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ABSTRACT: Automatic generation control is balance between power generation and load demand.  In load frequency 

control is implementing in the system to maintain the system frequency within the limits. SMES used to reduce the deviation 

occur in area frequency and tie line power. In this paper the frequency and tie line power firstly controlled by the fuzzy 

controller then combination of fuzzy controller with SMES device.To damp out the transient the SMES device is used. 
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INTRODUCTION 

In automatic generation control, load frequency control is controlling the output system frequency within limits by adjusting the 

active power demand and tie line power control. Automatic generation control is balance between generation and load power 

demand. Nowadays bulk power system consist of multiple interconnected controlled area, load frequency control in multiple area 

is very  necessary  in power system which is mechanism that balance between generation and load demand without considering 

fluctuation to maintain the frequency in acceptable limits.[1] the  operating point of power system change with to respect time. To 

control the p, ower grid frequency and controlling area error are implement of automatic generation control. As real or active power 

of system is depend upon the frequency and reactive power of system mainly depend upon the voltage of system. Therefore it is 

necessary to maintain the frequency within limits.[2] Now a days in large power system number of areas interconnected with each 

other through tie line.  

 

Fig 1:PID – FUZZY CONTROLLER STRUCTURE 

In interconnected system, sudden load change in any area cause deviation of frequencies of every areas and also deviation in tie 

line power. This is corrected to ensure the generation and distribution of power with good quality. This is achieved by load frequency 

control known as automatic generation control. LFC is used to regulate the power flow in different area while holding the system 

frequency constant.[3] 
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FIG2: Fuzzy logic controller input –output 

Interconnected system is when two or more area of power system is interconnected with each other through tie line. Each control 

area consist of linear combination of tie line power and frequency. In order to nominal frequency and tie line power to set value, 

the area control error of area is minimized to zero. 

SUPERCONDUCTING MAGNETIC ENERGY STORAGE (SMES) 

The SMES unit is basically consist of two components i.e. a converter and superconducting coil converter which is connect to grid 

through transformer. The superconducting coil can be charged to a specific value from power grid during working of power system. 

DC magnetic coil connected to grid through inverter or rectifier arrangement. The energy exchange between coil and power system 

is controlled by line commutated converter. Sudden rise in load demand energy, the stored energy is release through converter to 

power system as alternating current and decrease in load demand superconducting coil not release energy.[9] 

 

FIG3:- Block diagram of SMES device 
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FIG 4:- Block diagram model of load frequency control 
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Literature review 

This paper present the simulation of multi area multi source restructured  power system for load frequency  control.IN this PID 

controller with derivative filter is evaluated to solve load frequency problem. Each generation source of each area is provided with 

different controllers for better performance of system[3] .In mutiarea interconnected power system the load demand varies randomly 

as small change in load demand the tie line power and frequency change . the main goal of LFC is maintain the system frequency 

and tie line power within limits. The purpose of this paper is present application of fuzzy logic controller based load frequency 

control using PID controller in multi area interconnected system. The primary goal of load frequency control is suppress all 

fluctuation of system[4]. Due to simple structure and better performance of PID controller are mostly common used controller in 

industrial process control. The success of PID controller is depend on the choice of PID Gain and tuning of PID gain. In this study 

set the tuning ranges of PID gain after this fuzzy is implement. This is two level fuzzy PID Controller.[5] 

SIMULATION MODEL:- 

 

 

FIG5:- Simulink model of load frequency control with fuzzy and SMES devices 
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RESULTS:- 

 

FIG6:-Frequency deviation curve of area 1 

 

FIG7:-Frequency deviation curve of area 2 
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FIG8:- Frequency deviation curve of  area 3 

 

FIG9:-  Tie line  power deviation curve  

Conclusion:-To damp out the deviation in tie line power and  frequency of power system, SMES device is used. Dynamic 

performance of system is improved with use of SMES device. with comparison of fuzzy controller and fuzzy with SMES ,the result 

of fuzzy with SMES is better.The deviation in frequency and tie line power of system with use of SMES is reduce. 
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