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Abstract 

A PV grid connected two-area power system is discussed in this paper which has 45% 
penetration level. Here model for the two-area system is explained in detail and the system 
frequency errors due to load changes are discussed. The design of an optimal linear quadratic 
regulator (LQR) is presented which is a tool used to regulate the errors, and keep the system 
response within the required specifications that are settling time less than 3s, undershoot less 
than 0.02 Hz and steady state error equal to zero. The designing of a conventional PI controller is 
also explained. The responses of the system using LQR and PI controllers are compared. 
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Introduction 

The share of renewable energy is in the energy production sector is increasing considerably and 
it is becoming an essential part of the power generation, it has become important to study the 
effects of this increased penetration of renewable energy resources on the power system and 
study the potential problems associated with it. In this paper load frequency control (LFC) is one 
of the main elements to be considered in the study of this interconnected system. Here 
astructured LQR controller is designed for assuring a continuous and steady system performance 
using system frequency control method. This paper include the comparison between the 
responses for the system with the conventional PI controller and that with LQR . 

Result 

Table 1 shows the specification values for the uncontrolled and the controlled system. The 
response of the system frequency in both case, a reasonable change in load and an extreme 
change in load (50%) is analyzed and shown in the figure 1 for comparison.In case of LQR 
controlled two-area system, the system performance improved. In this case undershoot is 
minimal and the response is smooth as the steady state error is equal to zero.In the experiment 
the settling time did not meet the specified limit, but as undershoot here is already fairly small 
son can be considered acceptable.But due to this it also shows a limitation of application of  LQR 
controller i.e. when the system becomes more complicated the optimization will become very 
difficult to implement. Thus, it is concluded that a response that can absolutely reach all the 
criteria with LQR controller is hard to reach. On only application of conventional PI controller 
the system designed in this paper becomes more unstable as more oscillations start appearing and 
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undershoot and settling time start increasing
system, there was improvement in it.So
the specification as much as possible
oscillations and undershoot a lot in 
controller is used. However using 
completely and the settling time condition 
change of 50% increase in load, LQR showed 
performance as it was able to keep the 
specified limit. 

Conclusion 

The paper here describes a model for a two
penetration level. An optimal controller 
with this system in order to control the frequency of the system due to various load changes. A 
conventional PI controller is also
compared. It is deduced that the conventional PI controller 
specifications for the system frequency 
3s and steady state error equal to 
in the system. So LQR is used to enhance the performance 
oscillations to bearable limits and made undershoot and steady state error 
limit. The settling time was notin the specified 
the undershoot to a very small value (close to 0) which made this tradeoff with the settling time 
acceptable and does not affect the performance of the system
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