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he Bosnia and Herzegovina CIGRE Committee is the largest profes-

sional organization in Bosnia and Herzegovina and since 1993 it has been
a regular member of the International Council on Large Electrical Systems -
CIGRE Paris.

BH K CIGRE is an organization that is active both domestically and
internationally and deals with professional and scientific problems in the field
of production, transmission and distribution of electrical energy as well as
the production of electrical equipment, and especially with issues of electrical
power systems.

In achieving its goals, BH K CIGRE is particularly developing the
exchange of technical information and experiences and giving initiatives for
studying the problems of the electric power system of Bosnia and Herzegovina
and its elements.

To achieve its goals, BH K CIGRE monitors and improves development
in certain narrow areas of its work, organizes expert meetings, participates
in the work of the International CIGRE, establishes cooperation with asso-
ciations and individuals who are interested in the work program that BH K

About us
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CIGRE deals with, develops and improves information system and exchanges
information, scientific and professional publications from its domain of work,
provides financial resources necessary for its work, encourages and participates
in the professional training of its members.
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OPENING REMARKS
FROM THE PRESIDENT

Ladies and gentlemen,

In the work and activity of any organization for 30 years represents a signif-
icant anniversary that is worth noting. This Monograph aims to record the
anniversary of the existence and activity of the Bosnia and Herzegovina Com-
mittee of the International Council on Large Electrical Systems CIGRE -
BH K CIGRE.

BH K CIGRE was founded on August 23, 1992 in Sarajevo, in the hall
of the Chamber of Commerce, in a city under siege unprecedented in the
recent history of warfare, under a rain of enemy shells, without electricity and
with the participation of a large number of hopeless enthusiasts and optimists,
it welcomed its 30th anniversary. At the temporary Founding Assembly, the
management of BH K CIGRE, the presidents of the study committees were
elected and the delegation for participation on the 34th session of CIGRE
Paris was determined. At the 34th session, the delegation of BH K CIGRE
was welcomed by the Secretary General Mr. Yves Porcheron, who at the ses-
sion of the General Assembly of CIGRE enabled the presentation of the elec-
tricity situation in Bosnia and Herzegovina, which resulted in the admission
of BH K CIGRE into full membership of CIGRE Paris already at the next
session of the Administrative commission in March 1993.

'Thus, BH K CIGRE became the first non-governmental organization in
Bosnia and Herzegovina to achieve its full membership in an international
umbrella organization.

Opening remarks from the President
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The International Council on Large Electric Systems CIGRE is an
international organization dedicated to the development of the electric power
sector. It was founded in 1921 in Paris as a permanent, non-governmental and
non-profit association.

Through the participation of members from 115 countries from all con-
tinents, CIGRE is the world’s leading organization for power system issues,
which gathers power engineers and other experts working in the power sector,
thereby realizing the exchange of the latest technological achievements, expe-
riences and knowledge, with the active participation of the most famous man-
ufacturers of electrical equipment. The work of CIGRE takes place through
study committees, whose members are top world experts in their fields, and
sessions, which are held every even year in Paris with the participation of the
world’s most prominent experts. BH K CIGRE has its representative with
the right to vote in the Administrative Commission of CIGRE Paris. BH
K CIGRE is one of the successors of JUKO CIGRE, which was founded in
1951 in Zagreb with the presence of 25 labour organizations of the Yugoslav
electrical industry and electrical industry, and in the period up to 1991, it held
20 conferences.

This year, BH K CIGRE celebrates 30 years of successful work and activ-
ities, and during that period 15 conferences and dozens of other gatherings
were held. BH K CIGRE is one of the founders and a member of the CIGRE
Regional Committee for Southeast Europe (SEERC). BH K CIGRE has
its members both in the Management Board and in the Technical Advisory
Committee of SEERC and regularly participates in the work of this CIGRE
regional committee. Within BH K CIGRE, there is an organizational struc-
ture of the Bosnia and Herzegovina Committee CIRED - BH K CIRED,
which deals with professional and scientific problems in the field of electricity
distribution.

Since 2019, the Women in Energy forum has been operating within BHK
CIGRE, and the Next Generation Network since 2020.

BH K CIGRE is the publisher of the journal “Bosanskohercegovacka
elektrotehnika” (B&H Electrical Engineering), which is published once a
year. The goal of the journal is to publish high-quality professional and sci-
entific works in the field of electrical engineering, as well as in the field of
computing and informatics. After a certain period of stagnation, the journal
“Bosanskohercegovacka elektrotehnika” had its original importance renewed
through the quality of published works an edition in English, making it pos-

sible to continue its publication unhindered in accordance with the highest

30 Years of Work of the Bosnia and Herzegovina Committee of the International Council on Large Electrical Systems Cigre



professional and scientific standards. The 15th issue of this journal was pub-
lished at the end of 2021. In 2020 and 2021, a separate thematic Special issue
was published, and for 2022, two regular issues plus a special issue are planned.

The issues that are dealt within the framework of BH K CIGRE are
always firmly related to the current problems of the electricity sector in Bosnia
and Herzegovina, which is best illustrated by the conclusions from the 15th
conference held in Neum in 2021. BH K CIGRE has indeed made a signifi-
cant contribution to balancing the relationship between the development of
energy, economy, society and the environment. Power engineering, as a field
that considers and realizes the possibilities of production, transmission, distri-
bution and consumption of energy, is of great importance for the development
and well-being of people on the entire planet.

The human population in the world continues to increase, which puts
strain on planetary resources, especially food, clean water and energy.
Demands for energy in the world continue to grow continuously while, at the
same time, traditional coal based production, is limited by various environ-
mental requirements, especially the negative effects of climate change due to
the burning of fossil fuels. A new era has begun in the development of power
engineering, which manifests itself as a transition from fossil fuels to renew-
able energy sources, that is, through an energy transition that leads to a major
and most important change - decarbonisation.

Electricity, as the most efficient form of energy, will certainly increase its
share in total energy production in the future. The traditional infrastructure of
electricity production, transmission and distribution will be supplemented by
distributed renewable energy sources. Digitalization, i.e. the intensive applica-
tion of advanced technical solutions, leads to the development of smart grids,
which is one of the most important trends in today’s power industry. To this
should be added the technical progress in traffic, as large energy consumers,
where electric-powered vehicles are gradually replacing fossil-fuelled vehicles.

In combination with projects to increase energy efficiency and develop
renewable sources, it is smart grids that guarantee the long-term sustainability
of the power system while preserving the environment. The result of all this is
a new model of the energy market in which the consumer of energy appears
simultaneously as its producer, the so-called “prosumer.” Another major
change is the increased flexibility of power systems through the use of energy
storage, which includes the rapid development of batteries and, more recently,
green hydrogen. The power system in the future represents a new challenge for
both international and domestic experts and researchers.

Opening remarks from the President
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BH K CIGRE is an organization whose role in this process is to enable
the exchange of opinions and knowledge about engineering, the energy
market, as well as information about all important questions about the future
of the power system, but also to be a place to find possible solutions for every-
day problems and new challenges in the field of energy.

'This Monograph presents a brief overview of activities and achievements
in 30 years of work of our BH K CIGRE, and also a reminder of the 70 years
of activity of CIGRE in Bosnia and Herzegovina and the challenges that our
umbrella organization CIGRE, based in Paris, went through in its hundred-
year history. In the end, I would like to thank the paper authors, expert report-
ers, sponsors, management of study committees, members, exhibitors, organ-
izers, participants and all those who contributed to the successful promotion
of our activities, on the basis of which this Monograph was created.

In Sarajevo, 24.08.2022.

Edhem Bicak¢i¢
President of BH K CIGRE
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100 YEARS OF CIGRE






THE BEGINNING OF
ELECTRIFICATION IN THE WORLD
— THE PERIOD BEFORE THE
ESTABLISHMENT OF CIGRE

he first awareness of the importance of electricity for wider use in society

began in the year 1831, after the discovery of the phenomenon of electro-
magnetic induction by Michael Faraday. Based on that discovery, it was possi-
ble to generate electricity using mechanically driven generators that converted
mechanical energy into electrical energy. The following year, Hyppolite Pixii
(a French instrument manufacturer) used steel magnets to make the first gen-
erator using the induction effect. As generators improved over the years, they
began to be used to power electric arc lamps and for other uses. The dynamo-
electric principle, discovered almost simultaneously and independently by
Werner Siemens, Charles Wheatstone and Alfred Varley, strongly boosted the
development of. In 1860, Antonio Pacinotti invented an improved form of
direct current electric generator, using a ring armature around which coils of
wire were wound to produce a more ideal direct current than that produced by
earlier types of dynamo. He discovered that this device could also be used as
an electric motor. During 1866, Werner Siemens, inventor and industrialist,
made his most important contribution to electrical engineering. Building on
the work of Michael Faraday, he discovered the dynamo-electric principle and
constructed the dynamo, the forerunner of modern, large electric generators,
which he patented in 1867.

At the end of the 19th century, the latest knowledge in electrical engi-
neering was mainly transmitted at world fairs or special international exhibi-
tions on electricity. The first so-called International Exhibition on Electricity
was held in Paris in 1881. This event was associated with the International
Congress organized by the Government of France. It was the first comprehen-
sive international meeting on electrical technologies, which was held under
the name of Congres International des Electriciens, where the emergence of
the science of electrical energy was discussed. The congress was attended by

Introduction — the First 100 Years of CIGRE




over 250 experts, the world’s most famous scientists from 27 countries, such as:
Werner Siemens, H. Helmholtz, G. R. Kirchhoff, Z. Gramme, P. Jablochoff,
H. Fontaine, M. Deprez, Lord Kelvin, G. Ferraris, etc. The world population at
that time was 1.5 billion. A new approach to connecting circuits introduced by
Marcel Deprez opened the door to the commercial use of electricity with differ-
ent customers. At the congress, scientists discussed on many interesting subjects
and the first international discussion on electrical units was held. They recom-
mended the use of the ampere, volt, and ohm as practical units for current, volt-
age, and resistance, which were generally adopted by electrical engineers. It was
clear that the International Exhibition and Congress in Paris in 1881 showed a
very advanced stage of study of the development of DC machines.

On September 4, 1882, the Pearl Street Electric Plant, the first commer-
cial coal-fired power plant operating with six dynamos (600 kW, direct current),
began operating in New York, serving 82 consumers with
about 400 light bulbs. Thus, electricity started to be a busi-
ness. In the same year, on September 16, the Second Inter-

national Exhibition on Electricity was organized in Munich,
where the transmission of electricity by direct current over
long distances between Miesbach and Munich (57 km) was
demonstrated. The project was designed by the French elec-
trician Marcel Deprez and the German pioneer of electric-
ity Oscar von Miiller, who established the largest Technical
Museum in the world in 1903 in Munich. The project used a
voltage level of 2 kV to transmit power of 2.5 kW, which was
used to run an artificial waterfall. The transmission efficiency

Figure 1.1 Nikola Tesla (1856-1943) was very low, thus confirming that direct current transmis-

sion over long distances is not economical. However, during

the same year, 1882, a new idea and approach was born for
working with electrical systems using polyphase AC systems.
Many historians of electrical technologies considered the
period from 1882 to 1892 to be the most innovative period
in history that enabled the subsequent development of the
use of electricity. The first information about this approach is
related to the famous inventor Nikola Tesla.

During the period when Tesla was working for Edison
in Paris, just before he moved to the USA in 1884, he made

a presentation in Strasbourg of a model of a two-phase syn-

Figure 1.2 Prof. Galileo Ferraris
(1847-1897) chronous generator and motor connected with 4 conductors.
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However, the invention of polyphase systems was not easy and had a vivid his-
tory that some have called the “first technological war” or the “war of currents”
between direct current and polyphase alternating current. During 1883, the
Third International Exhibition of Electricity was held in Vienna. In parallel
with it, on September 17, the Scientific Commission began its work, whose
goal was to perform electrical measurements and conduct scientific research
during the exhibition. The attendance of the exhibition was very high. The
interest and impact of this event in Vienna on the region was enormous. Many
countries in the region started their first electricity projects immediately after
the International Electricity Exhibition in Vienna.

‘The next significant event in the history of electricity was the Electricity
Exhibition held in 1884 in Turin (Italy). Based on ideas of Galileo Ferraris,
the transmission of power of 20 kW at a voltage of 2000 V on a single-phase
alternating network in a length of 40 km was realized, but without an engine.
'The efficiency of this long-distance transmission was 89%. The results of this
attempt showed that the transmission of electricity through an alternating
network is relatively simple and very efficient. The only open question was the
AC motor which should be at least similar in performance to the DC motors.
Many researchers tackled this challenge: Tesla, Bradley, Haselwander, Fer-
raris, Dolivo-Dobrovolsky, Wenstrom, etc...

After 1884, many world scientists dealt with polyphase systems and motors.
Many of them deserve to be remembered because without them, today’s world
would be different. The first published experiments with rotating magnetic fields
were presented by Marcel Deprez in 1883, but, unfortunately, the famous elec-
trician stopped his research in this field too early. The first attempt to construct
a two-phase induction motor model was made by Galileo Ferraris in 1885, how-
ever, he mistakenly believed that such motors could not exceed 50% efficiency,
and lost interest in their further development. Table 1.1 presents the chronology
of inventions and patents in multiphase systems by different authors.

As many believe, Tesla’s lecture from May 16, 1888 was a mistake that
inventors usually make. Namely, two weeks after receiving the patent, he pre-
sented all the details of his patents without first constructing those machines
and conducting tests. This was followed by a veritable avalanche of patents on
polyphase systems worldwide, Table 1.2.

Tesla was the first to intensively deal with the transmission of electrical
energy using polyphase AC systems and was the first to describe the basics of
such transmission and the first to patent the principles of the polyphase induc-
tion motor. Tesla and Ferraris were very generous people who freely opened up

Introduction — the First 100 Years of CIGRE
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Table 1.1 Chronology of inventions in polyphase AC systems

Date Researcher Inventions, Patents
Feb 1882 Tesla First idea and concept of polyphase system power transmission
Mar 1884 Tesla Model of 2-phase synchronous generator and motor presented in Strasbourg
1885 Ferraris Construction and tests with 2-phase induction motor
6" Mar 1885 Blathy, Deri,  Granted patent, DRP 40414, via parallel connection of generators, transformers and
Zipernowski  consumers; first use of the word transformer. (Presentation at Budapest Exhibition)
8" May 1887 Bradley First patent filed in USA (390439) of 2-phase synchronous machine with/without exciter
12" Oct 1887 Haselwander First public operation of 3-phase model generator with self-excitation (2,8kW, 32 Hz)
12" Oct 1887 Tesla Applies US Patents 381 968 (el. mag. motor) & 382 280 (transmission of power)
12" Oct 1887 Tesla Applies US Patent Office for 3 new patents: polyphase motors with short-circuited rotor
23 Dec 1887 Tesla Applies US Patent Office for 2 new patents: application in distribution
18" Mar 1888 Ferraris Lecture in Turin on his tests with 2-phase induction motor
15t May 1888 Tesla Granted with all 7 patents applied in 1887
16" May 1888  Tesla Invited lecture at Columbus University, NYC: “A new system of AC motors and trans-
formers”, before the AIEE (American Institute of Electrical Engineers)
Table 1.2 Chronology of inventions in polyphase AC systems after Tesla’s patents
Date Researcher Inventions, Patents
21%'Jul 1888 Haselwander Filed patents on polyphase motors
Autumn 1888 Dobrowolski  Beginning of construction of the first inductive motor with rotating magnetic field
5" Oct 1888 Bradly Filed patent 404 465; 2-phase induction motor with caged armature
20" Oct 1888 Bradly Filed patent 409 450; 3-phase synchronous generator and motor
Feb 1889 Dobrowolski  Testing AC 3-phase motor with rotating field
8t Mar 1889 Dobrowolski  Filed patent (DRP 51083) for squirrel-cage induction motors
9" Apr1889 Wenstrom Filed UK patent 5423 on rotating field systems
29" Aug 1889  Dobrowolski  Filed patent DRP56359 on arrangement of the cores and yoke of 3-phase transformers
5" Dec 1889 Dobrowolski  Filed UK patent 19554 on 3-phase connection, star/wye, delta for windings
8™ Jan 1890 C.L. Brown First patent on three-phase transformer is filed in Switzerland
24" Jan 1891 C.L. Brown HV tests in Oerlikon Fabrik for 20 kV & 30 kV transmission with bare conductors

28t Aug 1891

Dobrowolsky,
Brown, Miller

First operation of 3-phase transmission system Lauffen-Frankfurt on distance 176 km,
15 kV; 42 Hz with generator 230 kVA and at exhibition side was motor 100 HP; n = 75%

20
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great ideas to all of mankind, which resulted in the spread of technical innova-
tions and accelerated development of multiphase systems, but also competition.
Nikola Tesla was not only a great scientist, but also a great humanist, a human.

