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ABSTRACT

The technically and efficient power source, wind power is the fastest developing and most reliable renewable energy resource 
among them. The renewable source of the wind energy system is based on Doubly-Fed Induction Generator (DFIG). The 
transmission systems have numerous terminals in the receiving-end grid, which can not only perform power cross-zone allocation 
through DC transmission but also establish synchronous interconnection with the regional power grid through AC transmission. 
The AC-AC converter in the rotor circuit of a doubly-fed induction machine has long been a standard drive choice for high-power 
applications with a limited speed range. At any practical wind speed, the variable frequency rotor voltage allows the rotor speed to 
be adjusted to match the optimum operating point. These benefits include synchronous speed for emergency acceleration, low 
distortion currents provided to the supply, and the capacity to manage the system power factor, for fault overload in wind power 
transmission systems, the high-proportion control has been placed in an optimal tracking controller.
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INTRODUCTION

The use of wind energy to generate electricity is becoming 
increasingly popular around the global. This rapid 
advancement has drawn a large number of researchers and 
electrical engineers to this sector. Because of their high 
efficiency, better power quality, and lack of a separate DC 
source and brushes, self-excited Squirrel Cage Induction 
Generators (SEIG) are commonly used to convert 
mechanical wind energy to electricity. This analysis 
provides a simplified model for a small wind energy system 
that includes an induction generator excitation capacitors, 
and loads. The model accurately depicts the dynamic 
characteristics of frequency and voltage in a SIEG-supplied 
system when a fault occurs and the system is isolated from 
the power grid. Effective analytical approaches for voltage 
and frequency control have been developed based on the 
suggested model.
Squirrel Cage Induction Generator (SCIG) coupled to the 
grid through a Voltage Source Inverter (VSI) is used to 
control a variable-speed Wind Energy Conversion (WEC) 
system. The WEC system is controlled using the sliding 
mode control approach. The controllers' goal is to force the 
system's states to follow their predetermined paths. To 
extract the most power from the wind, a single controller is 
employed to regulate the generator speed and flux. The grid 
side converter, which regulates the DC bus voltage and the 

active and reactive powers pumped into the grid, is 
controlled by another controller.
The Efficiency of both asynchronous and an induction 
machine are combined in a doubly fed induction generator, 
in which both the rotor and stator windings are electrically 
excited. Slip rings and brushes are used to feed the wound 
rotor. However, because they operate at greater speeds, they 
require high-speed gears to convert a wind power system's 
slow-turning shaft, resulting in increased maintenance costs 
and making grid compliance more difficult. To capture more 
wind energy under variable wind speed situations, the usage 
of a pole changing method of SEIGs has also been 
considered.
The performance of induction generators are employed as 
wind generators with power electronic interfaces. Squirrel 
cage, wound rotor, dynamic slip control, doubly fed 
Induction generators, and other types of induction generators 
are commonly employed. Voltage stability and voltage 
collapse occur in the power system as wind velocity 
changes, and the power system is unable to meet reactive 
power demand. When wind farms are connected to a faulty 
network, voltage stability is one of the most crucial variables 
affecting the wind farm's capacity to operate safely. An 
induction generator that generates energy and is coupled to a 
wind turbine is a reactive power sink. As a result, Single 
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Synchronous Controller active power adjustment is required 
to maintain the rated voltage on the network to which the 
wind farm is linked.
The addition of a considerable volume of wind power to a 
power system creates a new challenge for the system's 
secure and cost-effective operation.This method looks at the 
effects of high amounts of wind power on small-signal 
stability, as well as the control measures that may be used to 
reduce the negative consequences. The fundamentals of 
grid-connected architectures of wind power production 
systems and the concepts of different types of Wind Turbine 
Generators (WTGs) are first briefly discussed. 
Thecurrentlevelofmethod on the effects of WTGs on tiny 
signal stability, as well as possible problems to investigate, 
are then discussed. Finally, the control strategies are 
discussed.For single-phase electricity generation. 

