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Abstract 

The suggestedmethod for designing and implementing controller for multi-area automatic 

generation control of power generation unit, comprising the steps: selecting at least two area 

consisting multiple power generation units interconnected to each other by connecting wires and later 

using automatic generation control for managing frequency and tie-line output power in order to 

change in a load, using controller for determining optimal value of controlling  technique, tuning 

values of the parameters obtained from ITAE using for getting maximum amount of output power. 

Keywords:integral time absolute error, particle swarm optimization, proportional integral derivative, 

power generation unit.  

 

 

1. Introduction 

Electrical power system is basically network of electrical components that works 

together to provide power to an extended area. The electrical power system consists of 

generation, distribution and transmission units.  As it is known that energy can neither 

be created nor be destroyed it can only transfer from one body to another body,  so on 

that basis these systems are designed to convert one form of energy to another, such 

as coal and diesel to electrical energy. In order to produce large amount of electrical 

energy, there are two controlling parameters, such as frequency and tie-line value of 

output power should remain constant with any change in load. If the frequency and 

tie-line value of output power changes with change in load than it leads to deficiency 

of expected amount of power for running the load. As the frequency of the system 

changes with the change in the speed of the rotating turbine[1], such as stream or 

hydro turbine, it mainly depends upon the amount of input stream or water 

pressure[2]. In order to minimizes the changes in frequency and tie line power 

automatic generation control is implemented in the electrical power generation system 

that reduces the steady state error using controlling factors, such as proportional 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH ISSN NO: 0975-6876

http://cikitusi.com/151Volume 5, Issue 10, October 2018



constant (Kp), integral constant (Ki) and derivative constant (Kd). Basically, the power 

generation unit having automatic generation control was implemented with 

proportional integral derivative (PID) controller to minimize the amount of losses, 

such as frequency and tie line of output power[1]. The P-I controller was utilized to 

minimizes the value of rise time, as both the P-I controller (Ki) and rise time are 

inversely proportional to each other[3][4].  

 

 

2. Experiment 

The proposed method for designing and analyzing fractional order proportional, integral and 

derivative (FOPID) controller for automatic generation control of multi-interconnected area 

power generation unit and energy sources, so as to produce the constant frequency with a 

change in load and also minimizes the steady state error observed in output signals[5]. The 

method of designing and analyzing fractional order proportional integral derivative (FOPID) 

controller for the automatic generation control of power generation unit, comprises of the 

following steps: a) initially two area consisting multiple power generation units interlinked 

to each other are selected and later automatic generation control is used for maintaining 

constant frequency and tie-line output power in order to change in a load[6], b) the frequency 

order proportional integral derivative (FOPID) controller is used to determine the optimal 

value of controlling parameters, such as proportional gain parameter (Kp), integral gain 

parameter (Ki), derivative gain parameter (Kd), non-integer integral order (lambda) and non-

integer derivative order (mu) in order to minimize  steady state error, peak overshoot value 

and rise time of output signal[7], c) the obtained proportional integral derivative gain is 

calculated using multiple meta-huristic protocol, such as particle swarm optimization to 

calculate the amount of output power. In the case of any disturbance in power generation 

units, the redox flow batteries (RFB) are used for generating chemical energy by dissolving 

chemical substances in liquid which are separated to each other by definite boundaries, such 

as membrane[8]. The recharging cycle of redox flow batteries is very long, as it does not 

discharges very quickly. It is highly efficient, economical and it can be easily recycled and 

capable of handling higher capacity[9].  
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3. Result and Conclusion 

The method is developed to obtain constant frequency output electrical power with any 

change in load. It includes automatic generation unit, speed governor and redox flow 

batteries (RFB).  
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