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 Abstract - This thesis proposes novel methods and comprehensive analysis for power loss calculation, DC
current and voltage ripple estimation, and bus bar design in two
A novel method of MOSFET voltage rise
developed. The estimation accuracy is significantly improved by the proposed method. In order to provide a 
reference for thermal management design, inverter power loss analysis is presented. Using the parameters 
obtained from the semiconductor device datasheets and inverter operating conditions, power loss calculations of 
three types of devices, namely IGBT, MOSFET, a
for these three devices are straight- forward; and, the switching power loss of IGBTs and diodes can be obtained 
from the energy losses given by datasheets.
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I.  INTRODUCTION
 
In the past two or three decades, about two thirds of the 
world's electrical power is converted into mechanical 
power by electrical motor drive systems, in which AC 
power supplies play an important role. Additionally, 
uninterruptible power supplies are vital to some critical 
loads as AC sources, such as in hospitals. Due to the 
limited supply and global climate change issues of the 
fossil fuels, renewable energy became the trend in power 
generation.  
 
DC power is usually generated by most renewable energy 
sources, which leads to demands for DC
converters .As a result, three-phase DC
source inverters are widely utilized .DC voltages are 
converted to AC voltages by inverters that are commonly 
utilized to interface DC sources to loads 
amplitude and frequency of output AC voltages can be 
regulated depending on the demands of loads. A typical 
topology of a three level three-phase voltage source 
inverter is shown in Figure 1.1. In which various types of 
DC sources, such as solar panels, fuel cells, batteries, DC
DC converters, and AC-DC rectifiers, can be used as the 
DC input of the inverter. 
 
The inverter design generally includes several steps:
 (1) Semiconductor device selection;  
(2) Power loss calculation and thermal ma
system selection; 
 (3)DC-link current and voltage ripple estimation and DC
link capacitor selection; 
 (4) Bus bar design and analysis. 
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This thesis proposes novel methods and comprehensive analysis for power loss calculation, DC
current and voltage ripple estimation, and bus bar design in two-level three-phase voltage source inverters (VSIs). 
A novel method of MOSFET voltage rise- and fall-time estimations for the switching power loss calculation is 
developed. The estimation accuracy is significantly improved by the proposed method. In order to provide a 

ce for thermal management design, inverter power loss analysis is presented. Using the parameters 
obtained from the semiconductor device datasheets and inverter operating conditions, power loss calculations of 
three types of devices, namely IGBT, MOSFET, and diode, are discussed. The conduction power loss calculations 
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Fig 1 Circuit Diagram Of Proposed Topology
 
1. Power Semiconductor Losses 
The power semiconductor losses can 
calculating the energy loss per pulse and then adding 
them. A couple of methods have been developed to predict 
the losses in the power semiconductor devices and are 
well known. Loss calculation is possible either by a 
complete numerical simulation of a circuit by using 
special simulation tools with the integrated loss 
computation tools [4]. The other way is to determine the 
electrical behavior of a circuit analytically, i.e. currents 
and voltages to calculate the power losses. In the 
manufacturers datasheet useful information about the loss 
calculation is also available by using which; the losses in 
the semiconductor devices can be computed efficiently. In 
this work, a simple method using the data sheet parameters 
is considered to compute the losses in the power 
semiconductors. There are two kinds of losses in the 
power semiconductors, namely static losses also called 
conduction losses, and the transient losses known as 
switching losses. 
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2. Conduction Losses 
In the conduction state both the IGBTs and the diodes 
have a voltage drop across them. The product of the 
voltage drop and the conducting current determines the 
conduction losses .The power semiconductor device can 
be modeled as a voltage source in series with a linear 
resistor. The simplified model is valid for both the IGBTs 
and the diodes. The on-state voltage of the IGBTs and 
diodes can be expressed as, 

… (1)
 
3. Thermal Characteristics of Power Semiconductors
The dissipated power in the power semiconductor devices 
turns into heat which in turn increases the junction 
temperature inside the chip. This results in the degradation 
of the characteristics and reduces the lifetime. The 
junction temperature can be reduced by permitting the heat 
to escape outside. The ability of the device t
heat is measured by a thermal resistance. If the heat flow 
in the thermal network is considered equivalent to a 
current in the electrical network, the heat dissipation 
channel can be represented. The entire thermal resistance 
from the chip junction to the ambient air can be designated 
as and for an equivalent circuit it can be written as [2],

 
II. Design and Simulation

 
The proposed method is implemented using MATLAB 
2013b and tested for Distribution system. Figure 2 shows 
the overall diagram of the Distribution system With Three 
Phase Three Leg Inverter. In this system, PWM firing 
circuit is used to trigger the MOSFET Switches. 420 Volt 
Grid Connected to Inverter Circuit to analysis the system 
losses. 

Fig 2 Simulink Model of Proposed System 
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ed System  

Fig 3 Output waveform of power
 

Figure 3 shows the output power in kw also represent the 
switching frequency and power losses occur in the system 
during proposes. Figure 4 Shows the Heat Conductance 
effect on system power Losses.  
 

Fig 4 Switching & Conductance Graph.
 

Fig 5 Current and voltage waveform.
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Fig 6 Line current and THD
 

Figure 5 and 6 shows the current and voltage output of the 
system across the load and simultaneous Line current and 
present harmonics distortion in the system. 
 

III. Conclusion 
 
In this Paper, three phase three leg inverter connected to 
distribution system. The effects of the power losses are 
calculated at different condition. From the result it is clear 
that there is the power loss of the system is minimum at 
the three leg topology of inverter using MATLAB 2013b 
and tested for power distribution system. T
Figure the power losses of the system found at 2 KW at all 
Physical conditions like Temperature are considered. Thus 
there is a reduction by about 20 % of total power losses in 
the system. 
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