LITERATURE SURVEY
The use of spectral analysis of stator currents to detect rotor 
broken bar faults in Squirrel Cage Induction Generator 
(SCIG) based wind turbines is investigated. The Hilbert 
transform is used to calculate the numerical approach 
provided in this method. It demonstrates the potential for 
improved defect detection in electrical devices. This type of 
issue occurs mainly in the squirrel cage induction generator. 
Large current can flow through the bars or end ring during 
regular operation, such as when beginning or changing 
loads, when voltage fluctuates, or when torque oscillates. As 
a result, a lot of heat is generated in the end ring joints or 
bars.
The amplitude and frequency contents of a Hilbert converted 
series are the same as the original data, but the phase of each 
frequency component is shifted, resulting in the spectrum of 
the phase current in the region of the main component. The 
amplitude of the characteristic sidebands, as well as the 
distance between the sidebands and the fundamental 
component, increases as the number of broken rotor bars 
increases. In tests done under load, the sideband components 
characteristic of the broken bar condition can be 
distinguished.
A (Variable Speed Wind Energy Producing System) with a 
changed control technique (VSWEGS). The proposed 
VSWEGS is built on a three-phase Squirrel Cage Induction 
Generator (SCIG) that operates in a grid-isolated mode. The 
voltage and frequency control loops are used to control the 
SCIG. SCIG's maximum power point tracking functioning is 
also ensured by the frequency reference to the bidirectional 
converter. 
The negative environmental implications of electricity 
generation based on non-conventional energy sources are 
well established. Other concerns, in addition to the severe 
environmental degradation, such as depletion of supply, 
However, due to its clean nature and wide availability, wind 
energy has emerged as the most promising type of energy 
generation in the last decade. -The generation plan based on 
grid-connected induction generators as well as the isolated 
mode is well-known.
To offer a methodological suggestion for the construction of 
active and reactive power control of a grid-connected wind 
power generating system employing a Squirrel Cage Rotor 
Three-Phase Induction Generator (SCIG). The stator 
terminals of the SCIG are connected to the electric grid 
before the inductive filter using a back-to-back AC/DC/AC 

power converter topology, while the rotor terminals are 
short-circuited, allowing the SCIG's active and reactive 
power control approaches to be demonstrated. The control 
of a Grid Side Converter (GSC) is discussed, which is 
responsible for power control as well as maintaining a 
steady DC bus voltage. The control of an Induction 
Generator Side Converter (IGSC) is also discussed, with 
vector control applied to rotor variables to control the SCIG.
Two voltage source converters are connected via a DC bus 
capacitor to form the back-to-back converter. One converter, 
known as the Induction Generator Side Converter (IGSC), is 
located between the SCIG and the DC bus capacitor and is 
responsible for producing the machine flux for the SCIG as 
well as optimizing wind energy capture. The Grid Side 
Converter (GSC) is a second converter that sits between the 
DC bus capacitor and the grid and regulates the DC bus 
voltage. Aside from that, wind turbines with back-to-back 
voltage source converters based on (SCIG) are becoming 
increasingly common. 
To keep the aerodynamic power of a Squirrel-Cage 
Induction Generator (SCIG) based Wind Energy System 
(WES) at its rated value, a fuzzy logic-based pitch angle 
controller is presented. The suggested controller creates a 
pitch angle command signal that compensates for the pitch 
angle's non-linear relationship to wind speed.The proposed 
controller's results were compared to those of a traditional PI 
controller.
The benefit of this controller is that it has a very simple 
structure with only one tuning parameter to design. Wind 
turbines, on the other hand, have extremely nonlinear 
features that make them unsuitable for adjusting system 
operating conditions in response to variations in wind speed. 
Intelligent controllers are the best option since they can 
handle a larger range of operating situations and are 
especially useful when designing non-linear system 
controllers. The SCIG-based wind energy system typically 
has two working areas depending on wind speed. The partial 
load area is where the highest energy is extracted when the 
wind speed is lower than the rated wind speed.
Renewable energy sources have a bright future as a source 
of power. Inverters, on the other hand, connect several 
renewable energy power sources, such as solar and wind 
power, to the power grid. Inverter-controlled power sources 
have very little inertia and synchronizing power. As a result, 
as the amount of renewable energy power sources grow, 
conventional synchronous generators must be unplugged, 
reducing the systems inertial and synchronizing capacities. 
These systems are susceptible to network failure and can 
experience significant frequency changes. Virtual inertia 
control and reactive power control are used in this 
technology to operate a wind farm based on variable speed 
wind turbines with Permanent Magnet Synchronous 
Generators (VSWT-PMSG) and a storage battery connected 
to the grid.
A completely new Virtual Synchronous Generator (VSG) is 
proposed and applied to the control of a High Voltage DC 
interconnection line, simulating three components (virtual 
inertia, virtual damping, and virtual connectivity power) 
based on the continuous oscillation theory of a synchronous 
generator. The virtual inertia control method provided is 
expanded to the cooperative control of a VSWT-PMSG 
based wind farm and a storage battery in this method. Even 
though several studies have been published on virtual inertia 
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control, almost none have shown a cooperative reactive 
power control and virtual inertia control between a 
VSWTPMSG-based wind farm and a storage battery.

