‘]/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 05 Issue: 10 | Oct 2018 www.irjet.net p-ISSN: 2395-0072

Novel Control Operation of PV-STATCOM as Reactive Power
Compensator and Active Power Injector in a Transmission Network

Hariom Narware?, Durgesh Vishwakarma?

1pPG Scholar, Electrical and Electronics Engineering Department, Radharaman Engineering College, Bhopal
2 Assistant Professor, Electrical and Electronics Engineering Department, Radharaman Engineering College, Bhopal

Abstract - An aggregate test, endorsement and foundation plan for another development that uses a sun controlled photovoltaic
estate around night time, for instance, STATCOM. This development is called STATCOM. It is used around night time for the
correction of the power factor and the voltage control in the affiliation reasons for an acknowledgment motor that works with a
terrible power factor. Photovoltaic sun based properties convey essentialness in the midst of the day and are absolutely inactive
amid the night. The proposed new arrangement of the photovoltaic close-by planetary gathering will help increase the use of the
photovoltaic close planetary framework. A basic piece of the photovoltaic sun controlled power plant is a voltage source past that
is moreover a central segment of STATCOM. With this information we present an essential procedure for open-circle control that
uses the photovoltaic sun arranged power plant as STATCOM, in dull periods without sunshine, for the compensation of responsive
power and voltage control. The inverter control of the photovoltaic system isn't suitable for the night. The difference in the
influence factor prompts a decay of KVA's pile enthusiasm for consistent load and the reduction of line adversities.
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I. INTRODUCTION

The use of supportable power source begins from the viewpoint of guaranteeing nature and the lack of non-sustainable power
sources. Late examinations exhibit that in the medium and whole deal, the photovoltaic generator (PV) will end up being
monetarily so appealing that far reaching scale association of this make can be found in various parts of the world [1], [2]. A
broad scale photovoltaic age structure consolidates a photovoltaic group, a DC/AC and related drivers. It is a multivariable and
non-coordinate structure and its execution depends upon the normal conditions. Starting late, growing passageway levels of
photovoltaic foundations are focusing on utilities on account of the potential negative impact on the security of the power
structure, as conjectured in a couple of examinations. That is the reason complete examination into the robustness of the
imperativeness structure with broad scale photovoltaic essentialness is a basic endeavor. In an unprecedented situation it may
be essential to amass new lines at high costs. In this way, it is critical to break down profitable systems to fabricate as far as
possible. It uncovered another examination of the day by day usage of a photovoltaic farm (at usually torpid) where a
photovoltaic residence as a static compensator (STATCOM), a FACTS contraption is used to control the voltage, in this way
improving the execution of the structure and the development in accessibility with the arrangement of adjacent breeze farms.
Today, sun fueled imperativeness is noticeable with government allotments through photovoltaic development. Obviously, sun
situated structures simply make imperativeness in the midst of splendid periods. If the sunlight isn't clear enough, they remain
lethargic. Photovoltaicadvancement is beneficial with a higher utilize rate in the midst of the day and around night time should
be used. Tries are being made toward this way [7, 11]. The idea of imperativeness is a basic piece of essentialness movement.
The power will be isolated with tasteful reductions and additions in voltage. Here, the devices of the versatile AC transmission
systems (FACTS) expect a basic employment.

Itis understood that static synchronous compensator (STATCOM) is a FACTS contraption thatlimits as a reroute compensation
device. A fundamental piece of the photovoltaic sun based power plant is a voltage source past that is in like manner a central
segment of STATCOM. With this information we present an essential method for open-circle control that uses the photovoltaic
close planetary framework as STATCOM, in dull periods without sunlight, for the compensation of responsive power and voltage
control. As a result of the difference in the power factor, the load current is decreased. Moreover, the system stays
counterbalance with better capability (less transmission mishaps) and imperativeness quality. This report shows a usage of the
inverter of the photovoltaic sun situated residence as STATCOM: a FACTS device has been created for the voltage control and
change of the power factor, both in the midst of the voltage heading and for the cure of the power factor it offers. course of
voltage and charge compensation around night time using the total furthest reaches of the current adjacent planetary gathering
inverter. Inlike manner in the midst of the day the nearby planetary framework is made as a STATCOM using whatever remains
of the farthest point of the inverter (it remains after what is crucial for certified power age).

