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ABSTRACT

This thesis describes a recent study to understand the actual long
term behavior of the Zener diode standards belonging to The
National Institute for Standards (NIS), Egypt. The Technical
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problem is: Can the behavior of the group of Zener diode standards
simulates or corresponds with the same performance of the
Reference standards? Can we rely on the mean value of this group
as a reference value? This is the point. During the thesis, this task
has been achieved on two different groups of Zener diode standards
which were subjected for this study.

The mean value of the two groups has evaluated through two
different methods. The first method depends on the direct
measurement for the deviations in each unit of the two groups and
the pivot unit to calculate the practical arithmetic mean of each
group. The second one was applied to determine the same mean of
the two groups but using the mathematical analysis by the least
square method. The value of each unit of the group has been
evaluated from this calculated mean. The suitable specified software
had been implemented to perform all measurements. All precautions
which minimize the resulted errors have been performed. The
uncertainty statement was reported for the two methods in
accordance with the requirements of the international standard
ISO/IEC 17025.

It was precisely investigated that the accurately predicted mean
value of a group of Zener Diode reference standards cannot
faithfully represent the elements of the group. Even more, it cannot
be reliable as a reference standard for the laboratory.

So, it is recommended that the level B laboratories (Secondary labs)
should have not more than four units of Zener diode reference
standards, while the level A laboratories (Primary labs) should have
not more than eight units. This approach reserves cost and effort,
where extending the number of these standards is not beneficial to do
accurate measurements which leads to several benefits in industry.
We can also recommend the tendency of the laboratories to entirely
use the separate units.
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INTRODUCTION

The DC voltage measurements and the calibration of DC voltages

and currents occupy a wide range of equipment and topics in the

world. To meet these demands, much of the equipment and many of

the methods in current use were developed in the 1960’s. As a result,

special instruments have been developed in the Metrology field for

the measurement of DC current and voltage over rather wide ranges.
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National Institute for Standard (NIS), Egypt is one of the standard
institutions distributed in the world to achieve the traceability for the
DC quantities by using two different groups of the Zener reference
standards. An international protocol between NIS and
Bureau International des Poids et Mesures (PIBM), France were
achieved to enable NIS periodically to disseminate the traceability.
Many studies and researches are developed at NIS to characterize
the performance of these standards in order to meet the recent
requirements of the global attitudes.

In this thesis, the characteristics of the working standards (Zener
diode reference standards) at NIS are investigated in details. The
effective parameters on these standard instruments performance
such as the humidity, the temperature, the noise levels, the
aging,.....etc, were discussed and depicted. A complete analogy
between the two different groups and the accurate methods for
calibrating these types of standards of DC voltage are also reported.

Definitely, this work describes a recent study to understand the
actual long term behavior of the Zener diode standards belonging to
NIS. The problem is: Can the behavior of the group of Zener diode
standards simulates or corresponds with the same performance of
the Reference standards? And can we rely on the Mean value of this
group as a reference value?

To achieve this task, two different groups of Zener diode standards
were subjected for this study. The first group is 734A Fluke DC
voltage standard, which contains 4 of 732B individual units in one
chassis to generate two reference outputs of 1.018 V and 10 V.
While, the other group is Fluke 7000 series dc voltage maintenance
system, which in turn contains 4 units but in the same enclosure to
generate also reference voltages of 1.018 V and 10 V for each unit
besides, the output of the arithmetic mean of the whole group.

Two different methods were used to evaluate the mean value of the
two groups. The first method depends on the direct measurement
for the deviations in each unit of the two groups and the pivot unit,
to calculate the practical arithmetic mean of each group. The second
was applied to determine the same mean of the two groups but using
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