor should be chosen between1.41 and 3.75 mH. The inductor 2.2mH on board the inverter falls into 

this range. Three different cases with the virtual capacitor Co chosen to reduce the third harmonic, the fifth harmonic, and both 

the third and the fifth harmonics, only elimination of the third and fifth were conducted in the test. The corresponding virtual 

capacitance Co is different for others. 

III. CONCLUSION AND FUTURE SCOPE 

It has been shown that it is feasible to force the output impedance of an inverter to be capacitive over a wide range of both low 

and high frequencies although it normally has an inductor connected to the inverter bridge. Such inverters are called C-inverters. 

One simple but effective approach is to form an inductor current feedback through an integrator, of which the time constant is the 

desired output capacitance. This is a virtual capacitor, so there is no limit on the current rating and can be applied to any power 

level. 

Since C-inverter concept is completely new, some issues should be further investigated, in particular, for grid-connected 

applications. Further investigations should be carried out to explore other advantages and applications of C-inverters. 
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