Unfortunately, Professor Galileo Ferraris died prematurely (February 7,
1897) at the age of 50, during his greatest research potential. He left human-
ity with the first theoretical explanation of the operation of rotating magnetic
fields. Many historians define him as the main researcher of rotating alter-
nating fields because he constructed the first two-phase motor and explained
his invention in March 1888 during an academic lecture in Turin. Significant
roles were played by Tesla and Ferraris by freely providing their own ideas and
spreading knowledge about multiphase systems, which in many ways acceler-
ated important discoveries. The German engineer Dolivo-Dobrovolsky was the
first to construct and apply a three-phase system that required only three con-
ductors and is more cost-effective than a two-phase system. In August 1891,
during the International Exhibition of Electricity in Frankfurt, for the first
time in history, the transmission of energy by a three-phase alternating system
over a long distance (175 km) between Lauffen and Frankfurt was demon-
strated. This project was designed by Mikhail Dolivo-Dobrovolsky, Oskar von
Miller and Charles Lancelot Brown. The project used a three-phase synchro-
nous generator located in Lauften (230 kVA, 42 Hz, 95V with star-connected
windings). A 15 kV to 65 kV transformer and a 100 hp three-phase asyn-
chronous motor were used at the exhibition site. The transmission network
and motor, whose transmission efficiency was between 68.5% and 75.2%, were
designed and constructed by Dolivo-Dobrovolsky. Thus, the first transmis-
sion of electricity by a three-phase system confirmed the victory of polyphase
AC over DC transmission. This demonstration of three-phase transmission
in 1891 announced the beginning of the electrification of the world. The next
polyphase project was done in 1895. It was an AC power plant project at Nia-
gara Falls, with the transmission of power over a length of 30 km to Buffalo,
USA. The great popularity of the project was probably due to its large power
plant capacity of 37 MW at the time.

At the beginning of the 20th century, it was clear that the future of elec-
trification lays in three-phase systems. Electricity has played a significant role
in the further development of humankind. In the technological duel between
alternating current and direct current, multiphase alternating current emerged
as the winner because it proved to be more suitable for wider use and more
economically viable. All inventors and creators of three-phase energy systems
are meritorious for the huge and accelerated development of our civilization.

Introduction — the First 100 Years of CIGRE
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Elements such as generators, transformers, conductors, insulators and systemic
questions about the performance of electricity were in the focus of attention.
In addition, the first electrical engineering faculties began to emerge. The first
university to establish a department of electrical engineering was Darmstadt
(Germany) in 1882. That is why, at the turn of the 19th to 20th century, there
was a growing interest in the commercialization of the newest type of energy
— electric energy. For that reason, the need for standardization became crucial.

In 1904 in St. Louis (USA), an important international exhibition was
organized where the first meeting of scientists was held with the aim of form-
ing the International Electrotechnical Commission (IEC). In order to meet
the growing need for standardization of electrical machines and household
appliances worldwide, the IEC was formed in 1906. The first president of
the IEC was Lord Kelvin (William Thomson). IEC started its work in 1910.
However, at the beginning it became obvious that the further development
and operation of growing electrical systems, elements and services, requires a
more significant international discussion on specific technical problems, har-
monization of certain approaches, solutions for frequency issues, exchange of
experiences, research, etc. All these issues led to the organization of new inter-
national conferences. Thus, CIGRE was founded in Paris in 1921 as a perma-
nent international congress to support the development of electrical energy
technologies, the standardization of new equipment for electrical systems and
the exchange of technical information on electrical power systems.

'The first acronym CIGRE originated from the French Conférence Internationale
des Grands Réseaux Electrigues, while after 2000 it was changed to Conseil Inter-
national des Grands Réseaux Electriques, and after 2016 CIGRE only means the
brand of a global organization that deals with the entire electricity sector.

Prof. Dr. Milan Vidmar, the leading Slovenian expert in power systems,
after meeting Nikola Tesla in New York in 1936, described him in the fol-
lowing words: “As an artist, a poet, who suffers when he creates, who is withdraws
from the world, who despises money, does not care for foolish titles and awards, who
lives for his ideas and does not need comfort or luxury; he is exactly that.”

Prof. Dr. Tomo Bosanac, editor, Nikola Tesla Symposium, in 1976, wrote:

Many things were used, and were not even mentioned as Iesla’s work. Radiote-
legraphy began to develop in the world after 1910, and radiotelephony only from
1923. Elements invented by Tesla and patented by others as their invention were

22 30 Years of Work of the Bosnia and Herzegovina Committee of the International Council on Large Electrical Systems Cigre



used. These were high—frequency generators, spark gaps, switches, coupled circuits,
modulation, cables and transformers. Apart from that, there are Tesla’s solu-
tions that are still waiting to be tested with the help of modern technology. Tesla
laid the foundations of modern electrical engineering with his inventions. With
his works, he helped physics take a big step towards further understanding the
nature of matter. He is one of the rare giants, whose works have not yet been made
public, and this is perhaps the reason why his role in some fields of science is still
not entirely clear. Tesla wrote in the magazine “Ihe Sun” on December 20, 1914,
while the world war was underway, where he gave the best presentation of his
work, 5o let this presentation be concluded with a quote:

(...) As long as there are different nationalities, there will be patriotism. That
feeling must be eradicated from our hearts before lasting peace can be established.
Its place must be filled with love for nature and the scientific ideal. Science and
discovery are the great forces that will bring about its end. I have just disclosed
an invention that will show electricians how to produce large electrical voltages
and effects. With their help, miraculous results can be achieved. The human voice
and the like will be sent around the globe without wires, energy directed through
space, the wastes of the oceans made safe fo navigate, transportation facilitated,
rain caused at will, and perhaps an inexhaustible supply of atomic energy released.

Nikola Tesla was born in Lika, in the town of Smiljan in 1856. He studied
in Prague and Graz. He started his career in a telephone company in Buda-
pest. After that, he worked at the Continental Edison Company in Paris,
where he was employed on designing dynamos. Tesla discovered a rotating
magnetic field in 1882 and then invented and built a prototype of an induc-
tion alternating current machine, but he failed to find anyone interested in
his machine in Europe. That is why he went to work for Thomas Edison
in his laboratory in New York in 1884. Tesla developed over 40 patents for
alternating generators, motors and transformers that George Westinghouse
bought in 1885. He invented the Tesla transformer used in radio and tel-
evision sets. Among the many inventions, fluorescent lighting, lasers, wire-
less communication, wireless energy transmission, remote control, robot-
ics, the Tesla turbine and vertical take-off of airplanes should be singled
out. Tesla is the father of modern multiphase power systems. He patented
over 700 inventions. He experimented with X-rays. Tesla patented the basic
radio system in 1896 and described all the basic parts of the radio with
which Marconi made the first radio transmission across the Atlantic Ocean
in 1901, for which he received the Nobel Prize in 1909. The US Supreme

Court later recognized Tesla’s greater contribution to the invention of the
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radio. He died in New York on January 7, 1943. In his honour, the unit for
magnetic induction is named after him, the tesla (T).

Significant years in the development of power systems before the estab-

lishment of CIGRE are given in Table 1.3

Table 1.3 Significant years in the development of power systems before the establishment of CIGRE

1800, Alessandro Volta credited as the inventor of the electric battery, the first source of continuous electric
(galvanic) current. Today we can say that it is an invention that has completely changed humanity.

1831, Michael Faraday discovered the principles of electromagnetic induction, enabling various applications of
electricity, such as transformers, electric motors and generators.

1865, James Clerk Maxwell published “A Dynamical Theory of the Electromagnetic Field” which summarized the
knowledge of electromagnetism with 20 fundamental equations. Around 1882 Oliver Heaviside, using vector calculus,
reduced this to 4 equations with 4 variables. Those equations fully describe the theory of electrical engineering.

1866, Werner Siemens develops a dynamo-electric machine based on a double T-armature. Later, Zenobe Gramme
(1871) and Friedrich von Hefner-Alteneck (1873) improved the dynamo so that it generated an ideal DC voltage. In
1879, the light bulb (Edison, Swan) was invented, which opened new possibilities for the use of electricity.

1881, The First International Congress and Exhibition of Electrical Engineering in Paris led to significant improvements
in thinking about electricity, principles of electrical circuits, agreement on the first units of measurement, etc.

1882, beginning of commercial use of electricity (Edison’s Pearl Street Power Plant in New York)

1882-1892, a historic decade of innovation, Nikola Tesla, Galileo Ferraris, Charles Bradley, Fredrich August
Haselwander, Michael Dolivo-Dobrovolsky, Charles L. Brown created a polyphase AC system that opened the door
wide to global electrification.

1891, the first demonstration of long-distance transmission of electricity via a three-phase system between Lauffen
and Frankfurt, Germany

1900-1920, plenty of innovations in insulation, suspension insulators (1907), ACSR (Al/Fe) conductors (1907),
electric generators (bar windings invented by Ludwig Roebel, 1912), beginning of standardization (terminology,
rotating machines, graphical symbols, overhead conductors, etc.), the need for international cooperation in the
development of technology opened the door to a permanent international conference for the exchange of knowledge
and experience in the field of energy.

In 1921, CIGRE was founded in Paris, France
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HisTORY OF CIGRE

Figure 1.3 Delegates of the First CIGRE Conference, Paris, 1921

CE - The International Electrotechnical Commission was responsible for

the standardization of equipment, the nomenclature of electrical quanti-
ties and units, as well as the definitions of terms. Her work required research
support from international experts. Conferences were a possible solution. The
Union of Syndicates of Electricity (Union des Syndicats de 'Electricité USE)
from Paris offered its staff and premises so that the idea of establishing an
International Conference was close to being realized. USE represented French
electrical experts. Thus, in 1921, the CIGRE International Organization was
founded (the acronym CIGRE was derived from the French Conférence Inter-
nationale des Grands Réseaux Elecz‘riguex) as a result of the need for interna-
tional cooperation of experts who would solve common problems in creating
an increasingly interconnected electrical system.

In the period after the First World War, Europe was quite devastated
and in need for rapid reconstruction. In addition, in 1920, a great drought hit
Europe. Large investments in new infrastructure are linked to the start of elec-
trification. There were ideas about connecting small isolated electrical systems of
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that time and mutual support of hydro and thermo systems, especially between
Switzerland, France and Italy. Discussions began about interconnected electrical
networks, which required new equipment standards. At the same time the inter-
national equipment market was opening and this was an opportunity to con-
vene an International Conference. On March 21, 1921, in Paris, the Secretary
General of the French Association of Electrotechnical Professions, Jean Tribot
Laspiere, concluded an agreement with IEC President Dr. Cyprien O’Dillon
Mailloux and IEC Secretary General Charles Delacour Le Maistre, with the
aim of convening an international conference for large electrical systems.

According to the recommendation of the IEC, the conference was sup-
posed to deal with high voltage transmission issues and to have a scientific
and technical character. At that time, the highest voltage in the world was
120 kV, while the 220 kV voltage was only used experimentally. After a six-
month period of preparation, the first conference was convened and held in
Paris from November 21 to 26, 1921. 'The first conference was attended by
231 delegates from 12 countries. The losing countries of the First World War
were not invited and were not allowed to participate in the conference. The
Frenchman René Legouez was elected as the first president of CIGRE, who
remained in that position until 1928. At the first conference, 64 reports were
submitted and discussed in 3 sections. No permanent organizational form was
adopted at the First Conference. The establishment of CIGRE must be con-
sidered in the context of the search for new economic and technological direc-
tions on a wider international basis. The difference between CIGRE and IEC
was still in the fact that CIGRE presents individual opinions on a specific
technical issue, while IEC implements nationally agreed positions. This gives
CIGRE participants the necessary freedom of opinion in professional debates,
and adds value to the results of discussions on certain issues.

'The second session of CIGRE was held in 1923 in Paris. Three important
decisions were made:

— that conferences are convened every 2 years,

— that a National Committee will be established in each country and

— that the Study Committee Rational Use of Energy will be established.

From this CIGRE Study Committee for the rational use of energy, the
World Energy Conference was born, which was founded in 1924 in London
by Daniel Nicol Dunlop, and today is known as the World Energy Council
(WEC). The second session was attended by 375 delegates from 19 countries.

The third session of CIGRE, attended by 530 delegates from 27 coun-
tries, was held in Paris in 1925, and then an important decision was made to
establish the second Study Committee Szatistics, Production, Transmission. This
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Study Committee functioned for a very short time and in 1925, the associa-
tion UNIPEDE was born from it, with headquarters in Paris.

UNIPEDE is the International Union of Electricity Producers and Distributors.
The acronym UNIPEDE is derived from the French “Union Internationale des
Producteurs Et Distributors d’Energie electrigue.” During 1999, the UNIPEDE
organization was merged with EUROELECTRIC (European Grouping of the
Electricity Supply Industry).

'The next, fourth session of CIGRE was held in 1927 and was particularly
important in the history of CIGRE because decisions were made on the estab-
lishment of several study committees (SC) that will represent the focus of the
activities:

SC1 — Insulating oils and materials,

SC2 — HV cables,

SC3 — Interrupters (later named Circuit breakers)

SCx — Reactive power compensation and

SCxx — Parallel operation.

'The last two study committees were without numbers. In 1928, Marcel
Urtlich from France was elected the second president of CIGRE. The next,
fifth session of CIGRE was held in 1929.

'The sixth session was held in 1931 and is very important in CIGRE his-
tory because the first CIGRE Statute was adopted, and CIGRE was regis-
tered as a non-governmental organization in accordance with French law. The
first Statute defined CIGRE as a permanent international organization called
the Conférence Internationale des Grands Réseaux Electriques, with head-
quarters in Paris. In the Statute, the field of activity was defined as a two-year
conference activity under the auspices of the IEC. International cooperation
between the conferences is shown in the following areas:

— construction and operation of power plants and substations,

— design, construction, insulation and operation of transmission lines,

— operation, protection and integration of power systems.

In addition, the basis for the formation of CIGRE national committees
was defined. It can be said that the main framework of CIGRE as an inde-
pendent organization was established in 1931.

