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ABSTRACT : 

In this paper survey on automatic generation control in power systems are discussed. 

Various configurations of power systems such as single area hydro system, single area 

thermal system and Multi area interconnected are addressed. The various control techniques 

used in various configurations also studied in this paper. 
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1. INTRODUCTION: 

  Every electricity consumer expects quality power. Frequency plays vital role in 

maintaining quality of power. Load is the device that consumes energy. It varies continuously 

depending on requirement of the consumer. In a large scale power system many power plants 

are connected together to meet the load.  It is done through tie line. When more than one 

power systems are connected, it is essential to maintain frequency and power flow in tie line 

without deviations in the case of load disturbance. The sudden change in the load varies the 

frequency of the power system. Frequency change in power system causes power deviation at 

different rates in multi system results power flow in tie line. To guarantee the stability of the 

system Automatic Generation controller is implemented in power generation control [1] [2]. 

During Load variation AGC controls by various control schemes such as PI, improved PI 

controller regulates the power generation to meet the load. It continuously monitors the status 

of the load and controls the generation with respect to the rating of the system.  

Many researchers analyzed the performance of AGC using artificial intelligent 

controllers like fuzzy logic controller, artificial neural network controller, self tuning fuzzy 

and Adaptive neuro fuzzy.  Optimization techniques such as genetic algorithm (GA), particle 

swarm optimization (PSO), GA fuzzy, etc are analyzed by many researchers for AGC. Along 

with the load disturbance non linearity of the system is also analyzed.    

2. CONFIGURATIONS OF POWER SYSTEM: 

In this section of survey various configurations of power systems like single area 

hydro system, single area thermal system and multi area interconnected are presented.  

2.1 Single area hydro power system: 

The problems by change in frequency and its control for single area hydro power 

system are presented in [1-3]. The transient speed response of a single, isolated, governed 
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hydro-generator operating at or near, full load is discussed in [1]. The automatic generation 

control of hydro- plant is presented in [2]. The load frequency control of an isolated small-

hydropower system with reduced dump load is described in [3]. 

2.2 Single area thermal power systems  

The AGC for single area thermal power systems is presented in [4–10]. The AGC of 

single-area thermal power system including generation rate constraint (GRC) is presented in 

[5,7]. The LFC scheme of one-area thermal system with single time delay is presented in [8]. 

The LFC with multi-source (thermal–hydro– gas) as single area is proposed in [9] the same 

system with generation rate constraint is proposed in [10]. 

2.3 Multi area power systems 

The three area system of hydro thermal power plant with Generation Rate Constraints 

is analyzed in [11]. The two area interconnected power system of hydro and nuclear power 

plant for EHVAC transmission is presented in [12]. The two area hydrothermal 

interconnected power plants with non linearity are presented in [13]. The two area 

hydrothermal interconnected power plants with mechanical governor, electric governor, and 

single stage reheat turbine and two stage reheat turbine are presented to analyze dynamic 

performance in [14].  The two area hydrothermal interconnected power plants is analyzed on 

integral squared error and integral time absolute error in [15]. The hydro- hydro 

interconnected two area power plants are analyzed with non linearity’s like dead band and 

generation rate constraint (GRC) in [16]. The dynamic responses of Hydro-Thermal 

interconnected power plants using AGS is analyzed in [17]. The AGC of Hydro-Thermal 

interconnected power plants   with Superconducting Magnetic Energy Storage (SMES) unit 

being a frequency stabilizer is analyzed in [18]. The Hydro thermal system power system 

with non linearity’s like dead band and generation rate constraint (GRC) in both power 

systems are presented in [19]. The two area interconnected power systems with non 

linearity’s are analyzed under various load perturbation in [20]. The three area thermal 

interconnected power system with non linearity is discussed in [21].  AGC and control of 

deviation in tie line power in four area interconnected power system are presented in [22]. 

Effectiveness of the four area interconnected power system is analyzed with megawatt 

frequency control with change in load in [23].  The two areas and three area interconnected 

power systems are analyzed with mass load, generation rate constraint (GRC) and speed 

governor dead band to verify the effectiveness of control in [24]. The hydro – hydro 

interconnected power plants of equal Two area is analyzed in terms of integral square error in 

[25].    The hydro thermal interconnected Four area power plants are analyzed with the GRC 

in each power system for non linearity in [26].  The two area interconnected power plants 

with multi sources in both area such as hydro, thermal and gas sources in area-1 and hydro 

and thermal sources in area-2 are analyzed for its dynamic performance in [27]. The AGC of 

Hydro-Thermal interconnected power plants for tie line power and frequency control are 

analyzed under various loads in [28]. The AGC of Hydro-Thermal interconnected power 

plants with non linearity of generation rate constraint in both power systems are presented in 

[29]. The AGC of Hydro-Thermal interconnected power plants for tie line power and 

frequency control is in [30]. 

