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Ivan Kodjabashev
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Technical University of Sofia
Sofia, Bulgaria
kodjabashev@tu-sofia.bg

The Scientific Symposium "Metrology and Metrology
Assurance™ is the only annual scientific forum in the field of
metrology and metrology assurance in our country and in the
Balkans. It has a main goal — exchange of experience and ideas
between colleagues — metrologists working in all fields of
science, education, technology, technology, industry.

The symposium started 30 years ago, in September 1990
at the Education, Sports and Recreation Base (USOB) of the
Technical University at Sozopol as an annual National
Scientific Symposium with international participation. Its
founders and organizers are Prof. DSc Vasil Filev and
associates from industrial research laboratory (PNIL)
"Metrology" and Department of "Electrical Measurement
Systems" at the Faculty of Automatics, Technical
University — Sofia. The thematic topics of the symposium are
in the field of measurements of electrical quantities.

Since 1993, Prof. DSc Hristo Radev, associates from PNIL
"Coordinate measurements in mechanical engineering" at the
Faculty of Mechanical Engineering, and later the Department
of Precision Engineering and Instrumentation at TU-Sofia, are
involved. The thematic topics expand to include the field of
geometric and mechanical quantities.

The name of the Symposium has changed several times
during the years. From its foundation to 2016, it was a
National ~ Scientific ~ Symposium  with  international
participation: "Metrology", "Metrology and Reliability" and
"Metrology and Metrology Assurance". With the increase of
foreign participants since 2017 — the name is International
Scientific  Symposium  "Metrology and Metrological
Assurance”. These names determine the scientific and
applied—scientific nature of the symposium with subject on
metrology and metrology assurance of all types of
measurements of physical quantities.

Chairmen of the Organizing Committee were Prof. Dr.
Ivan Petrov, Prof. Dr. Dimitar Rusev, Prof. Hristo Radev DSc.

The time and place of conduct of the Symposium is
traditional, without changes — at the beginning of September,
in the town of Sozopol, in the USOB of the Technical
University - Sofia.

Dimitar Diakov
dept. Precision Engineering and
Measurment Instruments
Technical University of Sofia
Sofia, Bulgaria

diakov@tu-sofia.bg

The organizer of the International Scientific Symposium is
the Technical University — Sofia through its two departments
— the Department of Electrical Measurement Systems at the
Faculty of Automatics and the Department of Precision
Engineering and Instrumentation at the Faculty of Mechanical
Engineering. Active participation and cooperation in
conducting the symposium have the Bulgarian Institute of
Metrology, the Union of Metrologists in Bulgaria, the
Bulgarian Academic Metrological Society and Kozloduy
NPP.

Over the years, the Symposium has been supported by
organizations and companies related to metrology and
metrology assurance — NIS at TU-Sofia, NIK-47 EAD,
SPECTRI EOOD, Unitech, Softtrade etc. At recent years, as a
result of active work on research projects, the symposium has
the support of the Ministry of Education and Science of the
Republic of Bulgaria.

Over the years, the Symposium has affirmed itself as an
authoritative scientific forum with wide international
participation. The topics of the papers are of strong scientific
and applied-scientific nature and are implemented with the
problems of metrology and metrology assurance in science,
industry and practice. Quality requirements to scientific and
applied contributions of reported developments are rising.
Since 2000 all reports have been reviewed by members of the
International Programming Committee and well established
experts in the metrology field.

The symposium has contacts and cooperation with the
IEEE (through the IEEE Bulgaria Section). From 2019 the
best reports on IEEE topics are published in the IEEE Digital
Xplore Library with indexing in Scopus. All other peer-
reviewed papers are published in the Proceedings of ISS
"MMA" in English in printed and electronic form on the
Symposium website.

Number of participants in the Symposium is constantly
growing. When it was founded, the participants were 15-20
people. In recent years it has reached about 150. The number
of reports presented at the beginning were 10-15, in recent
years it reaches 90-100. The number of reports of young



scientists, postgraduate students and students is 20% - 25%.
International participation is significant. In recent years, the
number of foreign papers has reached 50-60% of the total
number of developments.

The participants and the audience of the Symposium are
specialist metrologists from different fields of science and
practice at home and abroad — Technical Universities,
Scientific Institutes and Organizations, Metrology Services of
public and private organizations and companies etc. Foreign
participants are from Germany, England, Denmark, the
Netherlands, the Czech Republic, Russia, Ukraine, Belarus,
Italy, Israel, Chile, Greece, Romania, North Macedonia,
Turkey etc.

This year the XXX International Scientific Symposium
"MMA 2020" is held under conditions accompanied by two
extraordinary circumstances:

On June 9, 2020, Prof. DSc Hristo Kirilov Radev — long-
time Chairman of the International Scientific Symposium
"Metrology and Metrology Assurance” and a member of the
management of number of Bulgarian and foreign metrology
organizations and academies passed away unexpectedly. His
merits are the contacts and cooperation of the symposium with
IEEE, as well as the significant expansion of thematic areas
and the geography of the participants in the symposium. The
professionalism, energy and dedication of Prof. Hristo Radev

DSc will leave a lasting mark on everyone — organizers and
participants in the International Scientific Symposium
"Metrology and Metrology Assurance".

