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ABSTRACT: 

Single phase AC to DC converters or DC to AC 

converters possesses extremely wide application in 

industrial and residential power supply equipments 

or in case of conversion systems. Some of the major 

applications are power factor correction equipments 

in case of consumer power supplier, mobile 

chargers, and charging power for charging hybrid 

vehicles or electrical vehicles. And it also included 

grid connected power photo voltaic cells of less than 

5KW. A well known problem and deeply addressed 

with such systems is that their ac-side instantaneous 

power contains a ripples that changes at twice the 

power frequency. This fluctuating power may affect 

the system performance because if contents 

potential cause which may distort the input current 

of PFCs, and it may also overheat the batteries and it 

also results in decreased maximum power point 

tracking (MPPT) efficiency of PV systems.  A very 

straight forward way for mitigating its negative 

impact is by using bulky electrolytic capacitors in the 

DC link so that they can act as filters to AC side DC 

offset. However those electrolytic capacitors are 

better known for equivalent series resistance (ESR) 

and low ripple current capability, and their lifetime 

is also relatively shorter (may be for several 

thousand hours) particularly when stressed with the 

nominal voltage . 

KEYWORDS: Symmetrical half-bridge circuit, Grid 

connected systems, Power converters etc.  

 

INTRODUCTION:  

In today world, some active power decoupling 

methods had been proposed and implemented to cope 

with this problem and many times the fundamental 

principle behind them is accomplished by introducing an 

extra active circuit in the system, so that the ripple 

power can be shifted from dc link and associated 

components which give an advantage of increased life 

e.g., inductors and film capacitors, in a more efficient and 

effective way. Fig. 1(a) shows an active method which 

uses an inductor for active ripple energy storage; in this 

case the inductor current is controlled by using the 

sinusoidal current, which is accomplished through the 

modulation of the added third switching leg. A similar 

type of concept is shown in fig 1 (a) , where the last 

switch of the third leg is replaced with a diode for  saving 

one active component, and in this case, the inductor 

current can be controlled as rectified sinusoidal in order 

to cancel those ac-side ripple power. Even though 

inductors are robust and reliable, they are mostly used 

where applications of low power density and power 

losses in a great demand, when inductor is used as 

energy storage elements for power frequency 

components, and therefore, the performance 

improvement could be very limited. If the inductor is 

interchanged with a film capacitor and the ripple power 

can then be compensated by controlling the voltage of 

the film capacitor to be rectified sinusoidal as shown in 

Fig. 1(b). Moreover these waveforms contain the higher-

order harmonics which will be difficult for tracking and 

controlling in highly under damped second-order 

system. By using exactly the same circuit configuration. 

The research proposed by wang et.al. A technique where 

dc offset voltage is introduced near to capacitor in 

connection to the capacitor for the purpose of reduction 

in lower order harmonics and it may also facilitate the 

closed loop design of the controller.  Nevertheless, since 

the capacitor voltage does never goes down to zero, it 

will not get fully discharged, which implies that the film 

capacitor is not fully utilized. The similar type of concept 

was used in capacitive ripple power decoupling had been 

observed in few cited papers. More modern techniques 

proposed active power decoupling method are shown in 

and its circuit diagram is shown in Fig. 1(c). The 

introduced half-bridge, together with one leg of the full-

bridge rectifier, it forms a full-bridge circuit, and in this 

case, the voltage of the film capacitor can be controlled 

to be sinusoidal and it resolves all the difficulties 

mentioned previously. Even though being effective in 

ripple power compensation, this topology is not 

applicable in some cases, e.g., power factor corrections 

and unfolding bridge-based inverters, because of power 

flow is unidirectional.  
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Fig.1. Active Power Decoupling Techniques 

 

LITERATURE REVIEW: 

Sankala, A., Korhonen, J., Ström, J.P., Luukko, 

J., Silventoinen, P., Komulainen, R., Sarén, H., Södö, N., 

and Isaksson, D:The MDC topology is introduced. 

Potential applications of the converter are presented, 

and its capability to change the voltage level is discussed. 

Simulation results are shown for a seven-level version of 

the converter operating in a 3.3 kV grid with an LR load. 

The first measurements of a three-level experimental 

system operating in a 400V grid and feeding a motor are 

reported. The author’s contribution: the principal author 

of the paper. 

Sankala, A., Korhonen, J., Ström, J.P., Luukko, 

J., Silventoinen, P., Komulainen, R., Sarén, H., Södö, N., 

and Isaksson, D: The outline is similar to that of P1. The 

difference is in the thorough analysis of the medium 

frequency transformer link and more detailed 

measurement results of the experimental system. The 

power of the experimental system is increased by a 

factor of three compared with Publication P1, giving 

more insight into the dynamics of the converter 

topology.  

Korhonen, J., Sankala, A., Ström, J.P., Luukko 

J., Silventoinen, P., Komulainen, R., Sarén, H.,Södö, N., 

and Isaksson, D., : The publication discusses the four-

quadrant operation and power flow control principles of 

the medium-frequency transformer link. Three 

principles are compared with each other: In the first 

principle only the primary-side bridges and in the 

second principle also the secondary-side bridges of the 

transformer are switched. The third principle uses 

information from the load bridge controller and 

measurements to determine whether the corresponding 

transformer bridge should be switched or not. The third 

control principle is the preferred one according to the 

conclusions of the paper. 

Sankala, A., Korhonen, J., Ström, J.P., 

Silventoinen, P., Komulainen, R., Sarén, H., Södö, N., 

and Dilley, D., The application of series resonant circuits 

to improve the energy efficiency of the medium 

frequency transformer link is introduced. The 

asymmetry of the transformer link is found to have a 

significant effect on the performance of the series 

resonance. A compensating circuitry is suggested to 

overcome the asymmetry problem. The simulation 

results demonstrate the performance of the proposed 

method.  

Sankala, A., Korhonen, J., Purhonen, M., 

Ström, J.P., Silventoinen, P., Komulainen, R., Sarén, 

H., Södö, N., and Strandberg, S., :The design and 

implementation of the control of the active front end of 

the converter are presented. The grid filter and AFE 

controller design are performed for an example 3.3 kV 

motor application. The performance of the example 

design is assessed with simulation results. 

 

Sankala, A., Korhonen, J., Hannonen, J., Ström, J.P., 

Silventoinen, P., Sarén, H., Komulainen, R., 

Strandberg, S., and Södö, N., :An anti saturation control 

of the six-winding medium-frequency transformer is 

introduced. Additionally, the effects of the flux balance 

controller on the parallel windings on the primary and 

secondary side are discussed. A control algorithm that 

both controls the magnetic flux of the transformer and 

balances the loading of the parallel units is proposed. 

The algorithm has been granted a Finish patent in 2013. 

 

CONCLUSION: 

In this paper author is tried to review all 

available techniques related to Decoupling of Fluctuating 

Power Techniques in Single-Phase Systems through a 

Symmetrical Half-Bridge Circuit. Also author had 

reviewed the three different configurations of active 

power decoupling techniques. From the observation and 

papers cited it is observed that active power decoupling 

technique using three inductors is more suitable for 

prevention of power fluctuations in single phase circuit  
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