In 1931, the Study Committee SK6 for overhead lines was founded. In

1933, the Frenchman Ernest Mercier, a very talented engineer and builder of
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Figure 1.4 Sixth session of CIGRE, Paris, 1931

numerous power facilities, innovator and main protagonist in the framework
of the World Energy Conference (WEC) and the World Trade Organiza-
tion (WTO), became the president of CIGRE. He gave new momentum to
the Organization in this crucial period. His presidential term was the longest
so far and lasted 15 years. The tenth session was held in 1939, just 3 months
before the start of World War II. By 1939, the CIGRE organization had con-
solidated its position as the leading technical organization for the field of elec-
tricity supply - ESI (Electrical Supply Industry).

The first three national committees (Great Britain, the Netherlands
and Italy) were founded in 1923. After the establishment of the independ-
ent organization, 9 national committees were formed: Belgium, France, Den-
mark, Japan, USA, Norway, Spain, Sweden, and Switzerland. In 1932, the
National Committee of Germany was founded, which attended the session for
the first time in 1933. He was admitted to CIGRE membership in 1935, but
was expelled in 1939, only to be accepted again in 1952. Today, the National
Committee of Germany is one of the most active committees.

'The participation of delegates and the number of reports at the first ten
sessions of CIGRE is given in Table 1.4.
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Table 1.4 The participation of delegates and the number of reports
at the first ten sessions

Session No. of countries  No. of delegates No. of reports
1. 1921. 12 231 64
2. 1923. 19 375 49
3 1925. 27 530 99
4 1927. 28 545 77
5 1929. 29 703 75
6. 1931. 36 731 100
7 1933. 31 751 131
8 1935. 46 834 176
9 1937. 41 870 119
10. 1939. 41 814 116

After World War II, CIGRE organized the eleventh session in Paris in
June 1946, which was attended by 877 delegates from 30 countries. Europe was
in ruins, so all the levers of the profession had to be quickly activated in order
to establish a new era of electrification. The twelfth session in Paris in 1948 was
attended by 1144 delegates from 40 countries. For the first time, over 1,000
CIGRE delegates attended the session. Then, for the first time in history, a
400 kV cable was presented, which was put into operation in Sweden in 1952.
Generally, the development of overhead line voltage grew similarly to intercon-
necting networks. The nominal voltage of 400 kV was designed in the 1930s
as the basic voltage of the pan-European network, but

was realized only in the 1950s. At that time, a number
of new study committees were formed: for pillars and
foundations; for alternating transmission with very high
voltages; for DC transmission with very high voltages;
for telephone and radio disturbances; for stability and
frequency regulation. From the names of the new study
committees, it is evident that the electric power system
began to expand, and new problems began to arise that
required solutions. Due to the great interest of experts
who wanted to participate in international study com-
mittees, the number was limited to 12 members. Today

this number is limited to 30 members. It is interesting Figure 1.5 Eleventh session of CIGRE, Paris, 1946
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that the membership fee at that time depended on the production of electric-
ity in the member state. The payment method was later changed. Thus, in the
period of 10 years after the Second World War, the number of participating
countries reached 50, and the number of delegates exceeded 1,500 (Table 1.5).

Table 1.5 Participation of delegates from 1946 to 1954

Session Year No. of countries No. of delegates
11. 1946. 30 877
12. 1948. 40 1144
13. 1950. 42 1252
Figure 1.6 Jean Tribot-Laspiére, founder 14- 1952. 45 1351
of CIGRE, Secretary General (1921- 15. 1954. 50 1525

1963)

Electra journal was first published in 1931. This version of the journal
was used for study committee minutes and other administrative information.
During the second organizational reform, in 1967, the journal Electra was
completely changed with a new design and since then the new Electra started
with issue number 1.

'The general secretary or, at that time, the general delegate from its foun-
dation until 1963 was Jean Tribot Laspiere. He was posthumously declared
the founder of CIGRE. Jean Tribot Laspiere was the organizer of all CIGRE
events from 1921 to 1963.

After him, the role of general secretary was taken over by Francois Cahen,
who at that critical moment implemented extremely successful reforms of the

organization. At the same time, this was the period of the fastest growth of
power systems in Europe. Thus, in 1966, a new structure of study committees
began to work, which lasted until 2002 (Table 1.6).

At the 34th session in 1992, discussions were started for the first time on
methods of continuous monitoring and diagnostics for evaluating the condition
of equipment in order to plan the replacement of the devices, the extension of
the life span or the improvement of the reliability of the devices. At the 34th
session, the delegation of BH K CIGRE participated for the first time, and was
welcomed by the then General Secretary Mr. Yves Porcheron, who facilitated
the presentation of the electricity situation in Bosnia and Herzegovina at the
session of the General Assembly of CIGRE, which resulted in the admission of

Figure 1.8 Yves Porcheron, Secretary BH K CIGRE into full membership of CIGRE Paris already at the next ses-
General (1991-1995)

sion of the Administrative Council, which was held in Paris in 1993.
'The notice of recognition is given in Figure 1.10.
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Table 1.6 Study committees structure in the period 1966-2002

Study committee number Study committee name

11 Rotating machines

12 Transformers

13 Switching equipment

14 HVDC links and AC power electronic equipment
15 Materials for electrotechnology

21 High voltage insulated cables

23 Substations

31 System planning

32 System stability

33 Power systems insulation coordination

34 Power systems protection and local control

35 Power systems communications and telecontrol
36 Power systems electromagnetic compatibility

* Study committee SC 12 — Transformers, was established in 1948 and lasted continuously
until 2002.

** Study committees SC 31 and SC 32 were changed in 1982 into three new committees: SC 37
— Power systems planning and development; SC 38 — Power systems analysis and techniques ;
SC 39 —Power system operation and control.

The increase in interest in CIGRE activities is probably the result of the
new reform implemented in the period from 1998 to 2002. Thus, countries

Figure 1.7 Twenty-first session of CIGRE, Paris, 1966
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Figure 1.9 Michel Chamia, President of
CIGRE (1996-2000)

BQA o agre

32

such as Brazil, China and India became among the largest in terms of the
number of equivalent members. Michel Chamia, president of CIGRE in the
period from 1996 to 2000, initiated the creation of the Masterplan for the
development of the organization, revised the Statute and prepared CIGRE for
the 21st century. The latest structure of groups and study committees, estab-
lished since 2002, with an update from 2018, is given in Table 1.7.

Table 1.7 The current structure of study committees established in 2002,
with the 2018 upgrade

Study committee number Study committee name

Group: Equipment

A1 Rotating electrical machines
A2 Power transformers and reactors
A3 Transmission and distribution equipment

Group: Technologies

B1 Insulated cables

B2 Overhead lines

B3 Substations and electrical installations
Bs DC systems and power electronics

Bsg Protection and automation

@
3
°
=
i=
wn
<
@*
-
o
3
@

C1 Power system development and economics

C2 Power system operation and control

G Power system environmental performance

Cy4 Power system technical performance

Cs Electricity markets and regulation

ceé Active distribution systems and distributed energy
resources

Group: New materials and IT

D1 Materials and emerging test techniques

D2 Information systems and telecommunication
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Figure 1.10 Notice of admission of the National Committee of Bosnia and Herzegovina to CIGRE
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MANAGEMENT OF CIGRE

D uring the last 100 years, CIGRE’s work has contributed to many key
technical foundations of the modern power system. CIGRE’s renowned
publications, developed through the joint exchange of experiences from the
real world, are in many cases an authoritative source of reference informa-
tion. When experts in the power sector are looking for unbiased, fact-based
answers, they turn to CIGRE, as the world’s premier source for power system
analysis. CIGRE promotes the development of skills and knowledge through:
alignment with the most relevant and current topics in the field of power engi-
neering; publication of technical reports prepared by working groups (bro-
chures and articles in Electra) and preparation and organization of technical
events such as sessions in Paris, conferences, symposia, colloquia, tutorials and
workshops. CIGRE represents a global forum for the development and open
exchange of knowledge and information that is technically relevant and prac-
tically applicable for future power systems.

In the history of CIGRE, certain turning points can be recognized - turn-
ing points when the organization implemented key organizational changes or
improvements. We distinguish 6 periods:

— 1921, establishment and organization of the First Conference when the

acronym CIGRE was given;

— 1931-1932, CIGRE was established as an independent international
organization;

— 1946-1950, after the Second World War, the period of intensive elec-
trification and connection of the power system began;

— 1963-1970, the period after the death of CIGRE founder Jean
Tribot-Laspiere;

- 1998-2002, reorganization of CIGRE and new structure of study
committees for the 21st century;

— 2015-2018, CIGRE’s opening to the entire power sector as a reaction
to global changes in the energy sector that are moving in the direction
of decarbonization and clean energy for all.

In the hundred-year history of CIGRE, its administrative bodies were

certainly very important, but especially presidents and general secretaries.
Tables 1.8 and 1.9 present the presidents and general secretaries of CIGRE

chronologically, and below are photos of some of them.
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Many presidents of CIGRE will be remembered as persons with excellent profes-
sional and organizational skills who have shown personal responsibility for the
global development of the electric power sector. However, general secretaries, as

heads of proﬁs:iond/ sz‘qﬂ' have always been key persons who thought about every-

thing in the organization, and we should thank them for the quality, continuous
work and exceptional progress of CIGRE in the previous 100 years.

Presidents of CIGRE from 1921

Table 1.8 Presidents of CIGRE from 1921

Period Name and Surname Country
1921-1928. Rene Legouez France
1928-1933. Marcel Urlich France
1933-1948. Ernest Mercier France
1948-1957. M. Schmidt Switzerland
1957-1966. G. Silva Italy
1966-1972. A. R. Cooper Great Britain
1972-1978. G. Jancke Sweden
1978-1984. R. Guck Germany
1984-1990. W. S. White Jr. USA
1990-1996. Jerzy Z. L. Lepecki Brazil
1996—2000. Michael Chamia Sweden
2000-2004. David G. Croft Australia
2004-2008. Yves Filion Canada
2008-2012. Andre Merlin France
2012-2016. Klaus Fréhlich Switzerland
2016—2020. Rob Stephen South Africa
2020-— Michel Augonnet France

Introduction — the First 100 Years of CIGRE

35



Table 1.9 Vice-Presidents and Council Delegates (as they were called from 1921
to 1970), renamed to general secretaries since 1970

General secretaries of Paris CIGRE from 1921

Period Name and Surname Country
1921-1963 Jean Tribot-Laspiére France
1963-1970 Francois Cahen France
1970-1976 M. Rene Pelissier France
1976-1991 Gerard Leroy France
1991-1995 Yves Porcheron France
1995-1998 Yves Thomas France
1998-2000 Marc Herouard France
2001-2010 Jean Kowal France
2010—2014 Francois Meslier France
2014— Philippe Adam France
Figure 1.11 Marcel Urlich, president of CIGRE Figure 1.12 Ernest Mercier, president of CIGRE
(1927-1933) (1933-1948)
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Figure 1.13 M. Schmidt, president of CIGRE Figure 1.14 G. Silva, president of CIGRE
(1948-1957) (1957-1966)

Figure 1.15 Presidents of CIGRE from 1966 to 1990: A. R. Cooper (1966-1972), W. S. White (1984- 1990),
R. Guck (1978-1984), G. Jancke (1972-1978)
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Figure 1.16 Jerzy Lepecki, president of CIGRE Figure 1.17 Jean Tribot-Laspiére, founder and
(1990-1996) general secretary of CIGRE (1921-1963

Figure 1.18 Presidents of CIGRE from 2000 to 2012: D. Croft (2000-2004), Y. Filion (2004-2008), A. Merlin
(2008-2012)
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Figure 1.19 CIGRE Presidents from 2012 to 2020: Klaus Frohlich (2012-2016) and Rob Stephen (2016-2020)

Figure 1.20 Current CIGRE President Michel Augonnet (2020-) and General Secretary Philippe Adam (2014-)
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ORGANIZATIONAL STRUCTURE
oF CIGRE

Figure 1.21 Opening ceremony, 47th session of CIGRE, Paris, 2018

or more than 100 years, CIGRE has been the leading global community

for large electrical systems. Many other energy communities were formed
from CIGRE, such as: WEC, EURELECTRIC and CIRED. CIGRE gath-
ers power engineers and other experts working in the power sector, where the
latest technological achievements, experiences and knowledge are exchanged,
with the active participation of the most famous manufacturers of electrical
equipment. The challenges facing CIGRE are related to: renewable energy
sources, increasing environmental requirements, restrictions on the construc-
tion of new transmission facilities, network architecture, maintenance of
existing power systems, large power transmission over long distances, cyber
security, intermittent production from renewable energy sources and energy
transition. The knowledge exchange offered by CIGRE includes a wide range
of local and international events culminating every two years in the Paris
Session in France — the single leading congress and number one event in the
global electricity sector. The result of all this is the knowledge needed by
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professionals, as well as power system solutions in the global framework. This
is achieved through a number of bodies within the organization.

'The main governing bodies of CIGRE are: General Assembly, Adminis-
trative Council, Steering Committee, Technical Council, Study Committees
and National Committees. Central office — Secretariat, with administrative
staff, is led by the general secretary. The governing bodies of CIGRE Paris are
linked in a hierarchical structure, which enables CIGRE to operate efficiently
and with high quality (Figure 1.22).

— The General Assembly consists of all individual representatives and
representatives of collective members. The General Assembly: con-
siders and approves financial reports, approves the composition of the
members of the Administrative Council, approves changes to the Stat-
ute and makes other acts and decisions.

— 'The Administrative Council consists of representatives of all recognized
national committees approved by the General Assembly and the CIGRE
President. The non-voting members of the Administrative Council are: the
president of the Technical committee, the head of the Treasury, former
presidents of CIGRE, the president of IEC and the general secretary.

— The Steering committee consists of representatives of the countries
with the largest number of members, the chairman of the Technical
committee and the head of the Treasury. General secretary and repre-
sentatives of the Women in Energy Forum and Next Generation Net-
work are non-voting members.

— 'The Technical committee represents the highest technical manage-
ment body of the Organization. The Technical committee consists of
the presidents of the study committees and two representatives of the
Steering committee.

— Central Office - The Secretariat consists of general administrative staft
who take care of daily processes (manages finances in accordance with
the approved budget; prepares plans and budgets; liaises with national
committees; organizes sessions and conferences; collects and distrib-
utes reports for proceedings; assists in activities of study committees;
preparing meetings of the Technical Council, the Steering committee,
the Administrative Council and the General Assembly).

CIGRE regional councils are a novelty in the organization of CIGRE
and are designed for the purpose of improving the exchange of knowledge
and technical cooperation of experts from the same region who face similar
challenges in power systems. The organization of CIGRE regional councils
has no influence on CIGRE’s management structure nor does it introduce any
hierarchical relationship to national or study committees.
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GENERAL ASSEMBLY All CIGRE
members

NATIONAL COMMITTEE’S REPRESENTATIVES

STEERING COMMITTEE REGIONAL
COUNCILS
61 NATIONAL
COMMITTEE President of CIGRE 1. AORC
2. RIAC
3. SEERC
TC Chair Treasurer 4.NRCC

Figure 1.22 Current organizational structure of CIGRE

Figure 1.23 Participants of the Administrative Council meeting, 47th session, Paris, 2018.
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'The following CIGRE regional councils have been formed so far (Figure
1.24):

AORC (Asia-Oceania Regional Council of CIGRE) — Regional Council
CIGRE for Asia and Oceania was formed in 2000 and consists of 12 national
CIGRE committees and three observer members;

NRCC (Nordic Regional Council of CIGRE) — Regional Nordic the
council was formed in 2001;

RIAC (Regional Ibero-American of CIGRE) — Regional Ibero-Ameri-
can Council was formed in 2006;

SEERC (South-East European Region of CIGRE) — Regional Council
of Southeast Europe was formed in 2013.

