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1 Objective

A speed control with secondary armature current control loop has to be assembled for a
drive with separate excited dc motor. The control loops should be set up according to
the Technical optimum.

The plant parameters have to be measured or calculated to realize an optimal
adjustment of the controllers. The necessary plant parameters are the time constants T,
und T,, the gain of the armature loop and the gain of the mechanical part. These plant
parameters are the basis for the calculation of the controller parameters for the
laboratory exercise.

Afterwards the controlled variables have to be tested for a transient behaviour according
to the Technical optimum if desired and disturbance variables are changed. The
armature current loop has to be investigated in the first part of the exercise. The speed
loop has to be optimized and investigated in the second part.

2 Preparation

The knowledge on electronic power converters (especially rectifiers) and on the
operational behaviour of a rectifier fed direct current motor have to be repeated. Further
on have to be repeated methods for the parameter estimation of delay elements by use
of the unit step response.

The dynamic behaviour of the drive has to be lined out mathematically in written form.
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5 Experiment set-up

The set-up of the exercise is shown in Fig. 1. The experimental rig consists of a

separately excited dc motor (M) with tachometer (TG), a three-phase bridge rectifier

(B6) with control device, a variable isolating transformer (Tr), two controllers, a current

transformer for the potential-free measurement of the armature current and an invertor

fed three-phase motor (G) for load.

Parameters of the dc motor:

Un =220 V; Iy = 8,0 A; Py = 1,5 kW; ny = 2000min™; Ue, = 220 V

The structure of the control loop is shown in Fig. 2 .
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5 Duties

5.1 Measurement of time constants and gain of the plant

The gain of the armature loop has to be measured in the standstill of the motor
(Excitation switched off). The output voltage of the variable isolating transformer has to
be adjusted to 25V.

The input voltage us; of the control device has to be adjusted to an armature current of
5A. The gains Vs; und Vy; will be ascertained by this measurement.

The time constants of the plant will be ascertained on a speed of 1000 min™. After
switching-on of the excitation the output voltage of the variable isolating transformer has
to be adjusted to 100V. The input voltage us; of the control device has to be adjusted to
a speed of n = 1000 min™. An additional jump of Au; = 0,2V has to be connected to the
control device for the measurement of the jump response. The time constants and the
gain of the plant should be determined by use of suitable methods.

After this the gains Vs, and Vy, should be ascertained. The measured time constants

should be transformed into a format suitable for the use of the Technical optimum.

5.2  Start-up of the control loops
The current controller has to be set up on the determined parameters. Its behaviour
should be measured after start-up (Excitation switched off!) in proof of the accordance

to the Technical optimum. The controller set-up has to be corrected if necessary.

After this the current controller has to be set up on the determined parameters and the
excitation has to be switched on. The behaviour of the speed loop has be measured
after start-up in proof of the accordance to the Technical optimum.

6 Report (Interpretation)

Summarization of the determined performance indices for the reference variable

response and disturbance response

Comparison of the measurement results and discussion of the effect of the correction

elements
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