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Abstract—This work presents the photovoltaic Micro Inverter Systems (MIS) and its control techniques. The Micro Inverter is the 

combination of a boost-half-bridge DC-DC converter and full bridge pulse width-modulated inverter. The boost-half-bridge converters 

results in minimal number of semiconductor devices and low cost. The IIR filter is used to reduce the total harmonic distortion and current 

regulation and high power factor is will be achieved with the help of this controller. Fast dynamic response also will be achieved during the 

solar irradiance change. The boost half- bridge converter is incorporated as the DC–DC conversion stage for the grid-connected PV Micro 

Inverter System. Benefiting from its circuit simplicity, ease of control, and minimal semiconductor devices, it will achieves the promising 

features such as low cost, high efficiency, and high reliability. In this work ramp change algorithm is used. While using the ramp change 

algorithm the panel tracks the solar irradiance slowly. This makes the panel to receive the solar irradiance in all positions. The simulation is 

done using the MATLAB software and the performance of the system also analysed. 

 
Index Terms— Boost Half Bridge, Photovoltaic Micro Inverter, Maximum Power Point Tracking. 

——————————      —————————— 
 

1 INTRODUCTION  

Photo Voltaic (PV) generation is becoming increasingly 
important as a renewable source since it offers many 
advantages such as incurring no fuel costs, not being 
polluting, requiring little maintenance, and not any emitting 
noise and harmful gases, among others. Among a variety of 
the renewable energy sources, photovoltaic (PV) sources have 
no supply limitations and are predicted to become the biggest 
contributors to electricity generation among all renewable 
energy candidates by 2040 [12]. PV modules have relatively 
low conversion efficiency therefore, controlling Maximum 
Power Point Tracking (MPPT) for the solar array is essential in 
a PV system. The electric power supplied by a photovoltaic 
power generation system depends on the solar radiation. 
Designing efficient PV systems heavily emphasizes to track 
the maximum power operating point. The amount of power 
generated by a PV depends on the operating voltage of the 
array. A PV’s Maximum Power Point (MPP) varies with solar 
insulation and temperature. It’s V-I and V-P characteristic 
curves specify a unique operating point at which maximum 
possible power is delivered. At the MPP, the PV operates at its 
highest efficiency.  

Micro Inverter System (MIS) has become a future trend for 
single phase grid connected photovoltaic system. MIS is the 
combination of boost half bridge converter and full bridge 
inverter. A PV array is formed by series/parallel combination 
of solar modules. Hence, a boost-half-bridge DC-DC converter 
cascaded by an inverter is the most popular topology, in 
which a High Frequency (HF) transformer is often 
implemented within the DC-DC conversion stage. By 
replacing the secondary half bridge with a diode voltage 

doubler, a new boost-half-bridge converter can be derived for 
unidirectional power conversions [15]. The promising features 
such as low cost, high reliability and high efficiency, circuit 
simplicity can be obtained by use of the converter with 
minimal semiconductor devices. The repetitive current control 
technique is an effective solution for the elimination of 
periodic harmonic errors and has been previously investigated 
and validated in the un-interruptible power system, active 
power filters, boost-based Power Factor Correction (PFC) 
circuits, and grid-connected inverters /PWM rectifiers [6].  

The synchronized sinusoidal current can be injected to the 
grid by using a full bridge PWM inverter with an output LCL 
filter. Sinusoidal current with a unity power factor is supplied 
to the grid through a third-order LCL filter. In general, its 
performance is evaluated by the output current Total 
Harmonic Distortions (THDs), power factor, and dynamic 
response [9]-[10]. The maximum Power Point (MPP) is the 
point in which maximum power is delivered from the solar 
cell to the PV system. MPPT is performed by the boost-half-
bridge converter by using numerous MPPT techniques such as 
Perturb and Observe Method, Incremental Conductance 
Method, Ripples Correlation Method, etc. A closed-loop 
control technique has been proposed to minimize the PV 
voltage oscillation [13]. 