EXISTING SYSTEM
In the existing method the technically and efficient power 
source, wind power is the fastest developing and most 
reliable renewable energy resource among them. The 
renewable source of the wind energy system is based on 
Doubly-Fed Induction Generator (DFIG). The transmission 
systems have numerous terminals in the receiving-end grid, 
which can not only perform power cross-zone allocation 
through DC transmission but also establish synchronous 
interconnection with the regional power grid through AC 
transmission. The AC-AC converter in the rotor circuit of a 
doubly-fed induction machine has long been a standard 
drive choice for high-power applications with a limited 
speed range. At any practical wind speed, the variable 
frequency rotor voltage allows the rotor speed to be adjusted 
to match the optimum operating point. These benefits 
include synchronous speed for emergency acceleration, low 
distortion currents provided to the supply, and the capacity 
to manage the system power factor, for fault overload in 
wind power transmission systems, the high-proportion 
control has been placed in an optimal tracking controller.

PROPOSED SYSTEM
In wind energy, power generator units, Squirrel-Cage 
Induction Generator (SCIG) have become a significant wind 
turbine type. Improving the reliability of these power 
sources for the benefit of the entire renewable sector is of 
renewable energy source. Voltage sensor and Current sensor 
fault detection, identification, and High Penetration for a 
Single Synchronous Controller based Squirrel-Cage 
Induction Generator (SCIG) is developed in this method. In 
this method, a fault detection method using a Voltage and 
Current Estimation for stable control operation is proposed 
to detect the fault of a wind power generation system. The 
battery storage and suitable control have higher stability and 
speed stability control than the classic sliding mode 
observer, in addition to better chattering reduction. The rotor 
and stator are rotational speed are then calculated for the 
Power Grid-connected method. The self-detection of the 
defect for the SCIG is achieved after comparing the actual 
rotor current value with the observed value. Second, three 
failures are described: grid voltage sags, SCIG inter-turn 
stator fault, and rotor current sensor fault.

ADVANTAGE OF PROPOSED SYSTEM
 Ability to reactive power to the grid.
 Speed to vary the different speeds.
 Eliminated variations in rotor torque and generate 

output power.
 Generate power at a lower wind speed than the 

synchronous generator.  

Squirrel-Cage Induction Generator (SCIG)
A Squirrel Cage Induction Generator (SCIG) with a 
multistage gearbox is used in the fixed-speed wind 
generator. Because induction generators require reactive 
power from the grid when linked to the grid, a capacitor 
bank is put between the grid and the SCIG. The rotor of a 
wind turbine is connected to the generator via a gearbox, 

while the stator is connected to the grid directly. SCIG has 
high reactive power consumption and so relies on capacitor 
banks to keep the grid voltage at the needed level. The 
amount of power generated affects the slip and thus the rotor 
speed of a SCIG.
When electricity is transferred to the grid, the systems are 
defined by a restricted range of speed changes. To make 
better use of varied wind power, mechanical, 
electromechanical, and electrical innovations have been 
implemented in the past. Steady and transient speed 
transmission methods, the variable pitch angle of turbine 
blades, changeable number of pole pairs, wound-rotor 
motors with controlled resistance, and power electronic 
converters were all utilized in the developments. A list of 
conditions that a system used to generate electrical energy 
from wind power must meet is provided below.
Induction generators have also been used to create single-
phase electricity, especially for standalone or household 
applications. A self-excited and self-regulated single-phase 
induction generator has been described for single-phase 
electrical generation. The examination of the self-excitation 
of a dual-winding induction generator, on the other hand. It 
employs a single-phase cage induction machine with an 
auxiliary winding, which has been enhanced by the addition 
of an inverter to the auxiliary winding to provide power 
control flexibility. To generate single-phase power at 
constant or above synchronous speed, all of these 
documented techniques used a single-phase induction 
generator with an additional winding in some cases or a 
three-phase induction generator in others.

Voltage Source Inverter (VSI)
In power electronics, an inverter is a converter that converts 
Direct Current (DC) power at one frequency to Alternating 
Current (AC) power at another frequency using solid-state 
electronics. The harmonic converter and rectifier inverter 
techniques are two traditional methods for converting a 
static ac frequency. A cyclic converter transforms DC power 
at one frequency to AC power at another, whereas a rectifier 
inverter first converts AC power to DC power before 
converting DC power to AC power at a variable frequency. 
A rectifier inverter is made up of two components: a rectifier 
and an inverter. These inverters can be built using either 
external commutation or self-commutation techniques.
A voltage source inverter, or VSI, is a device that turns a 
unidirectional voltage waveform into a bidirectional voltage 
waveform, or a converter that converts voltage from DC to 
AC. Throughout the process, an ideal voltage source inverter 
maintains a consistent voltage. A VSI typically comprises a 
DC voltage source, a voltage source, a switching transistor, 
and one big DC link capacitor. A battery, dynamo, or solar 
cell can provide DC voltage, and the transistor employed 
could be an IGBT, BJT, MOSFET, or GTO. VSI is available 
in two topologies: single-phase and three-phase inverters, 
with each phase, further divided into half-bridge and full-
bridge inverters.
The transistors operate inactive (amplifier) mode, with a 
sinusoidal control voltage provided between the base and 
emitter terminals at the required frequency. The p-np 
transistor is short-circuited and the n-p-n transistor conducts 
the load current when the applied base signal is positive. 
The p-n-p transistor conducts when the base voltage is 
negative, while the n-p-n transistor stays reverse loaded. If 
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the applied (sinusoidal) base signal magnitude is 
substantially higher than the base to emitter conduction-
voltage drop, an appropriate resistor in series with the base 
signal will limit the base current and keep it sinusoidal. In 
the case of a constant gain assumption.

