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Simulation for the Calculation of Switching Time when Asynchronous

Motors are Starting
Cherl-O Baet - Duc-Phuc Vuong'
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Abstract: Asynchronous motors are widely used in many fields. The various starting methods have been
developed for the asynchronous motors which have large power compared to source power. The most
popular ways to start the motors are to reduce the voltage of motor’s stator or change the resistance fed
rotor. It is needed to the specific time to reduce the voltage and change the resistance at a specific step.
We call it the switching time. It is very difficult to know the switching time exactly. It varies with
different types of motors as well as load characteristics. Thus, this paper focuses on the design and
development for the mathematical models of motor and load. And then it is implemented in SIMULINK in
order to calculate this time. The simulation results are both compared and discussed in detail so that it can
be applied for new system with various motors and loads.
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Table 1: The relationship between switching time and
load torque values

Load torque values Switching time [sec]
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Table 2: The relationship between switching time and
load torque values
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Table 3: The relationship between switching time and
load torque values
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— - Switching time | Switching time
Load torque values Switching time [sec] Loi(;htl(érsque for the first step | for next step
30% 4.5 [sec] [sec]
40% o’ 45 30% 2 05
o 2 40% 2.1 0.5
22‘2 22 :i 50% 22 0.5
60% 2.4 0.5
70% o 36 70% 27 |
80% w’ 6.2 80% 3 1
90% o 90% 3.4 1
100% o 100% 4 1
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Table 4: The relationship between switching time and
load torque values

Load torque for the st siep | Tor ant step.
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30% o 1.8 0.5
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