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Abstract---As technology grows day by day, the study of
power system has shifted to power electronics to produce
the most efficient energy conversion. Power electronic is the
study of processing and controlling the flow of electric
energy by supplying voltages and currents which is suited
for user loads. Power electronics are used to obtain the
benefit of lower cost and high energy efficiency. Twelve
pulse topology commonly found in adjustable speed drives.
It is expensive but produces least input current harmonics.
Application like heating, ventilating, air conditioning due to
its less input current harmonic. Rectifier is the power
processor which gives dc output voltages with minimum
amount of harmonics. When poly phase is rectified which
produce smoother dc output than single phase dc rectifier.
When three phase input Is available, rectifiers can come in a
variety of pulses such as six pulse and twelve pulse. If the
no of pulses increases the input characteristic improves.
Keywords: 6-Pulse Bridge Rectifier, DC Shunt Motor
Load, MATLAB Simulink.

. INTRODUCTION
The goals of using power electronics are to obtain the
benefit of lower cost, small power loss and high energy
efficiency. Because of high energy efficiency, the removal
of heat generated due to dissipated energy is lower. Other
advantages of power electronics are reduction in size,
weight, and overall cost. Like other technologies, power
electronics has certain disadvantages. One major
shortcoming is the generation of harmonic voltages and
currents. To filter out harmonics, more components and
money would be needed for a given project. Having
harmonics produced by power electronics will result in
upstream losses in windings and in transformers in the
system. A rectifier is a power electronic circuit that is used
to convert ac signals into dc signals. A rectifier is a“power
processor that should give a dc output voltage with a
minimum amount of harmonic contents” When a poly phase
ac is rectified, the phase-shifted pulses overlap each other
which produce a smoother dc output than that made by a
single-phase ac rectifier. This is considered as an advantage
in high-power rectifier circuits, where the actual size of
filtering components would be prohibitive in spite of their
necessity to obtain low-noise dc power when a three-phase
input is available, rectifiers can come in a variety of pulses
such as the 6-pulse and 12-pulse. As the number of pulses
increases, the input characteristic improves. This results
from a greater number of pulses in a given period which is
due to the larger number of diodes used. This, in turn, makes
the 12-pulse rectifier more costly. However, the analysis
commonly done to exhibit the advantage of lower input
harmonics for the 12-pulse is done under steady-state
balanced line condition. In practice, line condition is
inherently unbalanced due to the fact that the three phase
lines are loaded differently in each of its three lines.

Therefore, the study of how input current harmonics are
impacted under unbalanced line conditions should be
conducted to help determine cost vs. benefit considerations
when implemented in commonly used controllers such as
the Adjustable Speed Drives. Such study using hardware
implementation has been done and was reported in
However, the study was performed under certain operating
conditions and the results are not representative of any
other conditions in general. Besides, the actual system
implemented for the study can be quite costly, thus it will be
impractical to perform similar study for other operating
conditions. Therefore, the most economical and practical
method to perform this study is through the use of computer
simulation. This paper describes the modeling of 6-pulse

and 12-pulse rectifiers operating under unbalanced
conditions
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Fig. 1: Schematic Diagram of 12 Pulse Rectifiers
12-pulse rectifier solution consists of two 6-pulse

diode bridges combined with a multi-phase transformer. The
output of two diode bridge rectifiers can be connected in
parallel through a DC link choke or separately connected to
two isolated drives. The multi-phase transformer can be an
autotransformer or an isolated transformer with 30°
displacement to provide two three-phase voltage sources
that cancel the 5th and 7th harmonics. A 12-pulse rectifier
with a delta/delta-wye isolation transformer and the
resulting input current waveform where 11th and 13th
harmonics are the dominant harmonic components. The
input current THD of about 10% can be achieved. However,
the values can vary depending on the source voltage
distortion and imbalance. Two 30° displaced three-phase
voltage sources can be achieved by several different
approaches that include;
— A phase-shifting isolation transformer such as a delta-

delta-wye or a Zig-Zag transformer
— A phase-shifting autotransformer
— A combination of a half-power transformer and a series

reactor directly fed from power source

I1l. APPLICATION OF DC SHUNT MOTOR
—  Centrifugal Pumps
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— Reciprocating Pumps
— Blowers & Fans

—  Compressors

— Machine Tools

For a given field current in a shunt motor, the speed
drop from no-load to full load is invariably less than 6% to
8%. In view of this, the shunt motor is termed as a constant
speed motor. Therefore, for constant speed drives in
industry DC shunt motors are employed.

When constant speed service at low speeds is
required, DC shunt motors are preferred over synchronous
motors. When the driven load requires a wide range of speed
control, both below and above the base speed, a DC shunt
motor is employed. Eg: Lathes
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Fig. 2: Simulation of Speed Control Of DC Shunt Motor
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Fig. 3: Simulation of Speed Control Of DC Shunt Motor
Parameters

A. Parameters of Motor

— Armature Resistance Ra=0.6 Q

— Armature Inductance La=0.012 mH

— Field Resistance Rf=240 Q

—  Field Inductance Lf =120 H

— Field armature Mutual inductance=1.8 H
— Total Inertia J= 0.05 kg.m"2

IV. SIMULATION RESULTS
Figure 4 shows the the speed Vs Time graph in which
speed is constant at rated speed, Figure 5 shows Armature
Current Vs Time, Figure 6 shows Input Line Current Vs
Time,Output Current Vs Time, Output DC Voltage Vs
Time, Figure 7 Bar Chart Analysis For Total Harmonic
Distortion.

Fig. 4: Speed Vs Time

Fig. 5: Armature Current Vs Time

Fig. 6: (1) Input Line Current of 6- Pulse Bridge rectifier.
(2) Output current of 6- Pulse Bridge Rectifier.
(3) Output D.C voltage of 6- Pulse Bridge Rectifier
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Fig. 7: Bar Chart Analysis For Total Harmonic Distortion

V. CONCLUSION

Modeling and simulations of two commonly used bridge
rectifiers were presented and discussed in this paper. For
harmonics reduction, multi-pulse rectifier topologies are
good practical solutions, as well as speed control of the
adjustable speed drive to a value required for performing the
specific work process. By using 6- pulse rectifier the
reduction into ripple of the D.C output voltage. Drives are
applied in heating, ventilating, and air conditioning
applications because loads are variable and users demand
energy efficiency and comfort
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