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ﻃﺮﺍﺣﯽ ﭘﺎﯾﺪﺍﺭﺳﺎﺯ ﺳﯿﺴﺘﻢ ﻗﺪﺭﺕ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺍﻟﮕﻮﺭﯾﺘﻢ ﻫﺎﯼ ﺗﮑﺎﻣﻠﯽ ﺟﻬﺖ ﺑﻬﺒﻮﺩ
ﭘﺎﯾﺪﺍﺭﯼ ﺳﯿﺴﺘﻤﻬﺎﯼ ﻗﺪﺭﺕ
ﺳﯿﺴﺘﻢ ﻗﺪﺭﺕ ﯾﮏ ﺳﯿﺴﺘﻢ ﮐﺎﻣﻼ ﻏﯿﺮﺧﻄﯽ ﻭ ﻣﺘﻐﯿﺮ ﺑﺎ ﺯﻣﺎﻥ ﻣﯽﺑﺎﺷﺪ ﻭ ﻧﻘﺎﻁ ﮐﺎﺭ ﺳﯿﺴﺘﻢ ﺩﺭ ﺷﺮﺍﯾﻂ
ﮔﻮﻧﺎﮔﻮﻥ ﻭ ﺯﻣﺎﻥ ﻫﺎﯼ ﻣﺨﺘﻠﻒ ﺑﻪ ﺩﻻﯾﻠﯽ ﺍﻋﻢ ﺍﺯ ﺗﻐﯿﯿﺮ ﺑﺎﺭ ﯾﺎ ﺍﺯ ﺩﺳﺖ ﺭﻓﺘﻦ ﮊﻧﺮﺍﺗﻮﺭ ﻭ ﯾﺎ ﺍﻏﺘﺸﺎﺷﺎﺕ ﻣﺘﻔﺎﻭﺕ
ﻣﺎﻧﻨﺪ ﺍﺗﺼﺎﻝ ﮐﻮﺗﺎﻩ ﺩﺭ ﺧﻂ ﻭ ﻏﯿﺮﻩ ...ﺗﻐﯿﯿﺮ ﻣﯽﮐﻨﺪ .ﺩﺭ ﺑﯿﺸﺘﺮ ﻣﻮﺍﺭﺩ ﺍﯾﻦ ﻧﻮﺳﺎﻧﺎﺕ ﺑﻪ ﺳﺮﻋﺖ ﻣﯿﺮﺍ ﺷﺪﻩ ﻭ ﺩﺍﻣﻨﻪ
ﻓﺮﮐﺎﻧﺲ ﻧﻮﺳﺎﻧﺎﺕ ﭘﺎﯾﯿﻦﺗﺮ ﺍﺯ ﻣﻘﺪﺍﺭ ﻣﺸﺨﺼﯽ ﻭ ﺩﺭ ﺣﺪﻭﺩ  .2ﺗﺎ  3ﻫﺮﺗﺰ ﻣﯽﺑﺎﺷﺪ .ﭘﺎﯾﺪﺍﺭﯼ ﺳﯿﺴﺘﻢ ﻗﺪﺭﺕ ﻭ
ﻣﯿﺮﺍﺳﺎﺯﯼ ﻧﻮﺳﺎﻧﺎﺕ ﻓﺮﮐﺎﻧﺲ ﭘﺎﯾﯿﻦ ﺍﺯ ﺍﻫﻤﯿﺖ ﺑﺴﯿﺎﺭ ﺑﺎﻻﯼ ﺑﺮﺧﻮﺭﺩﺍﺭ ﻣﯽﺑﺎﺷﺪ ﮐﻪ ﺍﯾﻦ ﺍﻣﺮ ﺑﺮ ﻋﻬﺪﻩ ﭘﺎﯾﺪﺍﺭﺳﺎﺯ
ﻗﺮﺍﺭ ﺩﺍﺭﺩ .ﻣﻌﻤﻮﻻ ﺑﺮﺍﯼ ﻃﺮﺍﺣﯽ ﭘﺎﯾﺪﺍﺭﺳﺎﺯ ،ﺳﯿﺴﺘﻢ ﻗﺪﺭﺕ ﺣﻮﻝ ﯾﮏ ﻧﻘﻄﻪ ﮐﺎﺭ ﺧﻄﯽﺳﺎﺯﯼ ﺷﺪﻩ ﻭ ﺍﺯ ﺁﻥ ﺩﺭ
ﻃﺮﺍﺣﯽ ﭘﺎﯾﺪﺍﺭﺳﺎﺯ) (PSSﺍﺳﺘﻔﺎﺩﻩ ﻣﯽﺷﻮﺩ .ﺍﺯ ﺁﻧﺠﺎ ﮐﻪ ﺳﯿﺴﺘﻢ ﻗﺪﺭﺕ ﻏﯿﺮﺧﻄﯽ ﻭ ﻣﺘﻐﯿﺮﺑﺎ ﺯﻣﺎﻥ ﺍﺳﺖ