The epidemiological situation in our country and all over
the world, caused by the coronavirus COVID-19 since the
spring of 2020 forced the Organizing Committee of the
Symposium to decide to hold the XXX International Scientific
Symposium "MMA 2020" on site in the town of Sozopol and
to provide the possibility for remote participation — through
the On line Webex platform of Cisco. As a result, all foreign
and some of the Bulgarian participants applied for remote
participation. This will made difficult to communicate directly
on the spot. The total number of papers has decreased
compared to the XXIX International Scientific Symposium
"MMA 2019", but their quality is guaranteed by the reviews
and provides the opportunity to publish them in the IEEE
Digital Xplore Library with indexing in Scopus.

The organizing and program committees of the XXX
International Scientific Symposium "MMA 2020", despite the
extraordinary circumstances and difficulties of the current
2020 are confident and will make the necessary efforts now
and in the future for successful and fruitful holding of the
International ~ Scientific  Symposium  "Metrology and
Metrology Assurance”.

Happy anniversary and fruitful work colleagues!
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Measurements for Global Trade

Valentin Starev
DG Measures and Measuring Instruments
Bulgarian Institute of Metrology
Sofia, Bulgaria
v.starev@bim.government.bg

Hristina Sokolova
DG Measures and Measuring Instruments
Bulgarian Institute of Metrology
Sofia, Bulgaria
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Abstract - This report presents the metrological community's commitment to ensuring confidence in traceable and reliable
measurements, the development and implementation of uniform standards, the responsibility of governments for adequate regulation

and infrastructure to support global trade.

Keywords - measurement, metrology, global trade, harmonized legislation

I. INTRODUCTION - A BRIEF HISTORICAL OVERVIEW

Since ancient times, trade has been a prerequisite for the
establishment of units. Mankind has exchanged goods, for the
determination of the value of which it has used various "units"
- artifacts (skins, seeds, stones, etc.) or parts of the human body
- a span, a palm, a step, etc.

In ancient Egypt, for example, gourds, ceramic or metal
vessels were used for the volume of a commodity. The main
measure for the grain was hecate, equal to 4.54 | (or 4.785 ).
For length - the royal elbow (fur), presented as 0.523 m long.
a hand equal to seven palms (sedep) and 28 fingers (dzheba).
The reference weight was deben, equal to ten kite of 9 grams
each; for smaller weights used their parts. They were made of
stones, gold, silver, bronze and other materials.

Units for barter trade were also used in medieval Bulgaria.

With the Rila Charter of Tsar Ivan Shishman the Rila
Monastery is exempt from taxes:
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Fig.1. Charter of lvan Asen Il to Dubrovnik merchants

«In addition to this: if any of the monastic people begin to
go with goods for their trade throughout the country and region
of my kingdom, let him buy and sell freely and without being
hindered by anyone in showing this gold-printed word of my

kingdom. and he shall not be deprived of his kumerk, nor of
the diavato, nor of any other thing.»

The charter of Tsar Mikhail Asen in 1253, the charter for
free travel of the Venetians in Bulgaria, issued by Tsar Ivan
Alexander, the contract of the Dobrudzha ruler Ivanko with
the Genoese, 1387 and others speak of the trade relations of
the Bulgarians.

According to the different materials, the capacity measures
were also different. The main measure for milk for shepherds,
for example, is a vedro. In addition to a wooden container in
which the milk is milked, a vedro also means the amount of
milk that fits in it. It is usually equal to 10 or 12 oki. Oka is a
Turkish measure, also used for weight, it is equal to 1200
grams and in turn is divided into hundred drams, as one
hundred drams are equal to 1/4 of oka. In the Middle
Rhodopes, the vedro is divided into kutels (one bowl is equal
to 1/5 vedro), quarters (1/4 kutel) and spoons (1/8 chetvartnik).
In addition to milk, the wine is also measured with vedro, and
most often the vedro in this case is called a polovyak (polvyak,
polovek).

The unit of measurement for cereals is called shinik or
krina. This measure did not have a definite value and in
different regions varies from 10 to 16 - 17 kilograms. The
measure kilo was widely known and used, the value of which
also varies - 5 krins; 2 shiniks; 2 polvyak (40 oki, Gotse
Delchev region); 2 shiniks (20 oki, Sofia region).

Until the 1920s, the most known and used measure of
weight was the Turkish oka (1200 grams). For its
measurement, metal scales were used, consisting of levers
with movable weight on one arm or similar wooden weights,
which are divided into divisions from, for example, 1/4 oka to
10 and more okas.

