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O ABSTRACT 0O

signal oscillations are caused by electrical power system disturbances and eventually
become dangerous if there is not enough means to dampen these oscillations. The power
system stabilizer (PSS) provides additional damping for rotor oscillations by providing an
additional control signal to the excitation circuit, but the effect of the vibration damper is
due to several factors, the most important of which are How to adjust its parameters to
achieve the maximum benefit, which is to return the system to a stable state after a
disturbance within a record time, in order to maintain the reliability and stability of the
electric power system. In this paper, we applied the model reference adaptive control
technique to dampen the vibration of an power system with the aim of improving the
stability of the small signal. The method is based on developing an appropriate reference
model, based on the desired specifications that can be achieved through the system
dynamics. And the use of a PID controller, where its parameters were obtained through the
trial and error method along with an adaptive loop that uses the PID controller to track the
performance of the reference model regardless of the operating conditions and system
parameters. The effectiveness of the proposed control method has been tested on an
unstable test system, which shows the effectiveness of this technique to dampen vibrations
Power system over a wide range of unstable operating conditions and turbulent system
models.
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Method PSS Structure Dominant Mode | t5 (S) | Yp(x107* ISE(_7
and ¢ rad/S) X 1077%)
2018M 3s 1+ 0.344s —2.13 * j3.36 1.496 7.807 1.568
23.13 (1 3s)< 1+0.1s > (0.634)
2000!2! 22 523( ) (1 + 0. 12125) (1 +0. 21565) -3 + j6.74 1.534 8.378 2.064
: 1+5 1+0.1s 1+0.1s /| (0.407)
200481 1+ 0.4334s —3.24 + j8.99 2.141 7.936 2.383
17‘849 1 ¥ 55) < 1+0.1s > (0.338)
20101 17 849( 10s ) (1 + 0.17545) (1 + 0.4333) -1.79 + j3.52 2.441 7.105 3.175
: 1+10s/\ 140.1s 1+0.1s /| (0.361)
198315 3s 1+ 0.0.685s -1.12 + j4.33 2.768 7.066 1.378
709 (1 + 35) < 1+0.1s > (0.252)
20100 20 818( 5 ) (1 + 0.16125) (1 + 0.15675) —3.01 + j8.70 1.462 7.841 1.570
: 1+5s/\ 14+0.1s 1+0.1s /| (0.322)
Proposed PSS-PID-MRAC —4.03 + j0.48 0.7295 8.1742 1.45
(0.993)
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