1. ABOUT PHOTO VOLTAIC SYSTEM:

A photovoltaic structure (PV) changes over sunlight particularly into power. The cells can be collected to shape sheets or
cross sections. The voltage and current open on the terminals of a photovoltaic device can particularly empower little customers,
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for instance, lighting systems and DC motors. [7] A photovoltaic cell is truly a semiconductor diode whose pn crossing point is
introduced to light. Photovoltaic cells are delivered utilizing various sorts of semiconductors that use unmistakable creation
frames. The recurrence oflight in the cell produces charge bearers that reason an electric current when the cell is short circuited.

practical PV device

Fig.-1: Relative Circuit of a PV Device including the plan and parallel Resistances.

The indistinguishable circuit of the photovoltaic cell is showed up in Figure 1. In the primary chart, the photovoltaic cell is
addressed by a present source parallel to the diode. Rs and Rp independently address groupings and parallel restriction. The
voltage and current are name as [ and V in the photovoltaic cell.
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Fig-2: V-I Characteristic of PV Cell
OPERATION OF A PV SOLAR SYSTEM:
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Fig-3: Consistent yield of a nearby planetary framework

Figure 3 above exhibits the typical yield of a structure reliant on a watching system for cloudy days. It can evidently be seen that
the full furthest reaches of the inverter is available amid the night from 6:00 PM to 6:00 AM to be used for responsive power
reinforce, for instance, STATCOM. In the midst of the day, at a youthful hour toward the start of the day and late around night
time, a considerable measure of responsive power is so far available to make the photovoltaic system fill in as STATCOM.

II. PV SOLAR SYSTEM CONTROLLER DESIGN:

The controller diagram for a photovoltaic contraption is used as a STATCOM around there. The objectives of this check are to
improve the voltage heading and the power factor. The reenactment show for the controller was manufactured using the
MATLAB programming. FIG. 4 is the circuit of the photovoltaic arrangement of activity with the parameters of the fragments.
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Photovoltaic sun fueled sheets are accumulated and shown as a prompt current source, coupled to the framework by methods
for a voltage source inverter 6 beat (VSI) in light of IGBT and circles L. Inductors L-interface are used together with the
capacitors channel C channels the trading sounds the inverter are made. organize coupling transformer T is used to control
transformer and framework. DC side capacitor CDC serves two principal centers in persisting state keeps up the steady dc
voltage and in the midst of passing fills in as imperativeness amassing part to give authentic power use. The DC source is used
when the sun based scene imbues dynamic essentialness into the framework. For the circumstance that simply open power is
mixed into the framework, the DC source is isolated. The relationship with the inverter is appeared with specked lines
concerning the past reason. CTi current transducers and CTL are used to check the floods of the drive (ii, an, ii, b, ii, c) and the
pile (iL, aniL to, iL, ¢,), independently. The parameters of the L, C, CDC and VDC sections of the voltage level of the DC interface
are settled reliant on the proposals [13] - [14] and refined by reenactments.
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Fig-4: Power Circuit

The control circuit together with the control parameters is appeared in FIG. 5. The current infused into the system through
the inverter is isolated into two independently managed segments, the dynamic and the Ir responsive. A fundamental relative
controller (PI) is utilized for the control of Ia and Ir. The parameters of these PI controllers are balanced utilizing the strategy
proposed in [12]. A stage bolted circle circuit (PLL) that is utilized to synchronize the infused current with the voltage at the
normal intersection point (PCC).
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Fig-5: Control circuit

