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ABSTRACT

The conversion of wind energy into electrical power generation is very useful, important and economical. Due
to injection of wind power in electrical grid system, many power quality issues raisedsuch as reliability,
harmonic, distortion and voltage level. In this paper focused on removing harmonics and maintain voltage level.
The proposed scheme of static synchronous compensator (STATCOM) is connected at point of common
coupling (PCC) with battery energy storage system to improve power quality. The STATCOM control scheme
is simulated using MATLAB/SIMULINK to maintain power (both active and reactive power) and terminal
voltage. The proposed scheme maintains voltage level, remove harmonic &distortion and free main supply
source from reactive power demand of load in power system.
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l. INTRODUCTION

The energy conservation and use of energy
source are the key paradigms of sustainable energy
system. To meet our energy needs, use renewable
energy sources like wind, tidal, biomass, co-
generation, hydro etc. The need to integrate the
renewable energy like wind energy into power
system is to make it possible to minimize the
environmental impact on conventional plant [1]. The
wind energy system is integrated into exciting
power system presents technical challenges and
voltage regulations, stability and power quality
problems. The power quality is an important factor
and it’s greatly affects transmission and distribution
system. The issue of power quality is of great
importance to the wind turbine [2]. There have been
recent developments in field of wind energy.

The individual units can be of large
capacity of 2MW, feeding into distribution
networks, particularly with customers connected in
close proximity [3]. During the normal operation,
wind turbine produces a continuous variable output
power. The reasons behind these variations are
effect of turbulence, wind shear, tower shadow and
control system. The power quality issues are voltage
sag, voltage swell, and harmonic distortion, under
voltage, transients, noise, interruptions, notching,
short circuit and voltage flickering [4]. The
induction generator requiresreactive power for
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magnetization. So the active power generated by an
induction generator is varied due to wind, absorbed
reactive power and terminal voltage affected. To
proper control of active power under normal
operating conditions, a proper control scheme in
wind energy system is required [5,6]. A STATCOM
based control system has been used for improving
power quality which manages the power level with
commercial wind turbines. The proposed control
scheme for power quality improvement has
following objectives:

(i) Unity power factor

(ii) Reactive power

(iii) To achieve fast dynamic response

1. STATCOM
Static synchronous compensator
(STATCOM) is a shunt connected controller. This is
also an advanced version of SVC and more than a
static condenser. The STATCOM has similar
characteristics as a synchronous condenser. As an
electronic device, it has no inertia. It is superior to
synchronous condenser, such as better dynamics, a
lower investment cost, a lower operating and
maintenance costs. The STATCOM controls voltage
level of connected bus by adjusting voltage and
angle of internal voltage source. Fig.1 shows

STATCOM with characteristics [7].
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Fig. 1 shows STATCOM with Characteristics

STATCOM are based on voltage source
converter (VSC) and utilize either Gate turn off
thyristor (GTO) or Isolated gate bipolar transistor
(IGBT) devices. AS a VSC, it compensates the
active and reactive power of system by conversion
of DC input voltage into AC output voltage. The
STATCOM is a very fast acting, electronic
equipment oaf asynchronous condenser. If
STATCOM voltage, Vs is greater than bus voltage
Es, then leading or capacitive VARSs are produced.
If Vs is smaller than Es, then lagging or inductive
VARs are produced [8,9].

1. POWER QUALITY IMPROVEMENT

The STATCOM based current control
voltage source inverter injects the current into grid
in such a way that that the source current are
harmonic free and their phase angle with respect to
source voltage has a desired value [10]. Due to
injected current, the reactive and harmonic part of
load and induction generator current will cancel
out, thus it improve power quality and power factor
of network. STATCOM has a natural tendency to
compensate for changes in system voltage, even
without control action , but its low stored energy
means it can do this much more rapidly [11-13].
The proposed grid connected system s
implemented for power quality improvement at
point of common coupling (PCC) as shown in Fig.
2 [14].
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Fig. 2 Grid connected system for power quality improvement
V. SIMULATION RESULTS

The STATCOM control scheme for grid connected wind energy generation system for power quality
improvement is simulated by MATLAB / SIMULINK in power system block set. The pitch angle controller
make the angle of turbine blade to adjust such that speed of rotation at every velocity of wind is maintained
constant. The shunt connected STATCOM with battery energy storage is connected with interface of induction
generator and non- linear load at PCC in grid system. The current control strategies includes in control scheme
that defines the functional operation of STATCOM in power system. To maintain power quality norms in grid
system, output of STATCOM is varied according to control strategy.
The MATLAB simulation model comprise of major components as shown in Fig.3 are following:
(a) Power source of voltage 415V, 50Hz
(b) Grid connected self excited induction generator
(c) anon-linear load
(d) aSTATCOM
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Fig. 3 STATCOM Model

A grid voltage and current without STATCOM waveform is shown in Fig. 4.
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In this Fig. 4, without incorporation of STATCOM
it gives low voltage of around 0.02pu where the
actual value should be 0.0301 pu and this is
obtained by incorporation of STATCOM in the
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Fig. 4 Grid voltage and current without STATCOM

circuit and improved & controlled power quality.
The result is shown in Fig. 5 which shows Grid
voltage and current with STATCOM.
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fig.5 Grid voltage and current with STATCOM

V.  CONCLUSION

The present paper shows the STATCOM -
based control scheme for power quality
improvement in grid connected wind plant with
non-linear load. The operation of this scheme for
power quality is simulated by STATCOM in
MATLAB/SIMULINK. A grid connected SEIG
decrease the voltage level at PCC due to absorption
of reactive power and non-linear load increases
harmonics at PCC, results voltage waveform
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distorted and provides poor quality at STATCOM.
The STATCOM improves the quality of power at
PCC, which reduces harmonics and maintain
voltage by providing reactive power to the system.
Thus proposed scheme fulfill the power quality
requirements and maintains grid voltage free from
distortion and harmonics in power system.
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