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ABSTRACT

The AC voltage measurements and the calibration of
alternating voltages and currents embrace a wide range of
equipment and topics. To meet these demands, much of the
equipment and many of the methods in current use were
developed in the 1960’s. Special instruments have been
developed in the Metrology field for the measurement of
current and voltage over rather wide ranges.

Since there is no AC counterpart to the standard cell and Zener
diode standards, measurement of AC quantities are made
relative to these same standards. Most common types of
accurate AC voltage measurements are classified into two
categories, Direct devices (Electrostatics. Electrodynamics and
Digital Multimeters) and Indirect devices (Electronic Device
and Thermal Devices). Complete Comparison between the
direct methods (DMMs) and indirect methods (Thermal
elements) was investigated in this thesis.

A high sensitive precision digital multimeters (DMMs), 8%
digits, as an example of the direct method, was used to
measure the AC voltage and current accurately at frequencies
from 50 Hz to 20 kHz. Also, a single junction thermal voltage
converter as an example of indirect method, which have a flat
and known frequency response was used to measure the same
ranges of currents and voltages at the same frequencies. In
case of current measurements, special current shunts to
transfer the applied current into potential difference were used.
All practical experiments  were performed under same
conditions exactly.



Complete Comparison between the direct methods (DMMs)
and indirect methods (Thermal elements) was practically and
theoretically investigated in this thesis. Four categories of
these responses were observed during the practical work (High
accuracy-Low uncertainties, Low accuracy-Low uncertainties,
High accuracy-High uncertainties, Low accuracy-High
uncertainties). The overall results of the calculations of the
uncertainty according to the ISO guide are given in details.
They are given for all ranges of voltages and currents at all
ranges of frequencies.
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