In this paper ramp change algorithm and variable step size 
algorithm is proposed. Both the algorithms are implemented 
and the result of the algorithms is compared. The ramp change 
algorithm gradually change the maximum power point when 
the solar irradiance changes. But the variable step size 
algorithm changes step by step according to the solar 
irradiance. Hence the variable step size algorithm changes the 
step which is adaptive to the solar radiation.  
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2 BOOST HALF BRIDGE PV MICROINVERTER 

 
Fig.1 Block Diagram of Boost Half Bridge Micro Inverter 

 

A new MPPT control is proposed in this paper. The 
main difference between the proposed system and other 
techniques used in the past is, in this system the PV panel is 
directly controlled by the DC-DC converter [2]. This 
reducing the complexity of the system. The system consist 
of three important parts they are PV panel, boost half 
bridge inverter and full bridge inverter as shown in fig.1. 
The PV array output power delivered to a load can be 
maximized by using MPPT control systems. From the PV 
panel voltage and current feedback are taken and given to 
MPPT controller. The controller utilizes those voltage and 
current from the solar panel and by using MPPT algorithm 
it calculates switching pulses. The gate pulses are given to 
the boost converter by the calculated switching pulses 
through PWM generator.  

The converter uses ramp change and variable step size 
algorithm. In the ramp change algorithm it will change the 
tracking position in the gradually speed to the maximum 
power point. The speed of the tracking is same when the 
MPP is far away and MPP is nearer. This makes the system 
to respond slowly.  

The variable step size algorithm track the MPP in two 
different speeds. The speed of the tracking will vary 
according to the distance of MPP. This makes the system 
adaptive and the efficiency of the system also increases. In 
this proposed system, output of both the system is 
compared and given to the inverter side.  

The PV energy applications can be divided into two 
categories they are: 

1. A standalone system 

2. A Grid connected system 

The standalone system requires battery bank to store the 
PV energy and is suitable for low power system. But the grid 
connected does not require any battery bank because it is 
directly connected to the grid. And also it is the primary 
method for grid connected system [5].  

3 SYSTEM DESCRIPTION 

The boost half bridge micro inverter composed of two 
stages they are in the front end it has DC-DC converter and in 
the other end it has full bridge inverter.  

The input to the converter is given by the solar panel 
according to the changing sun irradiance. The conventional 
boost converter is modified by splitting the output DC 
capacitor into two separate ones. Cin and Lin are the input 
capacitor and boost inductor. As half bridge converter the 
centre taps of the MOSFETs (S1, S2) and the output of the 
capacitors are connected to the primary of the transformer. The 
low voltage side DC link voltage is Vdc1 and high voltage side 
DC link voltage is Vdc2. The combination of two diodes (D1, D2) 
and capacitors (C3, C4) act as a voltage doubler and is 
incorporated to rectify the transformer secondary voltage to 
the inverter DC link [15]. A full-bridge inverter composed of 
four MOSFETs (S3-S6) using synchronized PWM control. Third 
order LCL filter composed of Lo1, Lo2, and C0 are used to reduce 
the harmonics and supply the current with unity power factor. 
The output is given to the grid.  

2078

IJSER



International Journal Of Scientific & Engineering Research, Volume 4, Issue 12, December-2013                                                                                         

ISSN 2229-5518 

 

IJSER © 2013 

http://www.ijser.org 

 

Fig.2 Circuit Diagram of Boost Half Bridge Micro Inverter 

 

4 BOOST HALF BRIDGE CONVERTER 
CONTROL 

Table I gives the parameter details of the boost half 
bridge converter. The MPPT block in a PV converter system 
periodically change the tracking reference of PV voltage or 
PV current or the converter duty cycles [16].  The boost half 
bridge converter is controlled by the switches S1 and S2 
through duty cycles. Duty cycle of S1 denoted by d1 and 
switching period is denoted by Tsw1. To obtain optimal 
efficiency of boost-half-bridge converter ZVS techniques are 
considered and for simplicity hard switching is adopted 
[16]. The voltages are calculated by the below formula.  
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TABLE I 
BOOST HALF BRIDGE CONVERTER PARAMETERS 

Input PV Voltage (MPPT) 30V – 50V 

Switching Frequency 21.6 KHZ 

Input Inductor(Lin) 200µH 

Transformer Turns Ratio 1:6 

Nominal PV Power 210W 

 

 

4.1 MPPT Control technique 

 An individual solar array can work efficiently when it 
operate at its maximum power point. A novel maximum-
power-point-tracking (MPPT) controller for a photovoltaic 
(PV) energy conversion system is presented. Using the slope of 
power versus voltage of a PV array, the proposed MPPT 
controller allows the conversion system to track the maximum 
power point very rapidly [20]. There are various types of 
MPPT algorithms are used. Some MPPT techniques calculate 
the step size through online relying through instantaneous 
ΔPpv, ΔVpv. This makes the system more adaptive but is 
vulnerable to noises.  