Figure 1.24 Regional councils of CIGRE

Figure 1.25 Participants of the SEERC Steering committee and Technical advisory committee
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ELECTRIFICATION OF
BOSNIA AND HERZEGOVINA






he electrification of Bosnia and Herzegovina began in the late 80s of the

19%. Along with electric lighting, on May 1, 1895, the first electric tram
began to circulate in Sarajevo, which replaced the previous horse-drawn tram,
which had been in operation for 10 years. The electrification of Bosnia and
Herzegovina had several distinct periods: the period of initial or local elec-
trification; the period of electrification between the two world wars or the
period of regional electrification; period of general electrification and capital
construction; the period of war devastation and post-war reconstruction and
construction, and the period of energy transition, which is one of the biggest
challenges of today.

BEGINNING OF ELECTRIFICATION
(1888-1918)

he first power plant in Bosnia and Herzegovina was built at Zenica coal

mine in 1888, and the first public power station in Sarajevo in 1895. Then
followed the construction of HPP Delibasino selo near Banja Luka in 1899
(with expansion in 1910), HPP Carbide factory near Jajce 1899, HPP Travnik
in 1904, TPP Kreka coal mine in 1906, TPP Brcko in 1908, HPP Una in
Biha¢ 1911, TPP Mostar in 1912, HPP Bile¢a in 1912, TPP Prijedor in 1917,
HPP Hrid near Sarajevo in 1917 and others. All of them were not intercon-
nected electrical power stations, of small installed capacity, short supply range
and of local importance.

Along with the construction of electrical power stations, in the surround-
ing areas, networks for the distribution of electricity to consumers were built.
In this period of local electrification, there was no network for the transmis-
sion of electricity over longer distances. In this period, the voltage level of
distribution networks ranged from 3 to 5 kV, and in the local distribution net-
works from 100 to 220 V.

'The voltage level of electrical networks was mainly adapted to the genera-
tor voltage of electrical power stations. The lines were built on wooden poles,
with copper conductors and modest protective and metering equipment, with
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the rare installation of transformer
stations. The carriers of the construc-
tion of electrical power stations and
networks were city municipalities,
commercial companies, foreign and
domestic concessionaires.

In all areas where power stations
were built, electric lighting developed
and spread rapidly. Due to economic
underdevelopment and low level of
technical equipment, the consump-
tion of electricity in electric drives
and technological processes devel-
oped much more slowly. The largest

. o consumers of electricity at the time
Figure 2.1 Horse-drawn tram from 1885, manufactured in Vienna . ] ; .
of local electrification in Bosnia and
Herzegovina were: public lighting in

cities, coal mines, carbide producers,

sawmills, mills, breweries and tobac-
conists, larger craft and trade shops
and public institutes. Considering
that the use - consumption of elec-
tricity was dominantly for lighting,
power stations worked more inten-
sively at night. They mostly had a low
level of capacity utilization and high
production costs. The staff of public
power stations, in addition to pro-
duction work and maintaining the
operational readiness of power plants
and electrical networks, sold electric-
ity, light bulbs, electrical devices and
appliances, and electrical materials.
'The development of local electrifica-
tion in Bosnia and Herzegovina was
slowed down by the Balkan wars, and
then by the First World War, during

which major damage was done to

Figure 2.2 Sarajevo’s first electric trams
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Figure 2.3 Electric power station in Sarajevo, 1895

Figure 2.4 HPP Jajce Carbide Factory (1899-1957)
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Figure 2.5 HPP Delibasino selo near Banja Luka, 1899

Figure 2.6 HPP Hrid, Sarajevo, 1917
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electrical power stations and electrical networks. At the end of the First World
War, there were 5 hydroelectric and 44 small thermal power plants in opera-
tion in Bosnia and Herzegovina, with a total installed capacity of 22 MW.
Only 1.1% of the settlement was electrified.

REGIONAL ELECTRIFICATION
(1919-1945)

he dynamic flow of electrification in European countries and the growing

need for electricity at the end of the First World War, gave new impulses to
the electrification of Bosnia and Herzegovina. Initiatives were being launched
to enact a law on electrification, adopt unique technical regulations on the con-
struction, maintenance and protection of electrical installations, connection and
better use of electrical power stations. Requests are being made for the granting
of concessions for the use of water heads on the rivers Neretva near Jablanica
(31,000 hp), Rama near Prozor (30,000 hp), Vrbas near Jajce and Banja Luka,
Zeljeznica near Sarajevo, and for the construction of thermal power plants at
coal mines. These professional initiatives were being realized slowly due to the
general lack of money, the inertness of the state administration, the disunity of
the interests of the owners of electrical power plants and the lack of professional
staff - especially the electrical engineering profession. Thus, after the reconstruc-
tion of the more important electrical power stations and networks destroyed in
the war, the process of spontaneous electrification of settlements and companies
continued. Review of the progress of construction of electrical power stations in
Bosnia and Herzegovina from 1920 to 1945 is given in Table 2.1.

Table 2.1 Construction of power stations in Bosnia and Herzegovina
from 1920 to 1945

Year Total Hydroelectric Thermal
Number Power (MW) Number Power (MW) Number Power (MW)
1920. 49 32,1 5 10,2 44 21,9
1930. 71 44,3 7 10,3 64 34,0
1939. 90 69,3 16 10,7 74 58,6
1945. 48 48,7 13 751 35 41,6
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Significant capacity expansions were carried out in TPP Sarajevo, HPP
Elektrobosna Jajce and TPP Kreka. Thermal power plant in Zenica with an
installed capacity of 21.3 MW and HPP Elektrobosna Jajce with 8.1 MW
were among the largest power plants in southern Europe. Along with the con-
struction of new, larger power plants, numerous small, technically outdated and
unprofitable power plants stopped operating. During the Second World War,
due to the destruction, 42 power plants stopped working. Thus, at the end of
1945, there were 48 electric power plants in operation in Bosnia and Herzego-
vina (13 HPP and 35 TPP), with a total installed capacity of 48.7 MW.

Public power plants were located near large cities, and business power plants
were located in coal mines, wood, chemical and mill industries. Coal, river
hydro potential, diesel fuel, wood and wood waste were used in the production
of electricity. The construction of new and expansion of existing power plants
was based on the installation of technically diverse and expensive imported
equipment. This caused differences in the production of electricity: direct and
alternating current and very different voltages and frequencies. All this made it
difficult to interconnect and synchronize the use of electrical power plants.

'The growth in the electricity needs and the expansion and connection of
electrification zones around the built electrical power stations required more
intensive construction and better quality of the transmission and distribution
networks at the time. Thus, at the beginning of the 20s, the construction of
the 10 kV voltage network began. The first transmission lines of this network
were being built on the stretches Sarajevo - Ilidza and Kreka - Tuzla. In 1927,
the construction of the first 30 kV transmission line Mostar - Metkovi¢ began,
and in 1929 the construction of the first 35 kV transmission line Kreka - Tuzla
- Salt works Simin Han.

Technical and financial difficulties affected the continuation of the con-
struction of various electrical networks both in terms of technical structure
and voltage levels. Transmission networks were built at voltage levels of 35
kV, 30 kV, 10 kV, 6 kV, 5 kV, 3 kV, and the electricity distribution network at
voltages from 100 V to 400 V, with a tendency to adopt 400 V (0,4 kV) volt-
age as the standard voltage of this network. An increase in the unit power of
generators in power plants, a higher voltage level of transmission and distribu-
tion lines, and changes in the structure of electricity consumption have influ-
enced the more intensive construction of distribution facilities in power plants
and transformer stations in centres of electricity consumption. In Bosnia and
Herzegovina, in the period from 1930 to 1940, there was a more intensive
construction of 35 kV and 30 kV transmission lines and transformer stations.

The transmission lines of these voltage levels were built on steel and
wooden poles with the installation of copper conductors with a section of 35,
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50, 75 and 95 mm?2. Total length of 30 kV and 35 kV
transmission lines built in Bosnia and Herzegovina
before the Second World War, was around 305 km.
Only 110 km of these transmission lines worked under
voltage of 30 and 35 kV, and 195 km were used under
10 kV voltage.

By the construction of transmission lines and
transformer stations of 35 kV, 30 kV and 10 kV volt-
ages in Bosnia and Herzegovina at the end of the
1930s, significant zones of regional electrification
were formed. Regional electrification zones around
Sarajevo and Zenica in central Bosnia, around Banja
Luka, Prijedor and Biha¢ in the Bosnian Krajina,
around Tuzla, Doboj, Br¢ko and Bijeljina in the area
of north-eastern Bosnia and around Mostar and
Trebinje in Herzegovina. The spatial distribution of
regional electrification zones in Bosnia and Herze-
govina before the Second World War is clearly illus-
trated by the graphic representation in Figure 2.8.

Figure 2.7 Transmission line 35 kV Banja Luka 1 — Petri¢evac

Figure 2.8 Transmission network 30 and 35 kV built by 1940
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Figure 2.9 Switching of gas lamps for electric lights, Konjic, 1936
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In addition to all that, the process of electrification in Bosnia and Herze-
govina between the two world wars was slow and spontaneous. In 1940, only
6.2% of settlements were electrified. The process of electrification remained in
parts of the cities and industrial zones with individual “penetrations” into sub-
urban settlements and did not include the villages. The expansion of regional
electrification in Bosnia and Herzegovina between the two world wars was
slowed down by the unsettled economic and political conditions, the absence
of a unified energy policy and legal regulations, the diverse technical equip-
ment of power stations and networks, and the disjointed interests of the owners
of power stations and networks. Currency instability and high state taxes and
excises had a disincentive effect on the investment of foreign and domestic
capital in the construction of electrical power stations and electrical networks.

During the Second World War, the power plants and electrical grids in
Bosnia and Herzegovina were badly damaged and destroyed. Of the 90 power
plants built by 1939, after the end of the war, electricity could only be partially
produced in 48 power plants. The electrical grid was torn out and damaged in
all electrified areas. Thus, at the end of 1945, there were 48 electrical power
plants in Bosnia and Herzegovina with a total installed power of 48.7 MW,
305 km of 30 and 35 kV transmission networks and about 700km of distribu-
tion networks. In 1945, total electricity production was 62 GWh and electricity
consumption was 55 GWh. The specific consumption of electricity per capita
was only 23 kWh. In total, around 16.2% of the settlements were electrified.

GENERAL ELECTRIFICATION
AND CAPITAL CONSTRUCTION

(1946-1991)

I n the period from 1946 to 1990, the production and consumption of elec-
tricity in Bosnia and Herzegovina developed intensively. The increase in
industrial consumption is particularly evident, and despite this, Bosnia and
Herzegovina had a surplus in electricity production for most of this period.
Along with the growth of production, the transmission network on the terri-

tory of Bosnia and Herzegovina at the voltage levels of 110, 220 and 400 kV
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was developed with interconnections to the neighbouring systems of Serbia,
Croatia and Montenegro, and together with the system of SFRY, intercon-
nection with the member countries of the European electric power system was
realized.

The strategic decisions at the beginning of this period of electrification are:

* Electrification is carried out in a planned and integral manner through-
out the country;

* Development in the production of electricity is based on domestic
energy sources, primarily through the construction of hydroelectric
power plants and the use of state-of-the-art technology;

* Thermal power plants are built on coal that cannot withstand long
transport;

* For consumers who use large quantities of heat and electricity, power
plants for combined heat and power generation are built and used;

* 'The development of the transmission network is based on the construc-
tion and use of transmission lines and substations on 110 kV and higher
voltages, and only exceptionally on 35 kV voltage;

* Facilities and installations of the distribution network are used and
built on voltages of 35, 10 and 0.4 kV;

* In the processes of production, transmission and distribution of elec-
tricity, dispatch management is introduced for better load distribution
and capacity utilization of power plants and electrical networks;

* 'The most modern technical achievements are applied in the construc-
tion of the power base.

Such an orientation called for rapid work on the formation of schools and
faculties for the education of the necessary electrical industry staff, the crea-
tion of institutions for studies, projects and other preparatory work, the orien-
tation of the domestic industry to conquer the production of electrical power
equipment and materials, and the rapid formation of the necessary construc-
tion operative and operative for installation work in the construction of power
plants and electrical networks. At the time of the accession to general elec-
trification, Bosnia and Herzegovina belonged to the territories of the Federal
Republic of Yugoslavia with the lowest level of development of electric power
capacities and electrification of settlements and households, and with the dis-
tinct consequences of the war’s destruction of the modest power base. On the
other hand, very significant hydropower potentials and deposits of lignite and
black coal are concentrated in its area. These all were the circumstances that
led to the intensive electrification of Bosnia and Herzegovina after the Second
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World War. The most intensive construction of power plants in Bosnia and
Herzegovina took place from 1950 to 1960, when the following power plants
were commissioned: HPP Jablanica, HPP Jajce I and HPP Jajce II, first
and second stages of TPP Kakanj, HPP Mesi¢i, HPP Slapovi na Uni, TPP
Banovi¢i, expansion of TPP Zenica and construction of eight industrial power

plants (Prijedor, Blazuj, Lukavac, Bosanski Brod, Maglaj, Fo¢a, Banja Luka).

Figure 2.10 HPP Mesi¢i, 1950/51

Figure 2.11 TPP — Natron paper mill, Maglaj, 1955
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Figure 2.12 Construction of HPP Jablanica, 1954

Figure 2.13 HPP Jablanica, 1955/58

All public power plants were built and equipped as generating units of a sin-
gular power system. They were all interconnected by a transmission network and
prepared for unified dispatch management. All industrial power plants were con-

nected to the public power grid. Thus, they fed the surplus electricity produced
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into the electric power system of Bosnia and Herzegovina, and compensated for
the shortfalls of their own production by taking electricity from the system.

Spatial distribution of power plants and consumption centres in Bosnia and
Herzegovina was not balanced. The location of the power plants was determined
by the natural distribution of hydropower potentials and coal reserves. On the
other hand, industrial and other electricity consumption is concentrated in cities
and larger settlements. This required increased investments in the development
of the electricity transmission and distribution network and design of a reliable
electric power system in Bosnia and Herzegovina.

During the period of general electrification, the construction and use of trans-
mission network facilities took place in three characteristic phases. In the first phase,
from 1946 to 1957, 35 kV and 110 kV voltage facilities were built and used. Thus,
in the period from 1946 to 1953, 32 35 kV transmission lines with a total length of
805 km and 38 35/x kV substations with a total installed capacity of 65 MVA were
built. The basic function of these 35 kV transmission lines was the expansion and
connection of regional electrification zones, inclusion in the network of newly built
public power plants HPP Bogati¢i, HPP Mesi¢i and HPP Vlasenica and HPP
Banovidi, as well as industrial power plants built in Prijedor, Blazuj and Lukavac.

Construction of the first 110 kV transmission lines in Bosnia and Herzego-
vina began in 1948. These transmission lines were built on concrete and wooden
pillars with the installation of copper conductors with a section of 3x95 mm?2,
3x120 mm2 or 3x150 mm2 and a steel protective rope with a section of 1x50
mm?2. All 110 kV transmission lines built until 1954 were used at 35 kV due to
the slower construction of 110/35 kV substations compared to transmission lines.
In 1953, Elektroprijenos was formed, which took over all 110 kV transmission
lines that had been built, transmission lines that were under construction and
several 35 kV transmission lines, which by their function and location were an
integral part of the transmission network.