ﭘﺎﺭﺍﻣﺘﺮﻫﺎﯼ ﺛﺎﺑﺖ PSSﻧﻤﯽﺗﻮﺍﻧﻨﺪ ﮐﺎﺭﺍﯾﯽ ﻣﻨﺎﺳﺒﯽ ﺭﺍ ﺩﺭ ﺗﻤﺎﻣﯽ ﺷﺮﺍﯾﻂ ﺳﯿﺴﺘﻢ ﺍﺭﺍﺋﻪ ﻧﻤﺎﯾﻨﺪ.
ﺩﺭ ﺍﯾﻦ ﭘﺎﯾﺎﻥﻧﺎﻣﻪ ﺍﺯ ﺍﻟﮕﻮﺭﯾﺘﻢﻫﺎﯼ ﻫﻮﺷﻤﻨﺪ ﺟﻬﺖ ﺑﻪ ﺩﺳﺖ ﺁﻭﺭﺩﻥ ﭘﺎﺭﺍﻣﺘﺮﻫﺎﯼ ﺑﻬﯿﻨﻪ ﭘﺎﯾﺪﺍﺭﺳﺎﺯ ﺳﯿﺴﺘﻢ ﻗﺪﺭﺕ
ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪﻩ ﮐﻪ ﻓﺮﺁﯾﻨﺪ ﺑﻬﯿﻨﻪﺳﺎﺯﯼ ﻣﻮﺛﺮﺗﺮ ﻭ ﺳﺮﯾﻌﺘﺮ ﺧﻮﺍﻫﺪ ﺷﺪ .ﺍﺯ ﺍﻟﮕﻮﺭﯾﺘﻢ ﺗﺠﻤﻊ ﺫﺭﺍﺕ) (PSOﺑﺮﺍﯼ
ﺑﻬﯿﻨﻪﺳﺎﺯﯼ ﻣﺴﺌﻠﻪ ﻃﺮﺍﺣﯽ  PSSﺑﺎ ﺗﺎﺑﻊ ﻫﺪﻑ ،ﺷﺎﻣﻞ ﻣﯿﻨﯿﻤﻢﺳﺎﺯﯼ ﻧﺴﺒﺖ ﻣﯿﺮﺍﯾﯽ ﻭ ﻣﻘﺎﺩﯾﺮ ﻭﯾﮋﻩ ﺳﯿﺴﺘﻢ
ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪﻩ ﺍﺳﺖ .ﺭﻭﺵ ﭘﯿﺸﻨﻬﺎﺩﯼ ﺑﺮﺍﯼ ﻃﺮﺍﺣﯽ  PSSﺑﻪ ﻃﻮﺭ ﻗﺎﺑﻞ ﺗﻮﺟﻪ ﺣﺠﻢ ﻣﺤﺎﺳﺒﺎﺕ ﺭﺍ ﻧﺴﺒﺖ ﺑﻪ
ﺭﻭﺷﻬﺎﯼ ﺳﻨﺘﯽ ﮐﺎﻫﺶ ﺧﻮﺍﻫﺪ ﺩﺍﺩ .ﺑﺮﺍﯼ ﺍﺭﺯﯾﺎﺑﯽ ﮐﺎﺭﺍﯾﯽ ﺍﻟﮕﻮﺭﯾﺘﻢ ﺍﺭﺍﺋﻪ ﺷﺪﻩ ،ﯾﮏ ﺳﯿﺴﺘﻢ ﻗﺪﺭﺕ ﺳﻪ ﻣﺎﺷﯿﻨﻪ ﺑﺎ
ﺳﻪ ﭘﺎﯾﺪﺍﺭﺳﺎﺯ ،ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻪ ﺍﺳﺖ .ﺍﯾﻦ ﺭﻭﺵ ﺩﺭ ﻣﯿﺮﺍﯾﯽ ﻣﺪﻫﺎﯼ ﻣﺤﻠﯽ ﻭ ﺑﯿﻦ ﻧﺎﺣﯿﻪﺍﯼ ﻣﻮﺛﺮ ﺍﺳﺖ.