 

   From the above paragraphs it is obvious that many researchers analyzed the performance of 

AGC in various configurations power system. 
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3. CONTROL TECHNIQUES FOR AGC IN POWER SYSTEMS: 

3.1 Conventional Controller: 

 

The integral, proportional, differential, proportional and integral, proportional plus 

derivative, proportional plus integral and derivative are the conventional controllers. The 

three area system of hydro thermal power plant with Generation Rate Constraints is analyzed 

using integral controller in [11]. The AGC in a three-area power system network in New 

England analyzed with the PI controller in [31]. The two area interconnected power system of 

hydro and nuclear power plant for EHVAC transmission is controlled using discritization of 

the continuous integral  controller using Tustin transformation presented in [12]. The two 

area hydrothermal interconnected power plants with mechanical governor, electric governor, 

and single stage reheat turbine and two stage reheat turbine are presented to analyze dynamic 

performance using integral controller and PI controller are compared  in [14]. The dynamic 

responses of Hydro-Thermal interconnected power plants using AGS is analyzed using 

conventional integral in [17]. The AGC of Hydro-Thermal interconnected power plants   with 

Superconducting Magnetic Energy Storage (SMES) unit being a frequency stabilizer is 

analyzed using conventional PI controller in [18]. The Hydro thermal system power system 

with non linearity’s like dead band and generation rate constraint (GRC) in both power 

systems are controlled using conventional PI controller is presented in [19]. The two area 

interconnected power systems with non linearity’s are analyzed under various load 

perturbation using fixed integral gain scheduling in [20]. Effectiveness of the four area 

interconnected power system is analyzed with megawatt frequency control with change in 

load is analyzed using conventional PI controller in [23].  The two areas and three area 

interconnected power systems are analyzed with mass load, generation rate constraint (GRC) 

and speed governor dead band to verify the effectiveness of control using conventional PID 

controller is presented in [24]. The hydro thermal interconnected four area power plants are 

analyzed with the GRC in each power system for non linearity using conventional PID 

controller in [26]. The AGC of Hydro-Thermal interconnected power plants with non 

linearity of generation rate constraint in both power systems are analyzed using conventional 

integral and PI controller are compared  in [29]. The AGC of Hydro-Thermal interconnected 

power plants for tie line power and frequency control using conventional PI controller in  

dual mode as continuous mode and discrete mode  control are presented is  in [31] 

3.2 Artificial Intelligent Controller  

The three area system of hydro thermal power plant with Generation Rate Constraints 

is analyzed using ANFIS controller in [11]. The dynamic responses of Hydro-Thermal 

interconnected power plants using AGS is analyzed using Fuzzy logic controller in both areas 

in [17]. The Hydro thermal system power system with non linearity’s like dead band and 

generation rate constraint (GRC) in both power systems are controlled using Fuzzy logic 

controller in both areas is presented in [19]. Effectiveness of the four area interconnected 

power system is analyzed with megawatt frequency control with change in load is analyzed 

using FLC and FLC PI controller are compared in [23].  The AGC of Hydro-Thermal 

interconnected power plants for tie line power and frequency control are analyzed under 

various loads using Fuzzy logic controller and Artificial Neural Network controller are 

compared in [28]. The AGC of Hydro-Thermal interconnected power plants for tie line power 

and frequency control using Adaptive neuro fuzzy controller is presented is in [31] 
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3.3 Optimization techniques in AGC 

The Multi objective based GA is used to tune the PI controller gain to tune AGC in 

three-area power system network in New England analyzed in [32]. The two area 

hydrothermal interconnected power plants with non linearity are controlled using GA tuned 

Fuzzy logic controller and PSO tuned Fuzzy logic controller are presented in [13]. The GA 

tuned PID controlled two area hydrothermal interconnected power plants are analyzed in 

[15]. The two area interconnected power systems with non linearity’s are analyzed under 

various load perturbation using GA based Fuzzy gain scheduling in [20]. The three area 

thermal interconnected power system with non linearity using Genetic Algorithm is discussed 

in [21].  AGC and control of deviation in tie line power in four area interconnected power 

system are analyzed using modified GA formed by modified crossover and modified parent 

selection. The results are compared with the existing GA controlled system are presented in 

[22]. The hydro – hydro interconnected power plants of equal two area is analyzed in terms 

of ISACE and ITAACE with GA tuned integral controller and GA tuned PID controller are 

compared in [25].    The hydro thermal interconnected Four area power plants are analyzed 

with the GRC in each power system for non linearity using GA tuned Fuzzy logic controller 

in [26]. The two area interconnected power plants with multi sources in both area such as 

hydro, thermal and gas sources in area-1 and hydro and thermal sources in area-2 are 

analyzed for its dynamic performance using GA tuned PID controller in [27]. 

3.4 Other control techniques in AGC 

In order to reduce the system frequency deviation to a mini- mum value, the storage 

system such as SMES or battery energy storage system (BESS) can be incorporated. The 

AGC of Hydro-Thermal interconnected power plants   with Superconducting Magnetic 

Energy Storage (SMES) unit being a frequency stabilizer is analyzed using Variable structure 

controller (VSC) in [18]. The two areas and three area interconnected power systems are 

analyzed with mass load, generation rate constraint (GRC) and speed governor dead band to 

verify the effectiveness of control using Model predictive controller is presented in [24]. A 

discreet version of a variable structure controller for two area thermal and multi area 

interconnected power system with consideration of nonlinearities, such as GRC and governor 

dead band is presented in [31]. A study based on the concepts of discontinuous control, dual 

mode control and variable structure systems for four area interconnected power systems 

including nonlinearities presented [32] . Similarly, a decentralized controller based on the 

structured singular values proposed in [33]. 

CONCLUSIONS: 

In this paper detailed survey on automatic generation control is presented. A survey is 

extended with the various configurations of power systems like single area hydro plant, single 

area thermal plant and multi area power plants. Survey includes the control techniques and 

their classifications used in AGC. This survey states how to tackle AGC in power systems. 

This survey paper will serve as a valuable reference for researchers to work on AGC problem 

in power system. 
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