'The spatial layout of the built 110 kV and 35 kV transmission network until
1954 is given in Figure 2.16.

'The construction of significant production facilities continued, namely:

HPP Trebinje 1 - 162 MW, 1968/75; HPP Rama — 160 MW, 1968; PHPP
Capljina — 420 MW, 1979/80; TPP Tuzla — I stage, 64 MW, 1964, 11 stage, 100
MW, 1966, 111 stage, 200 MW, 1971, IV stage, 200 MW, 1974 and V stage, 215
MW, 1978; TPP Kakanj — III stage, 110 MW, 1969, IV stage, 110 MW, 1977, V
stage, 230 MW, 1988; TPP Gacko — 300 MW, 1983; TPP Ugljevik — 300 MW,
1985; HPP Visegrad — 315 MW, 1989; HPP Bocac — 110 MW, 1981; HPP
Grabovica — 114 MW, 1982; HPP Salakovac — 210 MW, 1981; HPP Mostar —
72 MW, 1987.
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Figure 2.14 The first 110 kV transmission lines Figure 2.15 110 kV transmission line with concrete pillars

Figure 2.16 110 kV and 35 kV transmission network built by 1954
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Figure 2.17 HPP Trebinje 1 (Grancarevo) - works on the dam

Figure 2.18 Granc¢arevo Dam (Bileca Lake, the largest reservoir in the Balkans), 1968/75
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Figure 2.19 TPP Kakanj, Construction of Stage | (blocks 1 and 2), each 32 MW (1954-1956)

Figure 2.20 TPP Kakanj, External plant 110 kV, 1956
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Picture 2.21 HPP Rama in operation since 1968, entrance to the machine room

Figure 2.22 TPP Ugljevik in 1985
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Figure 2.23 TPP Tuzla, Construction of the Il stage, 1966

Figure 2.24 TPP Tuzla, Il stage, 1971
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During the period of general electrification of Bosnia and Herzegovina,
a modern transmission network system was formed. Until 1957, 110 kV trans-
mission lines and substations formed the basis of the transmission network in
Bosnia and Herzegovina. From 1957 to 1976, the structure of the transmis-
sion network consisted of 110 kV and 220 kV transmission lines and substa-
tions and 35 kV transmission lines that were part of the transmission net-
work facilities. From 1976 to 1990, the transmission network in Bosnia and
Herzegovina consisted of 110 kV, 220 kV and 400 kV facilities. The electric
power system, that is, the transmission network of Bosnia and Herzegovina,
is connected to the power systems of Croatia, Serbia and Montenegro. The
construction of the 400 kV transmission network in Bosnia and Herzegovina
began in the mid-1970s. 'The first transmission lines of this voltage level were
put into operation in 1976, on the routes Tuzla - Ugljevik - Ernestinovo and

Mostar - Konjsko. The first 400/220/110 kV substations were built in Tuzla

Figure 2.25 PS HPP Capljina, turbine plant, in operation since 1979/80
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(Ljubace) and Mostar (Cule) in 1977. From 1976 to 1992, 14 400 kV transmis-
sion lines, with a total length of 824 km, and 6 400/x kV substations with an
installed power of 4,500 MVA were built and put into operation in Bosnia and
Herzegovina. Until the war events of the 1990s, the transmission system con-

sisted of 5,400 km of high-voltage transmission lines and 95 substations with
an installed capacity of over 10,000 MVA.

Figure 2.26 TS 400/110 kV Banja Luka 6
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Figure 2.27 Transmission line 400 kV Sarajevo 10 - Mostar 4

Figure 2.28 Metal-shielded SF6 plant 110 kV, Sarajevo 11
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Figure 2.29 Production facilities and transmission network 110 kV, 220 kV and 400 kV, 1992
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THE PERIOD OF WAR DEVASTATION,
POST-WAR RECONSTRUCTION AND
CONSTRUCTION

ntil the beginning of the first war events in the territory of the former

Yugoslavia, the electric power system of Bosnia and Herzegovina func-
tioned within the framework of networks of most of the European coun-
tries UCPTE (UCPTE - Union for the Coordination of the Production and
Transmission of Electricity), the name was changed in 1999 to UCTE, the
word Production was omitted, which enabled it stable operation. In the middle
of 1991, as a result of the war in Croatia, the high-voltage transmission lines
that connected EPS of BiH with Croatian EPS, and thus with the network
of UCPTE, were increasingly damaged. Due to the impossibility of damage
repair, the power lines were mostly left standing permanently out of order,
which resulted in the termination of parallel work with the UCPTE net-
work in September 1991. Thus, the UCPTE interconnection split into two
zones, and the EPS of Bosnia and Herzegovina was the central point of the
breakdown, so that part of the system was in synchronous operation with one
UCPTE zone, and the other part with another UCPTE zone.

In addition, the war events in Bosnia and Herzegovina led to a new reor-
ganization of Elektroprivreda in 1992. In the period from April to June 1992,
three public power companies were founded, which today exist as:

— JP Elektroprivreda BiH d.d. - Sarajevo,

— JP Elektroprivreda HZ HB d. d. Mostar,

— Mixed- Holding “Elektroprivreda” of Republika Srpska, a. d. Trebinje.

Major disruptions in supply began in April 1992 when, as a result of the
war, a large number of transmission and production facilities in Bosnia and Her-
zegovina remain in disrepair. The total available power and the number of gen-
erating units in the electric power system of Bosnia and Herzegovina decreased
more and more, which, in addition to damaged networks, permanently left an
increasing number of consumers without electricity supply. Transmission lines
that connect EPS BiH with neighbouring countries also remain out of service,
so that the system has broken up into several isolated islands of low power and
unstable operation, which is why system breakdowns often occurred.
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The system still survived, split and reconnected, but it always functioned
at least on a minimal scale. And in the following years, the system worked
in very difficult conditions on a larger or smaller scale and in several islands.
Although a significant part of consumers remained without electricity for
longer periods, production was still reflected on a smaller scale thanks to a
large number of innovations and original solutions by workers in all segments
of the electrical industry.

In the war period from 1992 to 1995, the 400 kV network experienced
significant destruction and devastation. Heavy damage particularly affected
the TL 400 kV Tuzla 4 — Ugljevik — Ernestinovo, TL 400 kV Tuzla 4 — Banja
Luka 6, TL 400 kV Tuzla 4 — Sarajevo 10, TL 400 kV Tuzla 4 — Visegrad,
TL 400 kV Sarajevo 10 — Mostar 4 and TL 400 kV Mostar 4 — Konjsko, as
well as TS 400/220/110 kV Mostar 4 (Cule). A large number of pillars on the
mentioned transmission lines were blown up and dismantled, conductors were
torn and taken, suspension and connecting equipment was damaged.

In the 400/x kV substations, the most prominent damages were on trans-
formers, switchyards and other expensive protective, metering and commu-
nication equipment. During the war period, no serious repairs were made to
the damaged facilities of the 400 kV network, given that it was the largest in
terms of dimensions and most expensive equipment, and there was a lack of
equipment, spare parts and special vehicles necessary for work on this type of
facilities. Salakovac and Mostar hydroelectric plants were flooded.

In that war period, new facilities such as the 35 kV cable connection were
built which enabled the delivery of electricity to Sarajevo via Igman, and after
that a 25 km long 110 kV cable connection was built from Pazari¢ to Sarajevo.

In addition, the following transmission lines were built: TL 220 kV
Visegrad — Vardiste; TL 110 kV Rudo — Zamrsten, TL 110 kV Kozarska
Dubica — Prijedor 3; TL 110 kV Ugljevik — Zvornik; TL 110 kV Janja —
Lesnica; TL 110 kV Maglaj — Tesanj; TL 110 kV Salakovac — Opine; TL 110
Bosanski Petrovac — Klju¢; transformation of 400/220 kV in T'S Visegrad; two
substations (T'S Pazari¢ and TS Posusje).

Since 1995, electricity conditions in Bosnia and Herzegovina have gradu-
ally become increasingly favourable compared to previous years. The volume of
production was increased, which, along with the simultaneous rehabilitation
of networks, enabled a greater volume and quality of supply to end consum-
ers. 'The number of consumers without electricity was constantly decreasing
and was reduced to a minimum by the end of the year. After 1995, rehabili-
tation and reconstruction of production facilities, transmission and distribu-
tion networks in BiH was intensified. A new transmission line TL 400 kV
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Figure 2.30 Rescue tunnel (35 kV cable installed) Figure 2.31 Laying of 110 kV cable. 1995

Ugljevik - Sremska Mitrovica was built. At the same time, the rehabilitation
of the high-voltage network in the countries of the former Yugoslavia is being
carried out, and finally, after 13 years, the conditions are being created for
the reconnection of the South-East European network with the main part of
the European high-voltage network. After extensive technical calculations
and organizational preparations, with the coordination of the UCTE Control
Centre with the national dispatch centres, on Sunday, October 10, 2004, the
successful reconnection of I and II UCTE zones was carried out. The recon-
nection increased the stability and safety of the power system. This is crucial
for Bosnia and Herzegovina, both because of the placement of surplus elec-
tricity, and because of the chances of electricity transit, which will bring addi-
tional income for the new transport company.

In addition to the rehabilitation and reconstruction of damaged facili-
ties, modernization, life span extension and capacity increase was carried out,
as well as the construction of new plants. In the last 20 years or so, several
new hydroelectric power plants (Mostarsko blato, Pe¢ Mlini, Ustipraca), a
large number of small hydroelectric power plants and photovoltaic plants, one
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thermal power plant (Stanari) and 3 wind farms (Mesihovina, Jelovaca and
Podvelezje) have been built.

The transition from fossil fuels to renewable energy sources occurs
through energy transition. This is a gradual change in the structure of electric-
ity production facilities, which is taking place with an increase in the share
from renewable sources, primarily from the sun and wind. To this should be
added the technical progress in traffic, as a major consumer of energy, where
electric vehicles, which continue to be perfected and developed, are gradu-
ally replacing fossil fuel vehicles. The energy transition is one of the biggest
challenges today and is actualized by the negative effects of climate change.
'The goal of the energy transition is the rapid and drastic reduction of green-
house gas emissions as the most dangerous threat to humans and the rest of
the living world. Bosnia and Herzegovina decided to implement the transi-
tion to complete decarbonization in 2050. A successfully implemented energy
transition gives Bosnia and Herzegovina real chances to sustain energy inde-
pendence and security and reliable supply of customers with electricity, which
means that activities on the preparation, adoption and implementation of new
legislation should be accelerated, an organized market should be established as
soon as possible and energy efficiency should be increased.

Figure 2.32 HPP Pe¢ Mlini, 30.6 MW, in operation since 2004
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Figure 2.33 HPP Mostarsko blato, 60 MW, in operation since 2010

Figure 2.34 TPP Stanari, 300 MW, in operation since 2016
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Figure 2.35 WF Mesihovina, 50.6 MW, in operation since 2018

Figure 2.36 WF Jelovaca, 36 MW, in operation since the beginning of 2019
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Figure 2.37 WF PodvelezZje, 48 MW in operation since 2021

CURRENT ORGANIZATION
OF THE POWER SECTOR

R egulated by legal decisions at the state level from 2002 is the establishment
and operation of the State Regulatory Commission for Electricity, of the
independent system operator and the electricity transmission company, and the
functions and mandates of each individual body are defined. The State Electricity
Regulatory Commission (DERK) is an independent and non-profit institution
of Bosnia and Herzegovina, which operates in accordance with the principles of
objectivity, transparency and equality, and has competences and responsibilities
over electricity transmission, transmission system operations and international
trade of electricity, as well as over the production, distribution and supply of
electricity customers in the Br¢ko District of Bosnia and Herzegovina.

Key participants in the electric power sector of Bosnia and Herzegovina
are: the Independent System Operator in BiH (NOS BiH), Elektroprijenos
BiH, three power utility companies as public enterprises, the Distribution and
Supply Company in Bréko District and independent electricity producers and
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traders. Transmission of electricity and management of the transmission net-
work are separated from other electricity industry activities, which is particu-
larly significant from the point of view of market opening and enables access
to the network for all participants in the sector, regardless of ownership.

Independent System Operator in BiH (NOSBiH)

It was established by the Law on the Establishment of the Independent System
Operator for the Transmission System in Bosnia and Herzegovina in 2004,
and registered in July 2005. The primary responsibilities of NOS are:

— transmission system management in order to ensure reliability;

— management of the balance market and provision of auxiliary services,
development and application of reliability standards;

— development and management of rules governing the use of the trans-
mission system.

Elektroprijenos of Bosnia and Herzegovina a.d.

Banja Luka

Electricity transmission company in Bosnia and Herzegovina, Elektroprijenos
BiH is a joint-stock company owned by FBiH (58.90%) and RS (41.10%). The
shares correspond to the ratio of the initially entered assets. The main task of
the company is to transmit the electricity produced in the power plants to the
electricity distribution areas and large industrial consumers, and to connect
the electricity system of Bosnia and Herzegovina with the electricity systems
of neighbouring countries and beyond, thereby enabling the export, import
and transit of electricity. This includes activities related to maintenance, con-
struction and development of the BiH transmission system.

Power utility companies

In addition to Elektroprijenos and NOS, there are three public power utility
companies in Bosnia and Herzegovina (two in the Federation of Bosnia and
Herzegovina, one in the RS) with majority state capital:

- JP Elektroprivreda BiH d. d. — Sarajevo,

— JP Elektroprivreda HZ HB d. d. Mostar,

— Mixed Holding “Elektroprivreda” of Republika Srpska, a. d. Trebinje

76 30 Years of Work of the Bosnia and Herzegovina Committee of the International Council on Large Electrical Systems Cigre



'These companies have permits (licenses) for production, distribution, first-
order supply (tariff customers), second-order supply (non-tariff customers and
internal trade) and international trade in electricity. The two power companies in
the Federation are organized as vertically integrated companies, and in the RS,
10 companies are connected through the Holding - five production and five dis-
tribution companies, which at the same time supply tarift customers. In addition
to the majority of state-owned power companies, several legal entities that hold
a permit (license) for the production of electricity (independent producers, TPP
Stanari, WF Jelovaca, most of the SHPP’s and photovoltaic power plants) are
registered, as well as legal entities that hold a license for supply activities of the II
order (internal trade) or a license for international trade (export and import).

'The wholesale market operates through bilateral trade, which is based on
tender buying and selling mainly for periods of one month to a year, short-
term day-ahead contracts or hourly intraday contracts related to internal trade
and export or import. The retail part of the market is under the jurisdiction of
entity bodies and regulators. Although entity regulators issued 23 licenses that
enable the supply of end customers and passed regulations that enable quali-
fied customers to change suppliers, the three power utility companies continue
to predominantly supply end customers.

The electricity market in Bosnia and Herzegovina has been formally open
for all customers, including households, since January 1, 2015. This means that all
customers are qualified and have the right to choose a supplier, i.e. to buy electric-
ity on the market and conclude a supply contract with the supplier they choose.

'The market has practically been open since January 1, 2016, when the
application of the Market Rules began, which is a document adopted by the
Independent System Operator (NOS) and approved by SERC in May 2015.
'This document, among other things, regulates issues such as provision of
system/auxiliary services, determination and calculation of imbalances and
procurement of energy to cover losses on the transmission network. This cre-
ated the prerequisites for the market to practically open up to competition, so
that already at the beginning of 2016, new suppliers appeared with offers to
supply customers in Bosnia and Herzegovina.