Single Synchronous Controller (SSC)
The regulation of interfaced converters under high 
penetration of Renewable Energy Resources (RER) into the 
power grid is proposed in this work using a Single 
Synchronous Controller (SSC) technique. The suggested 
SSC is based on a new dynamic model for Power Grid 
Stability (PGS), which is developed using all attributes of a 
Synchronous Generator (SG) and can effectively improve 
the power grid's performance in scenarios including a large-
scale penetration of RERs. Different transfer functions are 
obtained to evaluate the suggested control technique's 
excellent performance.
Synchronous serial transmissions are handled by the 
Synchronous Serial Controller (SSC). It combines a 
Receiver and a Transmitter, each of which can work 
separately. This means that the Transmitter can function in 
Master Mode with precise start circumstances, while the 
Receiver can operate in Slave Mode with parameters that 
differ from the Transmitter's (for example, frame format and 
start delay). They can, however, work in sync if the 
Receiver is programmed to use the Transmit Clock and/or to 
initiate a data transfer when transmission begins. A single-
phase system with both reactive and non-linear loads is 
coupled to a Synchronous Link Converter (SLC). Sliding 
Mode Control (SMC) transforms the SLC into an Active 
Power Filter for harmonics compensation and a Static 
Synchronous Compensator for load compensation. The 
phase-controlled rectifier is employed as a harmonic-
generating non-linear load. These harmonics, along with the 
lagged load current created by both nonlinear and linear 
loads, resulting in a very non-sinusoidal source current.

Voltage Sensor and current Sensor
The voltage value of a circuit is read using a voltage sensor. 
If the voltage range being read is between some volts, an 
analog pin can be used directly, but if the voltage range 
being read is greater than that, an analog pin must be used. 
Because the analog signal is higher than some voltage, a 
voltage divider circuit is required.  Pin operates at a 
maximum voltage. This voltage's functioning concept is as 

follows. The sensor module can reduce the input voltage by 
sometimes voltage at which it was created As a result, the 
sensor can only read a single value. If you want to use an 
analog input with a voltagecan use a maximum voltage. 
A current sensor has taken the place of a reasonably big 
current transformer, the current sensor works on the Hall 
Effect principle, which converts the magnetic field around 
the current to a linear voltage as the current changes. To 
calculate the current, the current sensor employs the indirect 
sensing approach. This sensor is positioned on the copper 
conduction channel on the IC's surface. When current runs 
across the copper conduction route, the Hall Effect sensor 
detects a magnetic field. The voltage that may be employed 
to monitor current is directly proportional to the magnetic 
field created by the Hall Effect sensor.
Smart grids combined with wireless sensor networks will be 
a boon for intelligent devices. It is due to variables such as 
information, communication, controlling, and monitoring 
innovation. All of these are now required for the current 
application due to the lifestyle. The smart grid was created 
not only for power distribution but also for industrial and 
residential consumers. Perfect power distribution saves 
money by avoiding the need for additional capacity. It 
allows industrial and residential clients to save money on 
their energy bills by automating the switching of flexible 
loads.

CONCLUSION

A Squirrel-Cage Induction Generator (SCIG)to detect and 
identify faults, efficient generation is required. The voltage 
sensor and current sensors are observers are employed 
Voltage and Current Estimation. A fault isolation logic is 
described to discriminate between stator and rotor current 
sensor faults. Single Synchronous Controller of the Doubly 
Fed Induction Generator is switched to open-loop control to 
enhance the available time for fault detection and High 
Penetration. As soon as the fault is identified, the control 
loops are reconfigured using observer outputs. The closed-
loop control is re-established, and the malfunctioning sensor 
is identified. The output result is for both active and reactive 
power control and possible obtain efficient and reliable 
output from Wind (Doubly-Fed Induction 
Generator (DFIG)) Renewable Energy Resources to getting 
into the Power Grid.
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