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MACHINES & POWER

LAB 8
TESTING OF AN INDUCTION MACHINE 
Objective

The objectives of this laboratory experiment are summarized below: 


1. Perform the no-load and blocked-rotor tests on a three-phase induction motor 


2. Measure the output torque, efficiency, input current, input power factor, input 

          power, and output power of a three-phase induction motor as a function of the
          rotor speed

3. Display the transient starting current of a three-phase induction motor on the 
 
    storage oscilloscope and understand its significance 


4. Gain an understanding of the requirement for induction generator operation and its 
 
    limitations as a practical generator.

Pre - Lab

The Maple program that was developed in Lab 7 for an induction motor should be available to you during this lab session. The Maple program provided induction motor parameter values of Figure 1 based on approximate test results.
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Figure 1. Exact Equivalent Circuit of an Induction Motor.
Procedure

Specifications for the laboratory Induction Motor (IM-100) is provided in the Hampden Manual. Figure 2 shows the proper wiring. 
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Figure 2. Induction Motor Wiring.
Figure 3 shows the necessary instrumentation for this experiment. The Yokogawa digital power meter is utilized to measure the three-phase real power, input current, and power factor of the induction motor.
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Figure 3. Test Configuration.
The dynamometer is operated the same way as it was operated during the Introduction to Rotating Machines experiment. With the induction motor unexcited, measure its friction and windage losses at 1737 RPM.

Part 1 - Development of the Induction Motor Equivalent Circuit
Set the three-phase variable power supply voltage to zero, and calibrate the torque indicator display by setting it to zero. With the dynamometer shaft locked, slowly increase the voltage and perform the blocked-rotor test at the rated induction motor current (1.7 A). Record all of the appropriate readings, as well as the torque produced at standstill by the rated current.

Decouple the induction motor from the dynamometer and run the no-load test at the rated voltage (208 V). Record all of the appropriate readings. 

Measure the resistance of the stator winding by an ohmmeter, and note that this machine  is a delta-connected machine. Therefore, the wye-equivalent resistance of the stator is ½ of the displayed value by the ohmmeter. 
From the resistance measurement, blocked-rotor test, and the no-load test results obtain the parameters of the exact equivalent circuit of the induction motor with the Maple program that you developed in Lab 7.

Part 2 – Comparison of the Analytical and Measured Data  

Connect the dynamometer to the induction motor. Use the dynamometer as the load and record the measured torque, efficiency, input current, input power factor, input power, output power, and rotor speed at several different loading conditions. You will be able to measure a very limited range of values from no-load (about 1.4 A) to about 1.5 times the rated current (1.5 ( 1.7 = 2.55 A).

Create a table and insert the recorded data from no-load condition to heavy load condition.

Use the recorded data to display the measured torque, efficiency, input current, input power factor, input power, and output power versus speed on the graphs that were generated by the Maple program for the induction motor. These will be your measured results superimposed on the analytical graphs.

Compare the analytical and measured results. 
Part 3 - Transient Starting Current
Use the constant three-phase power supply for this part of the experiment. 

Decouple the induction motor from the dynamometer, and then apply the rated voltage to the induction motor. Then disconnect the induction motor from the supply by moving the motor circuit breaker switch to the "off" position.

Use the storage features of the oscilloscope to display the transient starting current of the induction motor. This feature of the oscilloscope will allow you to capture only one sweep of the signal. Proceed with the following steps:

1.  Set the oscilloscope time scale (SEC/DIV) to 500 msec. 
2.  Push the SINGLE SEQ button to start the acquisition of a single-shot waveform.

3.  With the rated voltage applied to the motor terminals, move the circuit breaker switch to the "on" position when the flat line trace starts at the left hand-side of the oscilloscope LCD display. As soon as you capture a trace, push the RUN/STOP button. 
If you do not like the first stored trace, then try again. To cancel the acquisition mode push the RUN/STOP button again.
4. Observe the trace of the motor starting current. You can adjust the channels

    (VOLTS/DIV) and the time (SEC/DIV) scales to display a good picture after storing a

    single shot of the waveforms.

5. Use the CompactFlash Card to save this trace of the motor starting current, then print

     it.

Identify the transient period of the starting current, and explain its impact on the terminal voltage in a realistic situation.

Part 4 - Induction Generator Operation

Run the induction motor at a very low speed and record the direction of its rotation. Then reduce the motor supply voltage to zero. Connect the dynamometer as a motor, and check that the dynamometer is turning in the same direction as the induction motor. If not, reverse the polarity of the voltage that is applied to the dynamometer field winding. 

Energize the induction motor and increase the terminal voltage until the rated voltage is applied to the motor. Then energize the dynamometer and keep the armature voltage low so the speed is below 1800 RPM. Record the real and reactive power of the induction motor. By raising the armature voltage of the dc motor (dynamometer), increase the speed to a value slightly above 1800 RPM. Record the real and reactive power of the induction motor. Pay special attention to the sign of the real and reactive power. Confirm that the induction generator receives its excitation (reactive power) from the ac supply while supplying real power.

Documentation

This experiment should be documented in clear and orderly manner. Attach all of the tables and graphs to your report. Your report should have a conclusion section.
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