Customers from the household category and small customers (other con-
sumption at 0.4 kV), who do not choose a supplier on the market, have the
right to buy electricity from a public supplier, i.e. to supply themselves with
electricity based on universal service.

'The production of electricity takes place for the most part in hydroelectric
power plants and thermal power plants. In addition to hydropower plants and
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thermal power plants, there are 3 wind farms in operation, namely: WF Mesi-
hovina, 50.6 MW, in operation since 2018; WF Jelovaca, 36 MW, in opera-
tion since 2019 and WF Podvelezje, 48 MW, in operation since 2021.

Table 2.2. Main production capacities in BiH

Hydroelectric power plants Generators power (MW)  Total installed power (MW)

Trebinje | 2X54+63 171
Trebinje Il 8 8
Dubrovnik 126+108 234
Capljina 2X210 420
Rama 80+90 170
Jablanica 6X30 180
Grabovica 2X57 114
Salakovac 3X70 210
Mostar 3X24 72
Mostarsko blato 2X30 60
Peé Mlini 2X15,3 30,6
Jajce | 2X30 60
Jajce ll 3X10 30
Bocac 2X55 110
Visegrad 3X105 315
Thermal power plants Installed power (MW) Available power (MW)
TUZLA 715 635
Tuzla G3 100 85
Tuzla G4 200 182
Tuzla Gs 200 180
Tuzla G6 215 188
KAKAN] 450 398
Kakanj Gs 110 100
Kakanj G6 110 90
Kakanj G7 230 208
GACKO 300 276
UGLJEVIK 300 279
STANARI 300 283
Wind farms Generators power (MW)  Total installed power (MW)
Mesihovina 22X2,3 50,6
Jelovaca 18x2 36
PodveleZje 15X3,2 48
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BASIC INFORMATION ABOUT THE EPS oF BIH

Table 2.3 Basic information

Area of Bosnia and Herzegovina 51.209 km?
Population 3.5 million
Number of TSO’s 1 (NOS BiH)
Number of DSO’s 8

Total installed power of production facilities: 4.608 MW
— Installed power of larger hydroelectric power plants 2.077 MW
— Installed power of thermal power plants 2.065 MW
— Installed power of larger wind farms 135 MW

— Installed power in other facilities 331 MW
Annual electricity production (average for the period 2017-2021) 16.4 TWh
Total annual electricity consumption (average for the period 2017—-2021) 12.5 TWh
Maximum load (average for the period 2017—-2021) 1.968 MW

SAIDI for the transmission network (average for the period 2017-2021)

119.54 min/buyer

SAIFI for the transmission network (average for the period 2017—-2021)

1.39 interruption/buyer

Table 2.4 Electrical indicators of the EPS of BiH for the period 2017-2021

Year 2017. 2018. 2019. 2020. 2021.
Production in TWh 15.15 17.87 16.07 15.39 17.06
Total consumption in TWh 13.37 13.29 12.33 11.33 12.17
Maximum load in MW 2.189 1.994 1.945 1.804 1.909
SAIDI min/buyer 163.21 147.99 136.95 71.38 78.17
SAIFl interruption/buyer 1.73 1.45 1.63 0.95 1.21

Table 2.5 Balance quantities in EPS of BiH

Year 2017. 2018. 2019. 2020. 2021.
Production / Consumption EP BiH, TWh 7.01/5.96 7.24/5.09 6.03/5.23 6.24/5.24 6.68/5.41
Production / Consumption ERS, TWh 4.49 [ 412  6.03/4.14  4.67 [ 4.11  5.00 /3.92  5.65 /4.33
Production / Consumption EP HZ HB, TWh 1.29 [1.67 2.09 /1.65 2.70 [ 2.07 1.68/1.48 2.25/1.58
Production / Consumption Komunalno Bréko, TWh o/ 0.28 0/o0.27 0/0.27 o/ 0.27 0/0.29

Production / Consumption other subjects, TWh 237 /134 2.50/2.05 2.67/0.64 2.47/0.42 2.48/0.56

Production / Consumption
16.07/12.32 15.39/11.33 17.06/12.17

Total, TWh
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Table 2.6 Number of electricity buyers in BiH

Supplier 110kV 35kV 10kV  Other consumption Households Public lighting Total
Elektroprivreda BiH 8 64 947 65.292 716.118 4.852 787.281
Elektroprivreda RS 5 30 996 31.065 515.370 212 547.678
Elektroprivreda HZ HB 1 266 15.893 180.955 2.006 199.121
Komunalno Brcko 1 67 3.732 32.077 446 36323
Other suppliers 7 3 12

97 2.283 115.985 1.444.520 1.570.415

Table 2.7 Number of interconnections

220 kV 110 kV
Croatia 2 6 12
Serbia 1 1 2
Montenegro 1 2 2

Table 2.8 Number of high voltage facilities 400 / 220 / 110 kV

Voltage Facilities Transformers Power (MVA)
400/x kV 10 14 4.900
220/x kV 8 13 1.950
110/x kV 135 251 6.216
Total 153 278 13.066

Table 2.9 High voltage transmission lines

Voltage HV lines Length (km)
400 kV 15 866

220 kV 42 1.520

110 kV 243 4.037

110 kV (Kabl) 11 35

Total 311 6.458
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SIGNIFICANT YEARS IN THE
HISTORY OF ELECTRICITY IN
BOSNIA AND HERZEGOVINA

Table 2.10 provides an overview of significant years in the history of electricity
of Bosna and Herzegovina

Table 2.10 Significant years in the history of electricity of Bosnia and Herzegovina

1888. First power plant in Bosnia and Herzegovina - Zenica Coal Mine

1895. First public power plant in BiH in Sarajevo

1895. First electric tram in Sarajevo

1945. Founding of Elektroprivreda BiH — Decision of the National government of BiH

1951. Founding of Elektroprojekt Sarajevo (later Energoinvest)

1953. Founding of Elektroprijenos BiH

1955. Commissioning of HPP Jablanica, the largest yet HPP in SFRY

1961. Founding of The Faculty of Electrical Engineering in Sarajevo

1979/80. Commissioning of the PHPP Capljina, the largest pumped storage hydroelectric plant in the Balkans

1991. UCPTE interconnection split into two zones — EPS of Bosnia and Herzegovina, was the central breaking
point

1992. Three power utility companies were formed as a result of the war in Bosnia and Herzegovina

1992. Founding of the Council on Large Electrical Systems of Bosnia and Herzegovina CIGRE — BH K CIGRE

1994. The capital of BiH, Sarajevo, received an independent power supply via a 35 kV cable through the Sara-
jevo Tunnel

1995. The capital of BiH, Sarajevo, received an independent power supply via a 110 kV cable (a 110 kV cable was
used for the transmission of electricity for the first time in BiH)

2002. Founding of the State Electricity Regulatory Commission — DERK

2004. Reconnection in BiH, the two UCTE zones were reconnected in Bosnia and Herzegovina

2005. Founding of the Independent System Operator in BiH

2006. The Treaty on the Establishment of the Energy Community entered into force, to which Bosnia and Herze-

govina is also a signatory state

2006. Founding of Elektroprijenos BiH
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4,0 YEARS OF ACTIVITY OF
JUKO CIGRE (1951-1991)






FOUNDING OF JUKO CIGRE

P rofessor Dr. Milan Vidmar, a world expert in transformers and transmis-
sion networks and a leading Yugoslav engineer, attended the 12th session
of CIGRE in Paris in 1948 and thus made the first contacts with this inter-
national association. At the end of the same year, he received a letter from the
then vice-president of CIGRE, Jean Tribot-Laspiére, proposing the establish-
ment of a CIGRE National Committee in Yugoslavia. Until then, 28 countries
had national committees. In January 1949, Prof. Milan Vidmar introduces the
proposal to the Minister of Electrical Industry in FNRY, Nikola Petrovi¢. As a
result of these activities, in October 1949, the Board of Directors of the Asso-
ciation of Engineers and Technicians of Yugoslavia accepted the proposal to
form an Initiative Committee for the establishment of the Yugoslav CIGRE
Committee. A few days later, the Provisional Administration of the Yugoslav
Section of CIGRE was formed, with the following composition:
1) President: Dr. Milan Vidmar, Faculty of Engineering, Ljubljana;
2) Vice-presidents: Dr. Pavle Miljani¢, Faculty of Engineering, Belgrade
and Vladimir Zepié, Faculty of Engineering, Zagreb;

3) Secretary: Herman Mattes, Ministry of Electrical Industry,
Belgrade;
4) Members: Milivoje Raki¢, Faculty of Engineering, Belgrade;

Anton Dolenc, Faculty of Engineering, Zagreb;
Henrik Copi¢, Faculty of Engineering, Ljubljana;
Dr. Ilija Obradovi¢, Ministry of Electrical Industry,
Belgrade.

The first meeting of the Management Board was held on December 21,
1949 in Zagreb, under the name Interim Committee of the International
Conference for Large Power Grids. In accordance with the Statute of CIGRE
Paris, preparations were immediately started for the establishment of the

Yugoslav National Committee (JUNAKO CIGRE) and the participation of
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the first Yugoslav representatives at the 13th session of CIGRE in Paris in
1950.

'The founding assembly of the Yugoslav National Committee (JUNAKO)
CIGRE was held on December 3, 1951 in the premises of the Society of Engi-
neers and Technicians of Croatia in Zagreb, attended by representatives of 25
labour organizations of the Yugoslav electrical industry. On that occasion, the
Management and Supervisory Boards were elected, the Statute was adopted
and the Work Program was accepted (copies provided below).

'The management board consisted of:

1) President: Dr. Milan Vidmar (Ljubljana)
2) Vice president: ~ Milivoje Raki¢ (Belgrade)

3) Secretary: Herman Mattes (Zagreb)

4) Members: Bogomir Berdajs (Ljubljana)

Cedomir Milicevié (Sarajevo)
Dr. Ilija Obradovi¢ (Belgrade)
Vladimir Zepi¢ (Zagreb)

According to records from 1952, one of the 13 collective members of
JUNAKO CIGRE was Elektroprojekt Sarajevo (later changed its name to
Energoinvest Sarajevo).

Herman Mattes registered the temporary headquarters of JUNAKO
CIGRE in in Zagreb at his private address, Jakiceva 39. Mattes was persistent
and looked for ways to legalize legal acts and establish JUNAKO CIGRE.
After a series of activities, during 1954, approval was finally obtained for the
headquarters of JUNAKO CIGRE to be in Zagreb.

Below is the Statute and Work Program of the Yugoslav National CIGRE

committee.
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CONFERENCES JUKO CIGRE

he first meeting of JUNAKO CIGRE was not held in 1952, but from 25

to 27 May 1953 in Ljubljana. This gathering was attended by 100 Yugosla-
vian power engineers from the electrical industry, colleges, scientific research
institutes and other interested organizations.

21 papers were put up for discussion. The papers were divided into 5
sections:

Section 1 Construction of power facilities (led by: Salom Suica,

Sarajevo),

Section 2 Constructions and operating characteristics of machines and

devices (led by: Anton Dolenc, Zagreb),

Section 3 Electrical networks and interconnected power systems (led

by: Milivoje Raki¢, Belgrade),

Section 4 Typification, standardization and regulations for power facili-

ties, machines and devices (led by: Bozidar Ribi¢, Zagreb),

Section 5 Technical and economic issues of power engineering — Dis-

patch system (led by: Dr. Milan Vidmar, Ljubljana).

At the First conference in 1953, discussions were held about the stand-
ardization of 30 or 35 kV voltages and the method of grounding the star point
of 110 kV transformers. In continuation of the work of the first conference,
on May 28, 1953, the annual Assembly of JUNAKO CIGRE was held. The
assembly was led by Prof. Dr. Milan Vidmar. The Board of Directors was then
elected, consisting of:

1) President: Dr. Milan Vidmar (Ljubljana)

2) Vice-presidents: Milivoje Raki¢ (Belgrade), Bozidar Ribi¢ (Zagreb),
Salom Suica (Sarajevo)

3) General secretary: Herman Mattes (Zagreb)

4) Members: Emerik Blum (Sarajevo), Vekoslav Korosec (Ljubljana), Vojo
Kundi¢ (Zagreb), Vladimir Ljubojevi¢ (Belgrade), Mihail Manev (Skopije),
Milorad Velasevi¢ (Podgorica)

5) Supervisory Board composed of: Anton Dolenc (Zagreb), Cedomir
Milicevi¢ (Sarajevo) and Dusan Kornicer (Belgrade).

That’s how the JUNAKO CIGRE came to life. After the first confer-
ence, others followed so that by 1991 a total of 20 conferences were held. At
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particular specialized conferences-sym-
posia, power cables and management
and informatics were discussed. Round
tables and colloquiums were organized
as special gatherings.

At the following conferences, the
number of sections was increased, in
accordance with the then organizational
structure of the international CIGRE.
Based on the discussions and conclu-

sions in the sections, for some current

Figure 3.1 Engineer Emerik Blum, founder and
. first director of Energoinvest, appointed as a
that worked in between conferences. memberofthe Steering committee of JUNAKO

CIGRE at the end of May 1953

issues, expert commissions were formed
'The commissions were the following:

1. Commission for Transmission Lines (Dr. M. Vidmar),

2. Commission for grounding the neutral point (V. Ljubojevic),

3. Commission for Electrification of Agriculture (M. Rakid),

4. Commission for overspeeds, reactances and generator excitation speeds
(O. Gros), and

5. Commission for cooperation in the adoption of regulations for power

facilties (B. Ribi¢).

The commissions initiated constant work on current topics, so in that
sense they were the forerunners of future study committees. The establish-
ment of study committees began in 1957, that is, after the 3rd conference in
Niska Banja. On June 29, 1957, the founding meeting of the Study Commit-
tee for Protection and Relays was held. V. Bedani¢ was elected president, and
E. Hofler was elected secretary. At the conference in 1958 in Opatija, prob-
lems related to the transition to 220 kV dominated, at which voltage the first
plants in Yugoslavia went into operation two years later. In subsequent years,
constructions of large generators were discussed; especially modern solutions,
their excitation and regulation, and the experiences of the first 220 kV devices
were presented. In those years, before the wider campaign of electrification
of the railways, issues of single-phase traction also found their place in the
discussions at the conferences. On September 12, 1959, the formation of the
Study Committee for the 220 kV network of Yugoslavia with president Dr. B.
Stefanini and secretary B. Markov¢i¢ and the Study Committee for pertur-
bations and disturbances, with president Dr. V. Matkovi¢ and secretary M.
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Savi¢ was completed. Both of these study committees had their first constitu-
ent meetings in mid-1960.

At the Seventh Consultation in Bled in 1964, it was concluded that the
following study committees will be established:

— For generators (Dr. R. Wolf, Dr. B. Franci¢),

— For economic and technical bases for designing (Dr. H. Pozar) and

— For the standardization of distribution systems (E. Hadzihalilovi¢, O.