In new Bulgaria, at the 9th session of the Fifth Ordinary
National Assembly in 1888, the Minister of Finance, Mr.
Nachovich, submitted to the National Assembly a draft Law



on Weights and Measures, developed by three Bulgarian
scientists with the following motives:

"The measures and weights that are currently used in the
Principality are very incomprehensible and are not the same
everywhere. The dyulyum at some places is counted for 1200
straddles, at others — 1600 straddles or arshins, the
Constantinople kilo is taken somewhere for 20 oki, elsewhere
the Danube kilo - 100 oki, the Braille kilo - 400 oki, which
leads to large losses for our farmers in sales. In the neighboring
countries, with which our population constantly has a
takeover, they do so with other measures and weights, which
leads to mistakes and fraud, damages to trade, from which the
entire population suffers. The impracticality of the measures
and weights used in our country is recognized by all other
educated countries in Europe and other parts of the world that
have introduced the decimal system.

In order to eliminate the reasons for obstructing the proper
flow of trade in our country on the one hand, and for the
government to have a criterion of measures and weights so that
it can always control them and protect the population from all
kinds of exploitation, the Ministry entrusted to me is obliged
to ask the introduction into use of new measures and weights
in the Principality through the law on weights and measures “.

On November 15, 1888, the Fifth Ordinary National
Assembly in Veliko Tarnovo passed the Law on Weights and
Measures and laid the foundations of metrology in the country.
The law was signed by Prince Ferdinand | and published by
Decree 278 in the State Gazette no. 7 of 19.01.1889

Even today the task of legal metrology in the Republic of
Bulgaria and worldwide is to ensure fair trade, consumer
protection, trust in traceable and reliable measurements,
development and application of adequate standards for
measuring instruments, government responsibility for
adequate regulations and infrastructure.

Il. MEASUREMENTS FOR GLOBAL TRADE

This year, the metrological community celebrated World
Metrology Day under the motto "Measurements for Global
Trade".

The Organization for Economic Co-operation and
Development estimates that about 80% of world trade is
affected by standards or regulations.

In order not to turn the application of these standards and
regulations into a technical barrier to trade, international and
regional legal metrology organizations are building policies of
trust to manufacturers in support of the world market.

According to the World Trade Organization (WTO),
global trade in products was a record $ 19.67 trillion in 2018.

The WTO is an intergovernmental organization. It was
commenced in 1995 in order to coordinate the liberalization of
international trade. It is a successor of the General Agreement
on Tariffs and Trade (GATT). The WTO deals with regulation
of trade in goods, services and intellectual property between
participating countries by providing a framework for
negotiating trade agreements and a dispute resolution process.
It is the largest international economic organization in the
world. The WTO has 162 members, which realize more than
97 % of global trade, and 20 observer governments.
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The Technical Barriers to Trade Agreement (WTO TBT)
aims to ensure that technical regulations, standards, and
conformity assessment procedures are non-discriminatory and
do not create unnecessary obstacles to trade. At the same time,
it recognises WTO members' right to implement measures to
achieve legitimate policy objectives, such as the protection of
human health and safety, or protection of the environment.
The TBT Agreement strongly encourages members to base
their measures on international standards as a means to
facilitate trade. Through its transparency provisions, it also
aims to create a predictable trading environment.

The price of a significant part of world trade of products is
determined with the help of legal units of measurement,
controlled measuring instruments, uniform legislation in the
field of metrology. To this end, international metrology
organizations are actively cooperating to achieve the
objectives of the WTO TBT. For example, the International
Bureau of Weights and Measures (BIPM) cooperates with the
WTO by disseminating information on the importance of
quality infrastructure and in particular metrology as a key
component of it, among trade regulators and international /
intergovernmental organizations, with the status of ad hoc
observer in the WTO TBT Committee. One of the instruments
used by BIPM for this purpose is the Mutual Recognition
Agreement of the Equivalence of National Standards and
Calibration Certificates issued by National Metrology
Institutes (CIPM-MRA). The CIPM MRA responds to the
need for an open, transparent and comprehensive scheme to
give wusers reliable quantitative information on the
comparability of national metrology services and to provide
the technical basis for wider agreements negotiated for
international trade, commerce and regulatory affairs. To date,
the CIPM-MRA has been signed by 62 member states and 40
associate members of the CGPM, as well as by 4 international
organizations, and includes 154 institutes authorized by the
signatories to the agreement.

The International Organization of Legal Metrology
(OIML) is an “international standard-setting body” in the
sense of the World Trade Organization's Technical Barriers to
Trade Agreement. OIML publications should therefore be
applied, when appropriate, by all signatories of the TBT
Agreement when developing technical regulations. As a tool
for mutual recognition of the results of the type evaluation of
measuring instruments subject to metrological control, in 2018
OIML introduced its Certification System (OIML-CS). The
aim of the OIML-CS is to facilitate, accelerate and harmonize
the work of national and regional bodies that are responsible
for type evaluation and approval of measuring instruments
subject to legal metrological control. In the same way,
instrument manufacturers, who are required to obtain type
approval in some countries in which they wish to sell their
products, should benefit from the OIML-CS as it will provide
evidence that their instrument type complies with the
requirements of the relevant OIML Recommendation(s). In
the short time since its introduction, the OIML-CS now
includes 12 national legal metrology authorities — issuing
authorities, and 32 utilizers and assossiates that accept and use
the examinations and test reports for type approval of a given
type of measuring instrument.

Regional metrology organizations are the engines of the
implementation of agreements for mutual recognition of
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