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ABSTRACT 

In this paper, a Zero current based single-inductor push-pull converter is discussed. A push-pull converter is 

compatible for low voltage photovoltaic applications, because high frequency transformer has high step-up ratio. 

Photovoltaic is considered to be a popular source of renewable energy due to several advantages, specifically low 

operational cost, and maintenance free and environmental friendly. In the conventional converter, primary switches 

are operated with hard switching strategy where in the proposed converter the switches are operated with soft-

switching condition. This is the main reason that the proposed push-pull converter has reduced switching losses. The 

advanced active clamping circuit is added in the proposed circuit to protect the primary side switches from the 

overload and other transient conditions. Moreover the boost rectifier added in the secondary side reduces the turn’s 

ratio of the transformer further when compared to the voltage doubler. 
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INTRODUCTION 

     The distribution generation a system being designed with Photovoltaic Panels has drawn the attention of 

wide number of analysts. The use of PV energy has been widely increased due to its renewable energy concept is 

another remarkable thing.  

Advantages of PV system 

    1. Renewable  

    2. Pollution free 

    3. Less maintenance cost 

    4. Noise free 

The Push-Pull converter is widely utilized in PV systems because of the fact that it can be either fed to a grid 

connected system or standalone system and moreover because of its ability to operate in the absence or in the presence 

of a battery bank.  The active clamp circuit is used across the switches to protect them from transient over voltages. 

The boost rectifier added at the output side rectifies the output from the transformer. 

Conventional Push-Pull converter: The Push-Pull converter which is a combination of two primary switches and 

a high-frequency transformer is proposed for PV modules since it need not provide a separate isolation circuit where 

the transformer itself provides the isolation. Using a voltage-fed source in the primary side of the transformer in the 

circuit is not a good idea which should have high step-up ratio due to low input voltage and the high output voltage. 

Therefore, the push-pull converter is used with a current source which can decrease the turn ratio of the transformer. 

 
Figure.1.Block diagram of the Conventional Push-Pull converter 

The conventional push-pull converter is composed of switching devices (S1,S2), a boost inductor (Lbst), a high frequency 

transformer. The primary-side voltage (vT 1, vT 2 ) of the transformer is the sum of the input voltage vin and Lbst voltage vLbst. 
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A.ZCS for Switch S1: At first, the current flow through S1.The flow of the resonant current at the resonant tank is reversed. iLk 

decreases linearly. 

 
 

Fig.2 ZCS for S1 Fig. 3 ZCS for switch S2 

 
B.ZCS for switch S2: 

C.Parameters of Simulation: 

 

PARAMETERS 

 

VALUE 

 

UNIT 

Input voltage 20-40 V 

Output voltage 400 V 

Output Power 250 W 

Boost Inductor 127 µH 

Secondary side magnetic inductance 950 µH 

Secondary leakage inductance 34 µH 

Resonant capacitor 4.7 nF 

Switching frequency 50-100 KHz 

Transformer turn-ratio 5.5  

Proposed Push-Pull converter: The conventional push-pull converter has the transformer turns ratio of 5.5. Inorder 

to reduce this turns ratio to a greater value the voltage doubler which was designed in theconventional circuit is 

replaced with a Boost rectifier. On replacing, a high output voltage is obtained for the same turns ratio of the 

transformer. In other words , reduced transformer turns ratio is obtained.  

 
Fig.4.Main circuit of proposed push pull converter with boost rectifier 

Advanced Active Clamping Protection: Active clamp circuits for the transistors are achieved when the power is 

shunt from a transistor drain to the transistor gate when a drain to source voltage of the transistor exceeds a particular 

threshold voltage. When power is made to flow through   the transistor gate, the transistor is turned on, therefore 

power is allowed to flow across the transistor and prevents excess drain to source voltages. A simple active clamp 

circuit provides protection to the transistors at the time of overload but eventually creates losses and additional 

voltage drops.  

     To overcome the shortcomings of the simple active clamp an advanced active clamp circuit is proposed which 

includes either a Zener diode or a unidirectional TVS (Transient Voltage Suppressors) diode in series with a forward 

blocking rectifier diode. The Zener diode or TVS diode and the forward blocking rectifier diode are connected 

between the gate and drain of the transistor. In such a circuit, the Zener diode allows current to pass through when 

the voltage exceeds the Zener breakdown voltage, and the reverse current flow is prevented by the forward blocking 

diode when the transistor is turned on. 
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           Active clamp circuit provides benefits like lowering the switching losses, exact voltage limitation independent 

of the operating point of the converter and provides reliable protection to the transistors. 

B.Simulation results: The implementation of proposed system is simulated using the tool MATLAB. 

 
Fig.9 Input voltage of the proposed system 

In the above figure the input voltage of proposed system is shown where the input is given as 25V 

 
Fig.10 output voltage of the proposed system 

The voltage obtained here is the output voltage where we get a voltage of 500V which is higher than the conventional 

system and the above result is implemented for R load. The following results which are simulated for the proposed 

system are for the motor load . 

 

 
Fig .11 Input voltage of Proposed system 

 
Fig. 12 Output voltage of proposed system 

 

 CONCLUSION 

Thus in this paper, zero current transition technique has been used inorder to reduce the switching losses. 

The active clamp protection is used for the overvoltage protection of the switches. The boost rectifier added on the 

secondary side of the transformer reduces the transformer ratio to a greater value.In future advanced protection which 

protect the whole setup for overload could be proposed.   
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