Mesié)

In addition, it was concluded that the study committees that had been
established until then should be activated. After the Tenth Consultation
in Dubrovnik in 1970, the organizational scheme of professional work was
changed. According to the model of the organizational scheme of the Inter-
national CIGRE, 4 sections were established with a total of 13 expert groups
and 6 subgroups. A noticeable leap in the quality and scope of activities was
made by the reorganization of study committees, which followed the afore-
mentioned reorganization of sections and groups in 1970. Within the frame-
work of the problems of each group established is a study committee that bears
the same name and designation as the corresponding group

Views on the 400 kV voltage of the Yugoslav network were discussed at
the conference in Vrnjac¢ka Banja in 1968, and in Dubrovnik in 1970 the plan
for the construction of the basic 400 kV network of Yugoslavia was presented.
Short-circuit problems, system stability, optimal construction of the electrical
network of all high voltage levels, optimal construction of hydro and thermal
power plants, problems of optimal operation and reduction of losses were a
constant topic of consultation. In pipe and reversible hydro generators, SF6
plants, vacuum switches and higher voltage cables were discussed. In addi-
tion, the problems of connecting power systems, as well as the reliability of
the system as a whole and its individual elements, were discussed. Much has
been done, especially through the work of study committees, to improve the
construction of transmission lines, relay protection, telecommunications and
automation in the electrical industry. The problems of cable technology and I'T
were discussed at specialized symposia and conferences.

In contrast to CIGRE Paris, JUKO CIGRE, since its foundation, also
covered high-voltage distribution issues, which were dealt with by the spe-
cial Study Committee - Distribution Networks. Until the reorganization of
the Distribution Network Study Committee in 1979, it was numbered 41 and
then changed to 39, and then from 1989 to 31 because the former study com-
mittees 31 and 32 divided their topics into study committees 37, 38 and 39,
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modeled after CIGRE Paris. This study committee, especially on the interna-
tional level, was interested in the work of CIRED (Congres International des
Reseaux Electriques de Distribution), which deals with distribution issues.

Study committees consider narrow issues and current issues of their field,
exchanging professional experiences and opinions, and draw conclusions
about technical solutions. Opinions may differ, and conclusions are optional.
Other interested parties can also attend the study committee meetings. Due
to the coordination of the work of the study committees and the resolution
of common issues related to appearances at conferences in the country and
abroad during 1972, the Presidency of the Study Committees was established.
'The first president of the Presidency of Study Committees was Prof. Mihajlo
Golubovi¢, then from 1979 academician Prof. Dr. Hrvoje Pozar, from 1985 to
1989. Dejan Mandi¢, and then Mirko Maji¢.

'The issues considered by JUKO CIGRE, at the end of the eighties of the
20th century, were divided into 3 sections and 15 study committees (Stk):

Section I - PLANT ELEMENTS

Stk 11 — Rotating machines

Stk 12 — Transformers

Stk 13 — Switching equipment

Stk 15 — Materials for electrotechnology

Section II - POWERLINES AND PLANTS
Stk 21 — High voltage insulated cables

Stk 22 — Overhead lines

Stk 23 — Substations

Section III - NETWORKS

Stk 31 — Power system distribution

Stk 33 — Power systems insulation coordination

Stk 34 — Power systems protection and local control

Stk 35 — Power systems communications and telecontrol
Stk 36 — Power systems electromagnetic compatibility
Stk 37 — Power systems planning and development

Stk 38 — Power systems analysis and techniques

Stk 39 — Power system operation and control

In order to give recognition and gratitude to its deserving members, the

Assembly of JUKO CIGRE establishes a Plaque, which it ceremoniously
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awards at regular biennial meetings. In order to stimulate the quality of the
papers and to give recognition to the authors, the awarding of diplomas was
introduced in each group for a particularly noteworthy paper presented at the
regular consultation. The first plaques and diplomas were awarded in 1977 at
the 13th JUKO CIGRE conference in Bled.

In the period from 1951 to 1991, 20 regular JUKO CIGRE conferences
were held, four of which were held in Bosnia and Herzegovina, namely:

— II conference, Sarajevo, 1954,

— VIII conference, Mostar, 1966,

Table 3.1 Overview of JUKO CIGRE conferences for the period 1951-1991

Conference Location Year No. of No. of No. of reports from
participants reports BiH
| Ljubljana 1953. 100 19 -
Il Sarajevo 1954. 135 23 p)
11 NiSka Banja 1956. 205 35 3
vV Opatija 1958. 253 30 7
Vv Ohrid 1960. 291 46 4
VI Budva 1962. 350 77 5
VI Bled 1964. 550 93 16
VI Mostar 1966. 650 102 21
IX Vrnjacka Banja 1968. 713 99 16
X Dubrovnik 1970. 830 163 33
Xl Ohrid 1972. 860 152 12
Xl Budva 1975. 1091 193 32
Xl Bled 1977. 1170 180 29
XV Sarajevo 1979. 1058 185 22
XV Belgrade 1981. 1016 215 35
XVI Opatija 1983. 1023 255 46
XVII Struga 1985. 1110 262 50
XVII Becici 1987. 1330 271 55
XIX Bled 1989. 1210 283 71
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— XIV conference, Sarajevo, 1979 and

— XX conference, Neum, 1991.

Experts from Bosnia and Herzegovina in the period of activity of JUKO
CIGRE, from 1951 to 1991, published 506 reports, which is 17.5% of the
total published reports at all 20 JUKO CIGRE conferences. The last JUKO
CIGRE conference was held in Bosnia and Herzegovina, in Neum, in 1991.

Considering the great interest of the cable industry, the Study Committee
21 Power Cables, in the period from 1967 to 1990, organized 12 specialized
symposia on the subject of cables. Due to the increasing importance of infor-
mation technology in the electrical industry, in the period from 1975 to 1990,
all eight expert consultations on management and IT were held in Cavtat. In
Sarajevo, on October 22 and 23, 1987, a round table on the supply of cities
with electricity was organized by the JUKO CIGRE study committees (High
voltage insulated cables, Overhead lines, Substations, Planning of transmission net-
works and Distribution networks). The second colloquium (educational) of Study
Committee 34 Power systems protection and local control (JUKO CIGRE), enti-
tled Digital protection in the power system, was held in Sarajevo from May 21
to 26, 1990. Study committee 33 Power systems insulation coordination (JUKO
CIGRE) and JUGEL organized a Colloguium on metal-oxide surge arresters and
their application in Sarajevo on October 18 and 19, 1990.

Figure 3.2 8" JUKO CIGRE conference, Mostar, 1966, Sabaher, Wolf, Franci¢, Siroti¢, Jurkovic
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Figure 3.3 9'" conference, Vrnjacka Banja, 1968, Belin, Bosanac, Dolenc, Cihlar, Bek

Figure 3.4 11'" conference, Ohrid, 1972, speaker Drago Miji¢
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Figure 3.5 12" conference, Budva, 1975

PRESIDENTS AND GENERAL
SECRETARIES OF JUKO CIGRE

UKO CIGRE was headed by the following presidents from its founding in
1951 to 1991:
1951-1960. Prof. Dr. Milan Vidmar, professor at the Faculty of Electri-

cal Engineering and director of Elektroinstitut, Ljubljana
1960-1964. Vladimir Ljubojevi¢, technical director of ZEPS, Belgrade

1964-1968. Vekoslav Korosec, director of Milan Vidmar institute, Ljubljana
1968-1972. Prof. Dr. Hrvoje Pozar, professor at the Faculty of Electrical
Engineering, Zagreb
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1972-1975. Cedomir Milicevi¢, representative in the Federal Assem-
bly, Sarajevo, BiH

1975-1979. Prof. Milorad Velasevi¢, professor at the Faculty of Electri-
cal Engineering, Titograd

1979-1985. Prof. Dr. Stanimir Jovanovski, professor at the Faculty of
Electrical Engineering, Skopje
1985-1989. Prof. Dr. Bozidar Franci¢, president of SOUR Rade Koncar,
Zagreb
1989-1991. Dr. Jovo Mandié, vice president of the Management
Board, Power sector, Energoinvest, Sarajevo
Prof. Dr. Milan Vidmar Vladimir Ljubojevi¢ Vekoslav KoroSec
1951-1960 1960-1964 1964-1968
Prof. Dr. Hrvoje PoZar Cedomir Milicevié Prof. Milorad Vela3evic¢
1968-1972 1972-1975 1975-1979
Prof. Dr. Stanimir Jovanovski Prof. Dr. Bozidar Francic Prof. Dr. Jovo Mandi¢
1979-1985 1985-1989 1989-1991

Figure 3.6 Presidents of JUKO CIGRE
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From the founding of JUKO CIGRE until his death in 1976, the Gen-
eral Secretary was Herman Mattes. Then Boris Markov¢i¢ was elected general

secretary, who remained in that position until 1989, when he was replaced by
Dr. Zorko Cvetkovid.

General Secretaries of JUKO CIGRE in the period from 1951 to 1991
were:

Herman MATTES, B.Sc. Eng. (1951-1976)

Boris MARKOVCIC, B.Sc. Eng. (1976-1989)

Zorko CVETKOVIC, Ph.D. Eng. (1989-1991)

Figure 3.7 General secretaries of JUKO CIGRE

ACTIVITIES IN THE UMBRELLA
ORGANIZATION CIGRE IN PARIS

I n addition to the described extensive activity at conferences, symposia and
in study committees in Yugoslavia, JUKO CIGRE maintained constant ties
with the parent International organization CIGRE in Paris and was constantly
internationally active. The international activity of JUKO CIGRE was espe-
cially strengthened in the eighties of the last century thanks to the dedicated
work of the activists of the study committees. JUKO CIGRE, considering the
sufficient number of individual and collective members from Yugoslavia who
joined CIGRE Paris, managed to maintain the status of a national committee,
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with all the positive consequences. The members themselves directly benefited
from this membership, because at that time they received the highly technical
Electra journal, as well as discounts on the purchase of CIGRE editions and
discounts on registration fees for meetings.

About thirty members of JUKO CIGRE regularly came to the biennial
CIGRE conferences in Paris. By staying at the meeting in Paris, Yugoslav
power engineers were able to get acquainted with top technical achievements
in the field of power systems and to make valuable acquaintances with leading
international experts. At symposia around the world, organized by individual
study committees of CIGRE Paris, with a narrower theme, the number of
JUKO CIGRE members was much smaller.

After the first appearance of the JUKO CIGRE delegation at the 13th
CIGRE Paris conference in 1950, cooperation in international study commit-
tees (SC) began. Until the reorganization of SC in 1966, Yugoslavia had only
one official member (Dr. J. Obradovi¢) in SC Design and grid operation, but
Yugoslavian experts, also collaborated in other SC. Special mention should
be made of participation in the SC Profection and relays gatherings. After the
reorganization of SC CIGRE Paris, JUKO CIGRE has a representative in
SC 15 Materials for electrotechnology (S. Muren), and since 1974 also in SC 22
Overbead lines (R. Skarica).

In the following years, members of JUKO CIGRE participated in three
SC, namely no. 22 — Overhead lines, no. 23. — Substations and no. 34. — Protec-
tion, that at the end of the eighties, JUKO CIGRE would have 7 representa-
tives in the study committees of CIGRE Paris.

When, in the early eighties, more intensive cooperation of Yugoslavian
experts with SC began, an idea emerged of JUKO CIGRE also hosting some
SC conferences. The first to achieve this was Stk No. 34 — Power systems pro-
tection and local control, which organized a meeting of the same SC (Meeting
CIGRE SC 34 — Protection) in Ljubljana from 16 to 18 September 1985 with
the participation of 64 experts from 21 countries.

In the following years, in the former Yugoslavia, two international work-
ing groups (Working Group CIGRE) met. In Sarajevo, from March 10 to
11, 1987, a meeting of the Working Group SC no. 22 — Overbead lines (WG
29.09) and in Dubrovnik from May 17 to 18, 1988 Working group SC no. 34
— Protection (WG 24.02).

In 1989, two SC meetings were held in Sarajevo:

— JUKO CIGRE organized the Stk 13 meeting from May 22 to 27;
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— Switching equipment of the SC of the same name (Colloquium CIGRE
SC - 13 Switching Equipment) attended by 101 participants from 25
countries;

— In the fall of the same year, from October 8 to 13, SC no. 22 — Over-
head lines met (Meeting CIGRE SC 22 — Owerhead lines and Trans-
mission line open Conference) organized by Stk no. 22 JUKO CIGRE.
On that occasion, a special Proceedings of Yugoslav experts was pub-

lished in English. The meeting was attended by 150 experts from 30

countries.
Figure 3.8 Colloquium of Study Committee 13, SWITCHING EQUIPMENT Figure 3.9 Proceedings “Overhead Lines and Transmission Line
CIGRE Paris, Sarajevo, 1989 Open Conference”, Sarajevo, 1989
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Out of a total of 25 papers published on behalf of JUKO CIGRE at
CIGRE Paris, in the period from 1950 to 1990, experts from Bosnia and Her-
zegovina published 4 reports at the sessions of CIGRE Paris, namely:

29t gession of the International CIGRE, 1982.
M. Veledar, Z. Timi¢, S. Skok, Z. Firét, Improvement of grounding proper-
ties by using bentonite

30 session of the International CIGRE, 1984.
S. Sadovi¢, M. Heleta, M. Abadzi¢, S. Djuli¢, Computer and experimental

investigations of switching overvoltages on HV transmission lines

315 session of the International CIGRE, 1986.

M. Kezunovi¢, S. Kreso, P. Vujovi¢, B. Perunici¢, S. Sadovi¢, Application
of digital computer technology to the implementation and testing of an integrated
substation protection and control system

32 gession of the International CIGRE, 1988.
S. Nui¢, Z. Timi¢, M. Veledar, N. Vu¢ini¢, S. Sadovi¢, Reduction of sizes

for 400kV transmission line tower
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CONTRIBUTION OF EXPERTS
AND COMPANIES FROM BOSNIA
AND HERZEGOVINA TO THE
DEVELOPMENT OF YUGOSLAV
POWER ENGINEERING

he issues that were dealt with in the framework of the work of JUKO

CIGRE were always related to the current problems of the Yugoslav
power industry. The main preoccupation of JUKO CIGRE is the planning
and operation of the Yugoslav electric power system. The study committees are
structured in such a way that technical problems of the elements of the power
transmission system as well as the system as a whole can be studied within the
tramework of one organization, from the point of view of the power utility
company and the electrical industry. This gives the experts the opportunity
to, among other things; coordinate the technical parameters of the equipment
needed by the power utility company, opening up the possibility of domestic
production. It should be emphasized that JUKO CIGRE dealt with technical
issues of the electric power system by exchanging experiences and making rec-
ommendations, while the policy of development and operation was the subject
of the power utility companies. A special contribution to the development of
JUKO CIGRE was made by prominent experts, companies and organizations
from Bosnia and Herzegovina.

Affirmed and experienced engineers from Bosnia and Herzegovina, in
addition to writing papers and presenting their expert standpoints, working
in special study committees, got acquainted with the current problems of the
electric power industry, exchanged experiences and made valuable contribu-
tions to the development of the electric industry. Contributions were made by
companies and organizations from Bosnia and Herzegovina that facilitated
and/or conducted appropriate research. Our experts from Bosnia and Her-
zegovina deepened their knowledge and helped to coordinate the technical
parameters of the equipment needed by the electrical industry, in order to start
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domestic production. Interested experts from Bosnia and Herzegovina, from
the electrical industry, electrical industry and faculties, participating in the work
of JUKO CIGRE, had wide opportunities for their professional training and
raising their technical culture. Energoinvest Sarajevo, Elektroprivreda BiH and
faculties, as well as other Bosnian and Herzegovinian organizations and their
experts, made an immeasurable contribution to the development of the Yugo-
slav power industry. To point out especially here the institutes and laboratories
that operated within the Energoinvest Sarajevo. On the way of its development,
Energoinvest left its mark through exceptional solutions in the field of energy.
From its humble beginnings to an economic giant and a driver of development,
Energoinvest has based its success on knowledge and incredible persistence. The
founder and long-time director of Energoinvest was engineer Emerik Blum,
a great visionary and manager who, at its beginnings, back in 1951, with 138
employees, began to write the history of this company, first under the name
Elektroprojekt (since January 1, 1959, Energoinvest) with the intention of
designing hydro and thermal power plants. According to records from 1952,
Elektroprojekt was one of 13 collective members of JUKO CIGRE.

