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ABSTRACT 

In modern geographically distributed power system having meshed network, wide area 

damping controller(WADC) is an important tool for small signal stability enhancement. Recently 

proposed various robust control techniques in the domain of wide area control, to damp out inter-

area oscillations, make it more interesting and potentially promising. Even though promising 

results obtained by many researchers in design and implementing the robust WADCs, wide area 

control system is still in its adolescence due to problems of imperfect communication medium as 

well as working of controllers in discrete environment. This research is motivated by the 

objectives of finding solutions to the difficulties in the imperfect communication medium, 

working of controllers in discrete environments and to reduce the congestion of communication 

medium in wide area control system. The major contributions of this thesis are as follows: 

Firstly, the linear quadratic Gaussian (LQG) control is used to design a WADC in power 

system. The designed LQG based WADC is robust enough to deal with the problem of imperfect 

communication medium. The imperfect communication medium includes process noise, 

measurement noise, packet drop-out and signal latency in the remote control signal. Moreover, 

the filter based WADCs also have been designed to abate the effect of various noise and time 

delay. The classical filters- low pass, band pass and band-stop filters along-with the sophisticated 

filters like Elliptic and Butterworth filters were used in wide area damping control system. 

Secondly, LQG based and POF based discrete mode WADCs have been designed to be used in 

digital environment. The LQG based WADC is used in fixed sampling rate. However, a WADC 

must be designed in the discrete domain with specific input data refresh rates as available from 

the phasor measurement units (PMUs.) The controller output, on the other hand, may be sampled 

at a different rate so as to obtain maximally enhanced performance. Hence, the concept of 

periodic output feedback(POF) is used to design and implement a discrete mode WADC with 

different input and output data sampling rates. Ahead of this, the recommendations of optimal 

system input sampling time intervals for various PMU data reporting rates, are given. Thirdly 

and lastly, a conceptual design methodology is proposed for event-triggered based 

communication in wide area control system to mitigate the congestion in communication 

medium. The remote signal is transmitted to the WADC only when an event-triggering condition 

based on a predefined system output, is satisfied. The event-triggering mechanism is adopted to 
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reduce the communication burden between origin of the remote signal and the WADC location, 

while maintaining the damping objectives.  
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