The ramp change algorithm gives minimum voltage to the 
converter because of its large step. To overcome this problem 
PV operating points are calculated in three different zones in 
variable step size technique. The step size is large when the 
Maximum Power Point (MPP) is far away but when MPP is 
nearer then fine tuning small step size is used. Variable step 
size technique is one of the most efficient methods to track the 
maximum power point. In variable step size method by 
sensing ΔPpv, ΔVpv the tracking step sizes are calculated by the 
given algorithm. It is represented in the flow chart in fig.3. 

function Vr   = fcn( Q ) 
if (Q >= 0) 
if (Q >= 4) 

Vr=Q+0.3; 
Else 

Vr=Q+0.1; 
end 
else 
if (Q <= -10) 

Vr=Q-0.3; 
else 

Vr=Q-0.1; 
end 
end 
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Fig.3 Flow Chart for VSS Algorithm 

5 FULL BRIDGE INVERTER 

Full bridge inverter consists of four MOSFET switches 
S3, S4, S 5, and S6. Between the converter and the inverter an 
isolation transformer is used for safety. The isolation 
transformer helps to protect the converter circuit while 
during the fault in the inverter. The output current of the 
inverter is filtered by a first order low pass filter on the 
circuit to eliminate high frequency noises.   

The filter output has minimized noises and harmonics 
and it is given to the grid.  

TABLE II 
BOOST HALF BRIDGE CONVERTER PARAMETERS 

Switching Frequency 10.8 KHZ 

DC Link Voltage  370V 

Filter Inductor(Lo1,L02) 8.5mH 

Filter Capacitor(Co) 330nF 

 
The table II consist of frequency, link voltage and gives 
inductor and capacitor values. 

 
5.1  LCL filter 

Using an LCL filter in a grid-connected inverter system 
has been recognized as an attractive solution to reduce 
current harmonics around the switching frequency, 
improve the system dynamic response, and reduce the total 
size and cost. Typically, a un damped LCL filter exhibits a 
sharp LC resonance peak, which indicates a potential 
stability issue for the current regulator design. Hence, 
either passive damping or active damping techniques can 
be adopted to attenuate the resonance peak upto 0 dB. The 
current sensor is placed at the inverter side instead of the 
grid side [15].  

The current controller has the following features: 
1. High power factor. 
2. Current harmonic distortion caused by the grid 

voltage non-ideality are minimized. 
3. Outstanding current regulation. 
4. Fast dynamic response in both load and solar 

radiation changes.  
 

 
7 MATLAB SIMULATION 

 
 

Fig.4 Boost Half Bridge Micro Inverter Simulation Diagram
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(a) 

                                                                                         

(b) 
Fig.5 Simulation Diagram (a) Converter Simulation (b) MPPT 

Controller 

 
The fig.4 shows the overall circuit diagram of the 

photovoltaic Micro Inverter System. It consist of boost half 
bridge converter and inverter. The fig.5.shows the 
simulation diagram of converter and Variable Step Size 
MPPT control. The Variable Step Size algorithm is 
implemented in the MPPT block.  

The MPPT block takes the voltage and current feedback 
from the solar and helps to execute the program.  

 

7 SIMULATION RESULTS 

The simulation results gives the output of the boost half 
bridge DC-DC converter. The converter takes the input as 
12V from the solar panel and gives the step up voltage as 
28V. Fig.6. shows the input and the output voltage of the 
converter.  

 
 

 
(a) 

 
 

(b) 

Fig.6 Simulation Results (a) Input Voltage (b) Converter 
Output Voltage 

 

8 CONCLUSION 

A boost-half-bridge micro inverter for grid-connected 
PV systems has been presented. The number of 
semiconductor devices has been reduced. The reduced 
devices, circuit simplicity, and easy control, the boost-half-
bridge PV micro inverter possesses features of low cost and 
high reliability. The boost- half-bridge DC–DC converter 
has a high efficiency (97.0% – 98.2%) over a wide operation 
range. And also the current injected to the grid is regulated 
precisely and stiffly. The ramp-changed reference 
generated by the customized MPPT method for the PV 
voltage regulation guarantees a correct and reliable 
operation of the PV micro inverter system. Fast MPP 
tracking speed and a high MPPT efficiency (>98.7) is 
achieved by the variable step-size technique.  
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