ﺟﻬﺖ ﺑﺮﺭﺳﯽ ﻭ ﻧﻤﺎﯾﺶ ﺑﺮﺗﺮﯼ ﺭﻭﺵ ﭘﯿﺸﻨﻬﺎﺩﯼ ،ﻣﻘﺎﯾﺴﻪﺍﯼ ﺑﺎ ﺍﻟﮕﻮﺭﯾﺘﻢ ﮊﻧﺘﯿﮏ) (GAﻭ ﮐﻼﺳﯿﮏ ﺻﻮﺭﺕ
ﮔﺮﻓﺘﻪ ﺍﺳﺖ ﮐﻪ ﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ ﻣﯽﺩﻫﺪ ﺭﻭﺵ ﭘﯿﺸﻨﻬﺎﺩﯼ ﭘﺎﯾﺪﺍﺭﯼ ﺳﯿﺴﺘﻢ ﺭﺍ ﺩﺭ ﺭﻧﺞ ﻭﺳﯿﻌﯽ ﺍﺯ ﺷﺮﺍﯾﻂ ﮐﺎﺭﯼ
ﺗﻀﻤﯿﻦ ﻣﯽﮐﻨﺪ.
ﮐﻠﯿﺪﻭﺍﮊﻩﻫﺎ :ﭘﺎﯾﺪﺍﺭﺳﺎﺯﺳﯿﺴﺘﻢ ﻗﺪﺭﺕ) ،(PSSﭘﺎﯾﺪﺍﺭﯼ ﺩﯾﻨﺎﻣﯿﮑﯽ ،ﺑﻬﯿﻨﻪ ﺳﺎﺯﯼ ﭼﻨﺪ ﻫﺪﻓﻪ ،ﺍﻟﮕﻮﺭﯾﺘﻢ ﺗﺠﻤﻊ
ﺫﺭﺍﺕ).(PSO
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Design of power system stabilizer based on
Evolutionary Algorithms for power systems stability
enhancement
Power system is a fully nonlinear and time-varying system and work points of the system
in different times and conditions for some reasons including change of charge, loss of
generator, or different electrical disturbances such as short circuit and etc. will vary. In
most cases, these fluctuations are quickly damped and the amplitude of oscillation
frequency is lower than a certain amount, about 0.2 to 3 Hz. Power system stability and
damping low-frequency oscillations are of very high importance which is the responsibility
of power system stabilizer (PSS). For designing the stabilizer, the power system became
linear around one of the work points and it is used in designing of the power system
stabilizer (PSS). Since the power system is nonlinear and time-varying, PSS fixed
parameters cannot provide high efficiency in all of the system's conditions.
In this study in order to obtain the optimal parameters of the power system stabilizer, the
intelligent algorithms have been used. Therefore, the optimization process will be more
effective and faster. To optimize the design problem of PSS with the objective function,
Particle Swarm Optimization (PSO) including minimizing damping ratio and special
amounts of system has been used. The proposed method for PSS design will significantly
decrease the calculations' volume in comparison to traditional methods. To assess the
efficiency of the proposed algorithm, a three-machine power system with three stabilizers
was studied. This method is effective in damping local and inter-regional modes. To
evaluate and show the excellence of the proposed method, a comparison has been done
with genetic algorithm (GA) and classic. The results show that the proposed method
ensures the system stability in a wide range of working conditions.
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