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The study on tentative-production of AVR using simple electronic devices
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Abstract

To maintain terminal voltage of a generator at constant value automatic voltage regulator(AVR)
is used by adjusting field current of a generator. In almost all industrial field, self-exciting type
generator is usually adopted. So in this paper, the field of our discussion lies on shunt type AVR
mainly adopted in self-exciting type generator which shunt field current to regulate terminal vol-
tage. As shunt device here, transistor or thyristor is used, and also PID control algorithm is applied
in this type of AVR. Even in minute voltage variation it can work satisfactorily both in voltage re-
covery and its quick response, because of sophisticated control circuit. But, in this paper we set
up a very simple AVR composed of a small number of electronic devices based on transistor shunt
circuit and detection circuit of voltage deviation to realize the need for low cost and easiness of
AVR handling. Shunt device is installed parall to field current circuit to regulate exciting current
by by-passing the current and deviation voltage detection circuit detects the voltage deviation bet-
ween ouput and reference voltage of generator to control shunt circuit current. Although proposed
AVR circuit in this paper is not so effective as PID control circuit type AVR, set up AVR circuit
can be composed with a remarkably small number of electronic devices. With this study, followings

are pointed out.
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1. It is confirmed that test set-up AVR can be used in industrial field.
2. Very low cost AVR can be made up using Tr., OP Amp. and voltage regulator.
3. It can be said that simplicity and easiness are realized in maintenance and handling with this

AVR for trial set up and power consumption was considerably reduced.

71E 44
le : Load current of generator[Al]
I» : Proportional excitiong current ofr terminal voltage[ A]
I . Proportional exciting current for load current[A]
Im . Current of shunt circuitlA]

Ve - Input voltage of reference terminal(3) of OP AMP[V]
Vv : Input voltage of comparison terminal(2) of OP AMP([V]

Ve . Terminal voltage of generator[V]
Vo Induced voltage of generator[V]
Rm Resistance of shunt circuit{Q]

Rr  : Equivalent resistance of field[Q]
Ry . Main resistance of field circuit[2]
a : Duty ratio of transistor

o : Phase difference between Ix and 7
a . Winding ratio

CCC : Compensator for circulating current
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Fig. 5 Schematic diagram of tentative production AVR
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Table 1. Values of Experiment results

&%) BALAE AT 2oy AVRY Alde] B¢ 4T - 11

50% load

Load | . . | %% load 75% load full load
Item (500 W) (1IKwW) (15KW) (2KW)
Control range of 82— 146
output voltage[ V]
Current of AVR _
circuittmA] 89
Frequency of shunt
transistor[ hz] about 120
Duty ratio of transistor 0.655 0.627 0.500 0.364 0.205
Offset voltage of Gen.[V] - 0.5 14 26 36
Load current[A] - 29 7.8 124 159
Speed of Gen.[RPM] 3652 3634 3612 3591 3570
Frequency of output 60.87 60.57 60.20 59.85 59.50
voltage [hz]

(a) Output voltage — Generator speed

sweep ume 0.5[sec] / 1em

(b) Output voltage—Load current

—153-




12 — WEEENAARIE H48 (1994 8)

S{V] / div. :

(c) C—E Voltage of full-load test

Fig. 10 The result of full-load test
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Fig. 11 Graph of generator speed and offset voltage for load change
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