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Abstract

Construction, research and elaboration of a physical model's control sample testing
methodology for interlaboratory comparisons

The recent economic and political integration processes in Georgia have significantly
accelerated the harmonization requirements of legislative, and other forms of economic
and trade regulatory documents active in the country, in the area of developed
European and other Commonwealth countries. The clear confirmation of the
mentioned is the Association Agreement between Georgia and EU Member States. The
third chapter of the fourth article of this Agreement - the technical barriers to trade is
dedicated to standatrization, metrology, accreditation and the mutual harmonization of
issues related to conformity assessment. According to the Agreement, within the frames
of bilateral cooperation they must create conditions for "stimulation of infrastructure
quality development for standardization, metrology, accreditation, conformity
assessment and market supervision system in Georgia". In addition to this, the
Agreement obliges Georgia to:

* To make its own legislation closer to the relevant EU legislation step by step,
considering its own priorities,;

* To achieve and maintain the level of administrative and institutional efficiency
required to ensure a capable and transparent system.

* To gradually adopt European (EN) set of standards as national standards, including
harmonized European standards, voluntary use of which gives the presumption of
compliance of EU legislation brought to Georgian legislation.

The goal, which is dictated by the political and economic development strategy
of Georgia, is clearly established within this agreement, where, as we have found, one
of the most important roless is taken by issues related to metrology, standardization,
accreditation and conformity assessment. The issue separated by us out of group of tasks
to be solved in the mentioned field - “interlaboratory comparison, a control sample of
a physical model of development, research and creation of testing methods" fully meets
the requirements of EU harmonized infrastructure, and it is also relevant for the
development of mentioned directions in Georgia and as a result for achieving of high
standards in security, reliability and safety, which will ultimately be reflected in the
improvement of quality of the performed work.

ISO / IEC 17043: 2013, ISO 5725-3: 1994 Standards fully share aims of
experimental checking on the basis of which the laboratory examination results -
"changing places of the laboratory results" can be assessed by measuring of the
comparison samples according to the programs and procedures provided in these
standards.
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Evaluation criteria applied to the results obtained during the interlaboratory
examinations of qualification testing which are ISO 13528-2010 "Statistical Methods.
For the results obtained through the interlaboratory comparative test used during the
experimental examination of the qualification of competency are given by means of
standards, allowing us to identify dangerous situations and to take warning measures in
advance to eliminate them. There criteria which, according to the selected examination
program should be met by the control pattern of interlaboratory comparison are
reviewed in the present work. As well as assessment criteria of results obtained by
laboratories participated in the examination. The real examples on the basis of
interlaboratory examination results are considered for laboratories with both, positive
and negative results. The recommendation issues for analysis of results and preventive
measures are given for such laboratories.

Electricity parameters are selected for interlaboratory testing as the field of
experimental checking of competency, in particular the conrtol object is represented
by protective grounding control sample. The work deals with the physical essence of
the process of grounding, here are the main characteristics of them in the condition of
different influencing factors (soil structure, composition, concentration of salt, moisture
and temperature), also the electrode material and its geometric sizes. Here is also
mentioned the nomogram calculating grounding resistance. The dissertation also
discusses the principles, methods and procedures of protective resistance measuring.
The impact of covering and non-covering zones of effective resistance on measuring
results is shown herein, 62% method of measuring of the grounding resistance. The
equipment of measuring the grounding resistance and their switching on systems are
discussed. Here are some of the effective methods of reduction of grounding resistance,
and the characteristics of the depth of insertion of the electrodes into the soil, their
quantity and the processing impact on resistance index. characteristics of chemical

Considering the issues discussed, the protective grounding contour has been created in
the soil and for the purposes of researching of the characteristics of ability to produce,
periodicity and characteristics of homogeneity of data of its metrological parameters,
during one day 3 sries of experiments were conducted by means of five different
measuring equipment (duration of series 0.5 hr., interval between series 1.5 hr.), which
gave us the opportunity to gain the results of experimental research:

Measuring for assessment of criteria of homogeneity;
Data for determination of stability criteria;
Data for assessment of parameter of ability to produce;

a0 o

Data for assessment of parameter of periodicity;

The results obtained by the experiments satisfied the criterion requirements for the
control sample, which allowed us to use the contour as a control sample for
interlaboratory examinations.
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Under the joint program conducted by the Spanish Standardization and Certification
(AENOR), the International Consultants of Expertise of France (SL ACE, Expertise
France), and the United Kingdom Accreditation Service (UKAS), LEPL Accreditation
Joint National Authority, in collaboration with Accreditation Center and Technical
University Metrology, Certification and Standardization Research Center, on 22th of
December, 2016 the professional qualification testing (interlaboratory test) in the field
of electrical measurement, particularly in terms of measuring of grounding resistance
which was responded by 15 accredited laboratories. The laboratories were sent the
program of professional testing and the program presenting the measurement results
according to the EN ISO / IEC 17043: 2010 and ISO 13528: 2010 also the rules of
assessment of participants' data which imploed the assessmnt by method of colculation
of robastic average number with the use of z and €-coefficients criteria.

Based on the results obtained, the conclusion on the interlaboratory examination
of the qualification experimental assessment has been prepared which was presented at
the joint session and was submitted to each laboratory in the face of a conclusion.

The observation on the control sample showed the instability of its characteristics
in the long term, which was caused by the influence of external influences, due to this
the issue has been submitted on the agenda for the purposes of creation, preparation
and examination of the laboratory plant controlling the grounding resistance.

In the dissertation is presented the theoretical justification of the creation of a
laboratory physical model on the base of electric bathroom based on the theory of
similarity. The mutual adequacy in the bathroom and the in actual soil is theoretically
described, practically built and experimentally studied, the experimental patterns of
both analogical and computer measurment means of grounding resistance measurement
plant are created, designed and tested. Measuring means and control pattern are
calibrated, which guarantees the stability of its parameters.

In the work the program of statistical processing of measurement results and A and B
type indefinitely calculation program created by the author in the area of LabVIEW
software are presented. The program also envisages automated processing of
interlaboratory examination results of the qualification experimental assessment for
15 participant laboratories, determination of their assessment criteria and presentation
of common results in graphic and digital form.
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