In the STATCOM working mode, the normal DCC voltage of the DC capacitor is kept steady at 400 V by methods for the PI
controller. Alter the measure of dynamic current la that has been expelled from the framework by the inverter. This dynamic
stream segment adjusts for the misfortunes related with the STATCOM task. If the nearby planetary group infuses dynamic
vitality into the system, the DC voltage is kept up through the DC voltage source and an appropriate pre-figured dynamic current
is forced. The Ir-responsive part of the infused current in the system is controlled to accomplish the direction of the voltage in
the PCC or the redress of the power factor.
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III. VOLTAGE CORRECTION:

Steady State Performance:

The sun based photovoltaic structure goes about as a STATCOM for furnishing evening voltage support with the total
apparent point of confinement of the inverter and in the midst of the day with whatever remains of the farthest point of the
inverter after the genuine power age breaking point of the photovoltaic daylight based essentialness system in the midst of the
day. while it is related with a 45KVA transformer, this is showed up in Figure 6. As anyone might expect, as far as possible
augmentations with the degree of the photovoltaic sun based essentialness structure.

awms
Vel mzm Rz badiaon (agos bive el n ——

.20 —

Yelage yal
\

Halar Farw Lowrte e ating (K VA)

Fig-6 Voltage course limit of different rating of PV Solar Systems

Transient performance:

The transient response of the photovoltaic close planetary framework controller after a three-organize mix-up of 5 cyclesina
neighboring substation is showed up in Fig. 7. The bungle occurs at 0.20 seconds. The PV inverter controller responds quickly
and achieves a predictable voltage in around 4-5 cycles.
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Fig-7 Transient response of PV close-by planetary gathering going about as a STATCOM in the midst of Voltage Regulation
mode

IV SIMULATION WORK:
In the below figure we are showing the simulation circuit for STATCOM with high power factor and performance.
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Fig-8 Simulink exhibit as STATCOM
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Fig-10: Load Voltage and Load current

Fig.10 shows the stack voltage and load current. Right when the system is disturbed at 0 to 0.1 and 0.2 to 0.3, the store voltage
is remains predictable

Fig-11: Capacitor Voltage

Fig.11 shows the voltage over the capacitor, at the basic stage the capacitor voltage is moved; it puts aside some chance to
settle.
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Fig-12: Power Factor

Fig.12 By using the PI controller introducing power factor with STATCOM
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Fig-13: Spectrum analysis of the source current with STATCOM

Fig.13 shows the range examination of the power system with PI controlled STATCOM. The THD regard is 1.06%

STATCOM with PID controller
For this circumstance the PI controller is supplanted with a Fuzzy controller and the structure execution is viewed.

Fig-14: Load voltage and load current

Fig.14 exhibits the store voltage and Load current of the power structure with the STATCOM using cushioned controller.
Right now 0 to 0.1 and 0.2 to 0.3 seconds when the aggravations have happened the store voltage is remains predictable.
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Fig-15: Power factor

Fig.15 shows the upgraded control factor (source voltage and current are in stage) of the structure with STATCOM using
feathery controller. It is better than with PI controller.
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Fig-16: Spectrum analysis of the source current

Fig.16 exhibits the range examination of the source current of the power structure with PID controller. The THD regard is
0.48%.

Fig-17: Capacitor voltage
Fig.17 shows the capacitor voltage which remains reliable and it is better than with PI controller.

V. CONCLUSION

A run of the mill sun controlled foundation remains idle if the light isn't extraordinary. The voltage wellspring of the inverter is
a basic bit of both the daylight based foundation and STATCOM. Along these lines, the sun based foundation is used as
STATCOM in the midst of dull periods to upgrade the voltage control and power factor. On account of the difference in the
power factor, the store currentis decreased. In addition, the system stays balance with better adequacy and less transmission
adversities. The outcomes of the imitated scattering system support these core interests. That is the reason the idea of the
imperativeness and the electrical execution of the scattering structure has been gained ground.
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