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Abstract— The increasing use in the industry of nonlinear
loads based on the power electronic elements introduced
serious perturbation problems in the electrical power grids.
Also, increase in the harmonic emissions and current
unbalance in addition to high consumption of active and
reactive power can be noticed. To overcome these issues, in
this paper six switch topology is designed and control by
PWM technique. The Six Switch Converter topology model
with the proposed control schemes are developed in
MATLAB/Simulink software and its performance is
examined under various conditions like load voltage and
supply current harmonics, supply unbalanced currents,
voltage sag/swell. %THDs of voltage and current are also
analyzed in this work.
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I. INTRODUCTION
The increasing use in the industry of nonlinear loads based on
the power electronic elements introduced serious perturbation
problems in the electrical power grids. Also, increase in the
harmonic emissions and current unbalance in addition to high
consumption of active and reactive power can be noticed.
Interconnection between grids and transmission lines and
power system expansion in transmission and generation for
satisfy the increasing power demand, dynamic and transient
stability of power systems are an important object in stability
of the healthy power systems. In the past Power System
Stabilizer (PSS) have been used as an effective, and optimal
method to improve power system stability. While Power
System Stabilizer may not be able to eliminate oscillations
resulting from severe disturbances, such as three phase faults
at generator terminals. Flexible AC Transmission System
(FACTS) controllers, such as Static VAR Compensators,
Unified Power Flow Controller and Static Synchronous
Compensators, can be applied for damping oscillations and
improve the system constancy of power systems by adding a
supplementary signal for main control loops. The Three
Phase Bridge Converter is a new concept of the FACTS
controller. The TPSS Topology employs voltage source
converters with a common dc voltage source; With VSC can
provide series compensation for the selected line of the
transmission system and is capable of exchanging reactive
power with its own transmission system. The consumption of
reactive power in industrial and domestic loads presents also
an important issue in the discussion of power quality
problems. The reactive power consumed by non-resistive
loads causes higher RMS current values in addition to extra
heating of power transmission and distribution systems. The
use of batteries of capacitors or synchronous machines for
local reactive power production has been proposed for a long
time.

II. POWER SYSTEMS DISTORTION & PROBLEMS
Electric systems and grids are complex dynamic systems.
These systems suffer usually from unexpected or sudden
changes of the voltages and currents. These changes are due
mainly to the different types of loads and abnormal conditions
to which they are connected. Since the development of
interconnection of large electric power systems, it has been
the spontaneous system variations at very low frequencies in
the range of 0.2–3.0 Hz. After starts, it would continue for a
long period of time. In certain cases, it continues to develop
causing system separation due to the lack of damping of the
mechanical modes. In power systems, different voltage and
current problems can be faced. The main voltage problems
can be summarized in short duration variations, voltage
interruption, frequency variation, voltage dips, and
harmonics. Harmonics represent the main problem of
currents of power systems.
III. RESULTS & DISCUSSION
This chapter represents the simulation results of different
power system conditions. The simulation results are shown
and Different grid conditions discussed and results will be
analyzed. The entire system is simulated using power system
toolbox of MATLAB/Simulink. A three phase loads are
introduced. Figure 1shows the simulation diagram of
proposed system.

Fig. 1: Proposed Simulation Model

Fig. 2: Pulse Width Modulation
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Fig 7Output Voltage and Current DC Input
Fig. 3: Controller Design

Fig 8/ Three Phase Voltage and Current

Fig. 4: Output Waveform of Phase A Current & Voltage
Figure 2 and 3 shows the control scheme and PWM
technique for proposed system. In this paper feedback voltage
is used to generation of control signal.

Fig. 9: Current Harmonics
The figure 8 and 9 shows the output voltage
waveform of the system and current. And the current
harmonics received at permissible limit the %THD is around
2 % of the nonlinear system.
Fig. 5: Gate Pulse
IV. CONCLUSION

Fig. 6: Control Signals

The Six Switch Converter Controller is simulated for the
compensation and power flow management. In the paper
PWM Scheme is used to control the output waveform.
Inverter can provide a series reactive compensation, as an
SSSC, for its own line. However, the converters can transfer
real power between them through their common DC terminal.
This capability allows the Controller to provide both real and
reactive Compensation for some of the lines and thereby
optimize the utilization of the overall transmission system.
The dispatch results show that the Controller can improve the
power transfer in the system. The power circulation between
the VSCs can be used to adjust bus voltages to improve the
voltage stability limit transfer. The simulation results are in
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line with the predictions. Controller system is developed
using MATLAB. These models are used for simulating a two
bus system. The simulation results using MATLAB are
presented. The Bridge Converter increases the real power
transfer and improves the voltage profile and maintains TDH
at permissible limit
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