
 

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
  

  

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 
 

Essentials of IM Parameters Measurement 

for FOC Drives Tuning 

 The paper deals with a simple measurement procedure for characterising an induction motors according to the requirement that arise from the drive 

manufacturers and/or users.  

 The proposed measurement procedure requires only a conventional instrumentation and a test bench equipped with a brake, but without torque measurement 

facility.  

 Therefore, any motor manufacturer can perform it, without the need of a specific inverter drive.   

 This simple and reliable procedure should represent a smart-testing tool that gives the motor manufacturer the chance to complete the product with a 

comprehensive drive-oriented motor nameplate, in a way similar to that widely used for PM synchronous motors (brushless motors). 

The paper has proposed a simple and effective procedure for characterising an induction motor to be 

used in a FOC drive. By the results of the procedure the drive manufacturer is able to tuning any FOC 

control scheme as done since a long time with brushless motor drives. 

Conclusions 
 

Equivalent circuit for FOC drives 
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Summary 
 

Measurement circuit and no load test 
 

Test at rated voltage and increasing load 
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Steady-state FOC-oriented 

equivalent circuit  
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Steady-state equations 
 

General equations of an IM. 
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Rrs=Rr(LM/Lr)2 
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Steady-state measure-oriented equivalent 

circuit & parameter equivalences 

Magnetisation curve:  

U(1) as a function of I 

Iron and mech. losses 

as function of U(1)   

2400 2500 2600 2700 2800 2900 3000
0

5

10

15

20

25

30

35

40

 

Predicted and measured torque-speed 

characteristic [Kgcm vs. rpm] 

The increasing load test returns the active input power P, the 

rms phase-to-phase voltage Uph-ph and the rms phase current Is, 

as well as the motor speed m (in elec. rad/s) and the slip s. 

Measurement data are then post-processed and Ld and Rk are 

determined with good accuracy 

The no-load test returns the active input power P, the rms phase-

to-phase voltage Uph-ph and the rms phase current Is. 

The mechanical losses Pfw can be 

found by extrapolation of the curve 

for a null applied voltage.  

The no-load test has been used also to 

determine the magnetisation curve. 

 

Under the locked-rotor test, magneto-motive forces rotating at 

frequency several times the maximum slip frequency interest 

the rotor and this condition deteriorates the quality of the 

results. 

 a test with rotating rotor and increasing load is performed 

instead 

To verify the results, the predicted 

torque characteristics has been 

compared with some measured points 

Result validation 
 


