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This thesis presents a design of voltage and current sources that generate sinusoidal
signals with low harmonic distortion. Amplitude, phase and frequency of the signals are
adjustable. The signals are used to test accuracy of single phase electrical energy meters
referred to IEC 687 standard. The designed circuits produce separate voltage and current
signals which consist of a reference signal generating part and an amplifier part. The first
part generates 2 reference voltage signals with peak value of £ 5 V. One is amplified by a
voltage amplifier circuit to give a maximum voltage output of 250 V . The other is converted
and amplified by voltage to current converter circuit to give a maximum output current of 50
A The reference signal generating part contains a microcontroller, a 16-bit digital to
analog converter and a low pass filter. This part employs a Look-up table algorithm with a
table size of 200. The second part is composed of high power OP-AMPs and power
transformers. Feedback topology is used in keeping the input signals’ good quality. The
amplifier circuit is designed by concentrating on stability, output regulation and phase shift
of its output signal. The experimental results show that the circuit can generate a voltage
signal in the range of 180-250 V. and a current signal in the range of 0.2-50 A, both with
errors under G.1 % of full scaie. The totar harmoric distortion is iess than 2%. The output
frequency can be adjusted in the range of 45-55 Hz with error under 0.1 % of set value. The
phase shift between signals can be set in range of 0-360 degrees with + 0.5 degrees error.
The voltage amplifier circuit has voltage regulation less than 0.2 % at 5-meter load. The
current regulation is less than 0.8 % at wire resistor 42.9 mQ as compared with wire resistor

6.04 mQ.



