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ﮐﻨﺘﺮﻝ ﺿﺪ ﻟﻐﺰﺵ ﻣﻮﺗﻮﺭﻫﺎﯼ ﺍﻟﻘﺎﯾﯽ ﺩﻭﮔﺎﻧﻪ ﺩﺭ ﻗﻄﺎﺭﻫﺎﯼ ﺑﺮﻗﯽ ﺍﺯ ﻃﺮﯾﻖ ﺩﺭﺍﯾﻮ ﻭﺍﺣﺪ
ﺑﻪ ﻋﻠﺖ ﺍﺳﺘﺤﮑﺎﻡ ﺑﺎﻻ ﻭ ﻧﯿﺎﺯ ﺑﻪ ﺗﻌﻤﯿﺮﻭﻧﮕﻬﺪﺍﺭﯼ ﮐﻤﺘﺮ ،ﺍﺳﺘﻔﺎﺩﻩ ﮔﺴﺘﺮﺩﻩ ﺍﺯ ﻣﺎﺷﯿﻦﻫﺎﯼ ﺍﻟﻘﺎﯾﯽ) (IMﺩﺭ
ﺻﻨﻌﺖ ﻣﺮﺳﻮﻡ ﺍﺳﺖ .ﺭﻭﺷﻬﺎﯼ ﻣﺨﺘﻠﻔﯽ ﺑﺮﺍﯼ ﮐﻨﺘﺮﻝ ﻣﺎﺷﯿﻦ ﺍﻟﻘﺎﯾﯽ ،ﺍﺯ ﺟﻤﻠﻪ ﮐﻨﺘﺮﻝ ﺍﺳﮑﺎﻟﺮ ،ﮐﻨﺘﺮﻝ ﺭﺍﺳﺘﺎﯼ
ﻣﯿﺪﺍﻥ ) (FOCﻭ ﮐﻨﺘﺮﻝ ﻣﺴﺘﻘﯿﻢ ﮔﺸﺘﺎﻭﺭ ) (DTCﺍﺭﺍﺋﻪ ﻣﯽﺷﻮﺩ .ﺩﺭ ﮐﺎﺭﺑﺮﺩﻫﺎﯼ ﺗﻮﺍﻥ ﺑﺎﻻ ،ﻣﺎﻧﻨﺪ ﺳﯿﺴﺘﻢ
ﺗﺮﮐﺸﻦ ،ﺍﺯ ﺩﻭ ﯾﺎ ﭼﻨﺪ ﻣﺎﺷﯿﻦ ﮐﻪ ﺗﻮﺳﻂ ﻣﺒﺪﻝ ﻭﺍﺣﺪ ﺗﻐﺬﯾﻪ ﻣﯽﺷﻮﻧﺪ ،ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪﻩ ﺍﺳﺖ .ﭼﻨﺪﯾﻦ ﺭﻭﺵ ﺑﺮﺍﯼ
ﮐﻨﺘﺮﻝ ﺳﯿﺴﺘﻢﻫﺎﯼ ﭼﻨﺪ ﻣﺎﺷﯿﻨﻪ ﺗﮏ ﻣﺒﺪﻝ ﺍﺯ ﺟﻤﻠﻪ ﮐﻨﺘﺮﻝ ﺍﺳﮑﺎﻟﺮ ،ﮐﻨﺘﺮﻝ ﺍﺻﻠﯽ-ﭘﯿﺮﻭ) (MSﻭ ﮐﻨﺘﺮﻝ
ﻣﺘﻮﺳﻂ) )(AVGﻣﺒﺘﻨﯽ ﺑﺮ FOCﯾﺎ  (DTCﻭﺟﻮﺩ ﺩﺍﺭﺩ.
ﺩﺭ ﺍﯾﻦ ﭘﺎﯾﺎﻥ ﻧﺎﻣﻪ ،ﺍﺑﺘﺪﺍ ﻣﻮﺗﻮﺭ ﺍﻟﻘﺎﯾﯽ ﻭ ﺭﻭﺷﻬﺎﯼ ﮐﻨﺘﺮﻝ ﺁﻥ ،ﮐﻨﺘﺮﻝ ﺍﺳﮑﺎﻟﺮ ﻭ ﮐﻨﺘﺮﻝ ﺭﺍﺳﺘﺎﯼ ﻣﯿﺪﺍﻥ ﺑﻪ ﺭﻭﺵ
ﻏﯿﺮ ﻣﺴﺘﻘﯿﻢ) (IFOCﺷﺒﯿﻪ ﺳﺎﺯﯼ ﺷﺪ ،ﻭﺍﺿﺢ ﺍﺳﺖ ﮐﻪ ﺭﻭﺵ  FOCﻋﻤﻠﮑﺮﺩ ﺩﯾﻨﺎﻣﯿﮑﯽ ﺑﻬﺘﺮﯼ ﻧﺴﺒﺖ ﺑﻪ ﺭﻭﺵ
ﺍﺳﮑﺎﻟﺮ ﺩﺍﺭﺩ .ﺭﻭﺵ ﮐﻨﺘﺮﻝ ﻣﯿﺎﻧﮕﯿﻦ ﻣﺒﺘﻨﯽ ﺑﺮ  FOCﻣﻮﺗﻮﺭﻫﺎﯼ ﺍﻟﻘﺎﯾﯽ ﺩﻭﮔﺎﻧﻪ ﺗﻐﺬﯾﻪ ﺷﺪﻩ ﺗﻮﺳﻂ ﺍﯾﻨﻮﺭﺗﺮ ﺗﮏ ﺑﺎ
ﺳﯿﻤﻮﻟﯿﻨﮏ ﻣﺘﻠﺐ ﺷﺒﯿﻪ ﺳﺎﺯﯼ ﺷﺪ ،ﮐﻪ ﻧﺘﺎﯾﺞ ﻗﺎﺑﻞ ﻗﺒﻮﻟﯽ ﺩﺭ ﺑﺮ ﺩﺍﺷﺖ .ﺳﭙﺲ ،ﺑﻪ ﻣﻮﺿﻮﻉ ﮐﻨﺘﺮﻝ ﺿﺪ ﻟﻐﺰﺵ
ﺩﺭ ﻗﻄﺎﺭﻫﺎ ﭘﺮﺩﺍﺧﺘﻪ ﺷﺪ .ﺍﺯ ﺁﻧﺠﺎ ﮐﻪ ﺿﺮﯾﺐ ﺍﺻﻄﮑﺎﮎ ﺑﯿﻦ ﺭﯾﻞ ﻭ ﭼﺮﺥ ﭘﺎﯾﯿﻦ ﺍﺳﺖ ،ﻟﻐﺰﺵ ﭼﺮﺥ ﺑﺮ ﺭﻭﯼ ﺭﯾﻞ
ﺍﺟﺘﻨﺎﺏ ﻧﺎﭘﺬﯾﺮ ﺍﺳﺖ؛ ﺍﻣﺎ ﺑﺎ ﭘﯿﺪﺍ ﮐﺮﺩﻥ ﻟﻐﺰﺵ ﺑﻬﯿﻨﻪ ،ﻣﯽﺗﻮﺍﻥ ﺍﺯ ﺣﺪﺍﮐﺜﺮ ﻧﯿﺮﻭﯼ ﭼﺴﺒﻨﺪﮔﯽ ﻭ ﺑﻪ ﺗﺒﻊ ﺁﻥ
ﺣﺪﺍﮐﺜﺮ ﻧﯿﺮﻭﯼ ﻣﺤﺮﮎ ،ﺍﺳﺘﻔﺎﺩﻩ ﮐﺮﺩ .ﺑﻪ ﺩﻟﯿﻞ ﻏﯿﺮ ﺧﻄﯽ ﺑﻮﺩﻥ ﭘﺪﯾﺪﻩ ﻟﻐﺰﺵ ،ﺍﺯ ﮐﻨﺘﺮﻝ ﮐﻨﻨﺪﻩ ﻓﺎﺯﯼ ﺑﺮﺍﯼ
ﮐﻨﺘﺮﻝ ﻟﻐﺰﺵ ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪ .ﻧﺘﺎﯾﺞ ﺷﺒﯿﻪ ﺳﺎﺯﯼ ﻧﺸﺎﻥ ﻣﯽﺩﻫﺪ ﮐﻪ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺭﻭﺵ ﭘﯿﺸﻨﻬﺎﺩﯼ ﻣﯽﺗﻮﺍﻥ ﺑﻪ
ﺣﺪﺍﮐﺜﺮ ﺿﺮﯾﺐ ﭼﺴﺒﻨﺪﮔﯽ ﻣﺘﻨﺎﺳﺐ ﺑﺎ ﻟﻐﺰﺵ ﺑﻬﯿﻨﻪ ﺩﺭ ﻧﺎﺣﯿﻪ ﭘﺎﯾﺪﺍﺭ ﻣﻨﺤﻨﯽ ﻟﻐﺰﺵ ،ﺩﺭ ﺳﯿﺴﺘﻤﯽ ﻣﺘﺸﮑﻞ ﺍﺯ
ﺩﻭ ﻣﻮﺗﻮﺭ ﺍﻟﻘﺎﯾﯽ ﺗﻐﺬﯾﻪ ﺷﺪﻩ ﺑﺎ ﯾﮏ ﺍﯾﻨﻮﺭﺗﺮ ﺩﺳﺖ ﯾﺎﻓﺖ.
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The extensive use of induction machines (IM) in the industry due to high strength, less
maintenance, is more prevalent. Different methods for the control of IM, such as scalar, the
field oriented control (FOC) and direct torque control (DTC) are proposed. In high power
applications such as traction systems, two or multi- machines supplied by a single inverter
are used. Several methods for multi-machine control systems such as single- inverter scalar
control, MasterSlave ( MS) Control and average (AVG) control (based on FOC or DTC)
have been applied.
In this thesis, first the induction motor and control methods, including scalar, field oriented
control indirect method (IFOC) have been simulated by Simulink and as it is obvious, it
was shown that the dynamic performance of FOC is better than scalar methods. The mean
strategy based on FOC applied for dual induction motors supplied by a single inverter,
simulated by Simulink, which its dynamic response results were acceptable. then, anti-slip
control in trains, was considered. As friction coefficient between rail and wheel is low,
wheel slipping on the rail is unavoidable. But by finding of optimal slip, maximum
adhesion force along with maximum driving force can be applied. Due to non-linearity of
the slip phenomenon, fuzzy controller is used for slip control. Simulation results show that
by applying proposed method, achieving maximum adhesion force according to optimum
slip in a system with two IM and single inverter, can be yielded.
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