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Abstract 

The objective of this paper is to development of a predictive power control strategy that can be 
used to improvement of the stability of power systems. The simulation is performed using a wind 
farms that work based on Doubly Fed Induction Generator [DFIG] which uses Static 
Synchronous Series Compensator [SSSC] and Super Capacitor Energy Storage System [SCESS] 
for its operation. The system proposed here, SCESS is used to control the active power of the 
Grid Side Converter [GSC] and SSSC is used to reduce the low frequency oscillations generated 
in the system. The composition of SCESS is capacitor bank and dual switch DC/DC converter 
connected with DFIG using DC link. Here SCESS is used to control the active and reactive 
power of Rotor Side Converter [RSC] and also the damping controller for SCESS and SSSC. For 
improving the power system stability SSSC is used, the working basis for SCESS is the use of 
voltage source converter connected in series with the transmission line with the help of 
transformer. In this system Model Predictive Control (MPC) is used, which is able to predict the 
future value of the system so as to increase the damping ratio of the system. Thus, the system is 
simulated and tested on MATLAB/SIMULINK. 
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Introduction 

Energy is an important requirement for the development of humans, and renewable energy has 
the potential of ensuring proper supply of our energy needs all the while protecting local 
environment and populations. There are other sources of energy also available to us but they are 
in finite amount and can get extinguished if not used sustainably. In today’s time renewable 
energy is a major source for power generation. Among renewable resources, wind energy and 
solar energy are the most emerging technology and are being exploited by us en large amount. 
Due to oscillating behavior of wind power, some oscillations also get fed into the electrical grids 
while transmission of the electrical power. These fluctuations in a stable system are a very 
serious issue from the point of measuring the power quality of the power system [1&2]. For 
protection of systems from these fluctuation Super Capacitor Energy Storage System (SCESS) 
and Flexible AC Transmission System (FACTS) devices are used, they are used as balancer for 
extinguishing these oscillations and enhance damping in power system [3&4]. For eradication of 
these fluctuations and for improvementof damping, a large number of studies have been 
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performed. Here the main objective of this paper is to increase the stability of the power system 
using predictive control strategy.  Due to the cost effectiveness and direct power control, Doubly 
Fed Induction Generator [DFIG] is considered as appropriate for variable speed wind turbine [5]. 
Here, rotor of DFIG is coupled to the grid along with the back-to-back bidirectional converter 
and stator is coupled to grid. It has been analyzedthat PI controllers, neural networks and fuzzy 
logic controller but they also have some complexity and cons in it [9&10]. In today’s time Super 
Capacitor Energy Storage System are playing a vital role in reducing the fluctuations of DFIG 
power system [11&12]. For reduction of the low frequency oscillations in power system, we can 
use the FACTS devices. SSSC is an advanced type of FACTS devices which is connected in 
series along transmission lines [18&19]. Various methods have been developed for designing a 
controller for SSSC [20-25]. Advanced control method known as model predictive control 
(MPC) is a preferred type of controller in industries as well as in research [26]. Here, in our 
proposed system, it has been attached to the wind turbine connected with the DFIG system. In 
the system, rectifier and inverter are used along with the Rotor Side Converter and Grid Side 
Converter respectively, which acts as a pulse generator. Model Predictive Control (MPC) is 
given as an input to SSSC. For reduction of the oscillations, Super Capacitor Energy Storage 
System (SCESS) are designed and implemented. 

Result 

Simulation result of the DFIG design given to the Rectifier based on Model Predictive Control 
(MPC). In the simulation results, it about 0.25s voltage signal gets stable and in 0.29s current get 
stable. After 0.25s and 0.29s, it will be having a voltage of 0.9V and current of 1A respectively. 
This is an output signal from DFIG which is given as an input to rectifier. In conventional PI 
controller, the oscillation time reaches nearly 1s and it takes more time to get stable compared to 
Model Predictive Control method. 

 

Figure 1 
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Conclusion 

The designing of DFIG based wind turbine is successfully performed and the wind turbine connected 
with the grid side for making power control strategy for  improving power system stability were 
simulated using MATLAB/Simulink. In the system, the stability is analyzed and voltage levels are 
measured at various points. The voltage and current measurement of the inverter side is done. A 
damping controller has been designed for SCESS and SSSC. The output of the system was simulated and 
examined and it was found that the system requires some computational time to get stable. 
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