Engineer Emerik Blum was an extraordinary human and managerial
greatness with incredible work energy. His vision of Energoinvest was a global
company capable of independently designing, producing investment equip-
ment and building power and industrial plants. From the beginning, he was
aware that without people, knowledge and communication with the world, it
is difficult to achieve something great. This is confirmed by his statements:
People are the foundation of everything... without them, nothing works, not even
computers or the Faculty is our most important factory. His spirit and innate
energy were not satisfied with small successes. Emerik Blum is the creator of
the idea of founding and developing many technical faculties and institutes
that produced the potential personnel needed by Energoinvest. Already two
years after its establishment, Energoinvest’s engineers were able to design large
power plants. Under the leadership of Emerik Blum and thanks to his vision,
the company Energoinvest crosses the borders of the country and achieves
incredible success on its development path.

However, it should be noted that the hydroelectric plants Jablanica, Rama,
Jajce I and II and Dubrovnik, and later many others, were designed in the
offices of this company. The Thermal bureau designed and carried out works
and supervision on the largest thermal power plants in BiH, TPP Kakanj and
TPP Tuzla, but also abroad. The Bureau for Transmission Lines has designed

and built tens of thousands of kilometres of transmission lines, ranging from
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10 kV to 400 kV. Energoinvest’s test station for transmission poles successfully
tested the mechanical characteristics of many types of transmission poles and
foundations. To this should be added electrical equipment and hundreds of
substations of all voltages. Energoinvest’s Energy Research and Development
Center should be highlighted in particular (IRCE).

The establishment of IRCE marked the beginning of a new period in
the independent development and production of power equipment within
Energoinvest. IRCE experienced its peak in the period from 1980 to 1992,
during which decades of experience in research and development of electric
power equipment, as well as numerous theoretical and experimental researches
in the field of electric power, were interwoven. From the aforementioned
research activities, a significant number of development projects resulted,
which are reflected in the production of new generations of switching equip-
ment intended for Energoinvest’s production facilities: SF6 high-voltage cir-
cuit breakers of voltage level 72.5-420 kV; SF6 high-voltage metal-shielded
plants 72.5-420 kV; SF6 current and voltage metering transformers 123-420
kV; SF6 medium voltage switches 12-36 kV; development of different types of
high-voltage disconnectors for voltage levels 12-420 kV.

‘Through its work and achieved results, IRCE has affirmed and established
itself as a leading organization in the field of electric power, so that some experts
of this Institute were leading members of all significant professional organiza-
tions in the former Yugoslavia. Energoinvest’s laboratory complex should be
highlighted in particular, which was involved in the research of phenomena in
the power industry, but also in the development, typical and special testing of
electrical equipment. The High Voltage Laboratory in Lukavica performed die-
lectric tests with impulse and drive frequency voltages, while the High Power
Laboratory in Visoko performed short-circuit tests of the interrupting power
of power equipment. Research in these laboratories has resulted in the devel-
opment of new electrical equipment, while the results have been published in
journals and at conferences, a significant number of which have been published
within CIGRE. These laboratories, especially in the eighties of the last century,
significantly contributed to the promotion of experts from Bosnia and Herze-
govina. The high voltage laboratory in Lukavica is still in operation today and
is owned by the mixed holding Elektroprivreda RS Trebinje, but it only per-
forms a limited number of tests due to lack of work. The Visoko High Power
Laboratory has been dismantled and no longer exists. The development of the
transmission line sector at Energoinvest was also contributed by the Testing
Station for Transmission Line Poles at Alipasin Most, which is in operation,
but performs a limited number of tests due to lack of work.
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Figure 3.10 Teachers and associates of the Faculty of Electrical Engineering in Sarajevo, Lukavica, 1986

Figure 3.11 High voltage laboratory in Lukavica
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Figure 3.12 Associates from Energoinvest’s high voltage laboratory, Sarajevo, 1982.

Top row: 2ivoiin Timi¢, Meludin Veledar, Goran Bogdanovi¢, Mladen TajSanovi¢, NedZad Bajraktarevic,
Nenad Gogié¢, Zoran Rimac, Muhamed Si3i¢ and Munib GadZo

Bottom row: Alija Smaka, Tomislav Halilovi¢, Goran Haler, Nihad Dilberovi¢, Miroslav Ljevak, Alojz Buntic,
Hajra Borovina, Salko Bajrovi¢ and Dragan Novakovic

Figure 3.13 Associates from Energoinvest’s high voltage laboratory, Sarajevo, 1984
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Figure 3.14 Energoinvest’s high-power laboratory, a) protection Figure 3.15 Energoinvest’s high power laboratory, b) test transformers,
breaker, 1985 1985

Figure 3.16 Energoinvest’s high power laboratory, ¢) medium voltage plant, 1985
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Figure 3.117 Energoinvest’s high-power laboratory, d) ballasts for adjustment of
short-circuit currents, 1985

Figure 3.18 Energoinvest’s high-power laboratory, e) control room, 1985
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Figure 3.19 Energoinvest’s test station for transmission poles, Alipasin Most
a) Preparation for the test (left), b) Testing the bearing capacity of the power line pole (right)
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DEVELOPMENT PATH OF
BH K CIGRE (1992-2022)






FOUNDING OF BH K CIGRE

H K CIGRE was founded on August 23, 1992 in Sarajevo at the Pro-

visional Founding Assembly. At the Provisional Founding Assembly,
the management of the Bosnia and Herzegovina Committee of the CIGRE
International Council — BH K CIGRE, the presidents of the study commit-
tees and the delegation to participate in the 34th session of CIGRE Paris were
elected. At the 34th session, the delegation of BH K CIGRE, led by Edhem
Bicaki¢, was welcomed by the Secretary General, Mr. Yves Porcheron. Gen-
eral Secretary Porcheron gave strong support to BH K CIGRE and enabled
our delegation to present the electricity situation in Bosnia and Herzegovina
at the CIGRE General Assembly session. This resulted in the acceptance of
BH K CIGRE into full membership of CIGRE at the next session of the
Administrative Council in March 1993. Thus, BH K CIGRE became the first
non-governmental organization in Bosnia and Herzegovina to achieve its full
membership in an international umbrella organization.

Since 1993, the Bosnia and Herzegovina Committee of the International
Council has been a regular member of CIGRE and its members participate
in its work through administrative bodies, participate in working groups
and through papers at sessions and colloquiums. CIGRE President Michel
Chamia visited BH K CIGRE during 1998. General Secretary Jean Kowal
attended the sixth conference of BH K CIGRE in 2003, and President André
Merlin attended the Ninth Conference of BH K CIGRE in 2009. The current
president of BH K CIGRE, Edhem Bic¢ak¢i¢, was admitted to the Adminis-
trative Council of CIGRE at the General Assembly of CIGRE Paris, held on
August 22, 2016 in Paris.

Study committees are the basic form of organizing and connecting mem-
bers of BH K CIGRE. As a rule, the number of study committees and the
content of their work corresponds to the study committees of CIGRE Paris.
'The scope of work of each study committee is defined in accordance with the
areas of activity of CIGRE Paris study committees. So far, BH K CIGRE has
successfully organized six crucial international gatherings in Bosnia and Her-
zegovina. Authors from Bosnia and Herzegovina have published 10 papers at
CIGRE sessions in Paris since 2000. A significant number of our members

participated in the work of CIGRE working groups.

Development Path of BH K CIGRE (1992-2022)
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With the breakup of Yugoslavia, the work of the Yugoslav Committee of
CIGRE (JUKO CIGRE) ceased, and seven national committees were formed,
which continued their work and achieved continuity of membership in the
CIGRE International Council and are included in the group of older national
committees of the International CIGRE, legal successors of JUKO CIGRE.
'They are: BH K CIGRE (Bosnia and Herzegovina), CG KO CIGRE (Mon-
tenegro), HO CIGRE (Croatia), Kosovo CIGRE (Kosovo), MAKO CIGRE
(Macedonia), Slovenian Forum of Electricians CIGRE — CIRED (Slovenia)
and CIGRE Serbia (Serbia).

Bosnia and Herzegovina Committee of the International Council on
Large Electrical Systems CIGRE — BH K CIGRE is the largest professional,
non-governmental, independent and voluntary organization in Bosnia and
Herzegovina. It was founded on August 23, 1992, and since August 1993 it
has been a full member of the International Council on Large Electrical Sys-

tems — CIGRE.

At the First Founding Assembly of the Bosnia and Herzegovina CIGRE

Committee, held on August 23, 1992, the Bosnia and Herzegovina Commit-
tee of the International Council on Large Electrical Systems — BH K CIGRE

was founded, whose founders are:

Dr. Rusmir Mahutéehaji¢
Dr. Salih Car§imamovi¢
Dr. Alija Muharemovié¢
Dr. Rasim Gacanovié¢
Edhem Bicakcic¢
Sabaheta Sadikovié¢
Zoran Dragnié¢

Mr. Luka Deak

Zaim Karamehmedovié¢
Mirsad Fazlinovi¢

Prof. Franjo Bozuta
Prof. Avdo DZumruk¢ié
Mr. Miroslav Vukovié¢
Malik Kulender

Mirsad Brajlovi¢

Afan Mesi¢

Branislav Erié

Enver Kreso

Alija Isakovi¢

Mr. Nedzad Rasidbegovi¢
Mustafa Jasi¢

Ekrem Demirovi¢
Mr. Mensur Lacevic¢
Jusuf Krvavac

Sejfo Talji¢

Nedzad Smailbegovi¢
Drago Kecman
Slobodan Primorac
Mr. Sedina Eri¢
Amira Puzi¢

Veseliko Dragni¢
Dubravka Nikoli¢
Mr. Nikola Rusanov
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Figure 4.1 Decision of the High Court in Sarajevo on the entry of the Bosnia and Herzegovina Committee of the International Council on Large
Electrical Systems CIGRE into the Register
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MANAGEMENTS OF BH K CIGRE

Presidents

BH K CIGRE was headed by Prof. Dr. Rusmir Mahmutéehaji¢ from its foun-
dation until 2015, and since 2015, by Edhem Bic¢akéic.

Figure 4.2 Prof. Dr. Rusmir Mahmutéehaji¢ Figure 4.3 Edhem Bicak¢ic

Temporary bodies of the Executive Board of BH K CIGRE (1992-1995)

President: Prof. Dr. Rusmir Mahmutéehaji¢, B.Sc. Electrical Engineering
Vice President: ~ Dr. Salih Sadovi¢, B.Sc. Electrical Engineering

Study committees — presidents
STK 11  Rotating machines — Prof. Dr. Milan Zecevi¢, B.Sc. Electrical

Engineering, Faculty of Electrical Engineering, Sarajevo;

STK 12 Transformers — Ninoslav Vidovi¢, B.Sc. Electrical Engineering, JP
EP BiH Elektroprijenos, Sarajevo;

STK 13 Switching equipment — Dr. Zoran Gaji¢, B.Sc. Electrical Enginee-
ring, Energoinvest IRCE, Sarajevo;
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STK 15

STK 21

STK 22

STK 23

STK 31

STK 33

STK 34

STK 35

STK 36

STK 37

STK 38

STK 39

Materials for electrotechnology — Dr. Kemo Sokolija, B.Sc. Electrical
Engineering, Faculty of Electrical Engineering, Sarajevo;

High wvoltage insulated cables — Malik Kulender, B.Sc. Electrical
Engineering, JP EP BiH, Sarajevo;

Owerhead lines — Nikola Vucini¢, B.Sc. Electrical Engineering,
Energoinvest, Sarajevo;

Substations — M.Sc. Mensur Lacevi¢, B.Sc. Electrical Enginee-
ring, Electroforce, Sarajevo;

Power system distribution — Milivoje Tomi¢, B.Sc. Electrical Engi-
neering, JP EP BiH, Sarajevo;

Power systems insulation coordination — Dr. Mirsad Ras¢i¢, B.Sc.
Electrical Engineering, Faculty of Electrical Engineering,
Sarajevo;

Power systems protection and local control — Prof. Dr. Franjo Bozuta,
B.Sc. Electrical Engineering, JP EP BiH, Sarajevo;

Power systems communications and telecontrol — M.Sc. Luka Deak,
B.Sc. Electrical Engineering, JP EP BiH, Sarajevo;

Power systems electromagnetic compatibility — Dr. Rasim Gacanovid,
B.Sc. Electrical Engineering, Ministry of Energy, Mining and
Industry of the Republic Bosnia and Herzegovina;

Power systems planning and development — M.Sc. Sedina Eri¢, B.Sc.
electrical engineering, JP EP BiH, Sarajevo;

Power systems analysis and technigues — Dr. Salih Sadovi¢, B.Sc.
Electrical Engineering, Faculty of Electrical Engineering, Sarajevo;
Power system operation and control — Dr. Mensur Hajro, B.Sc.
Electrical Engineering, Faculty of Electrical Engineering, Sarajevo.

Members of the Supervisory Board

Boro Bjelobrk, B.Sc. Electrical Engineering, JP EP BiH, Sarajevo;
Dr. Alija Muharemovi¢, B.Sc. Electrical Engineering, Faculty of Electrical

Engineering, Sarajevo;

Veseljko Durdevi¢, B.Sc. Electrical Engineering;

Dr. Salih Car§imamovi¢, B.Sc. Electrical Engineering, Ministry of Energy,

Mining and industry of the Republic of BiH;

Slobodan Primorac, B.Sc. Electrical Engineering, JP EP BiH.
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Bodlies of the Bosnia and Herzegovina CIGRE Committee
(1995-2015)

Bodies of the Bosnia and Herzegovina CIGRE Committee are:

Assembly — all members of BH K CIGRE;

Presidency (after 2011 Council);

Management Board (prior to 1999, the Executive Board consisted of vice-
presidents, presidents of STK and members of the Executive Board
from the ranks of scientific and professional workers);

Supervisory Board.

President of the Bosnia and Herzegovina CIGRE Committee

Prof. Dr. Rusmir Mahmutéehaji¢, B.Sc. Electrical Engineering ~ 1992-2015

Presidency/Council of the Bosnia and Herzegovina CIGRE
Committee

Prof. Dr. Rusmir Mahmutcehaji¢, B.Sc.

electrical engineering, president 1995-2015
Academician Prof. Dr. Bozidar Mati¢, B.Sc. Electrical Engineering,

Academy of Sciences and Arts of BiH 1995-2007
Academician Prof. Dr. Zijo Pasi¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 19952015

Doc. Dr. Mirza Kusljugi¢, B.Sc. Electrical Engineering,
Faculty of Electrical and Mechanical Engineering, Tuzla

1995-2007

M. Josip Jerkovi¢, B.Sc. Electrical Engineering,

JP Elektroprivreda HZ HB, Mostar 2003-2007
Mr. Ognjen Markovi¢, B.Sc. Electrical Engineering,

JP EP BiH, Elektroprijenos, Sarajevo 2007-2011
Jakub Viteski¢, B.Sc. Electrical Engineering,

Energoinvest IDV, Sarajevo 2007-2011
Dr. Nediljko Bili¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 2007-2011
Branko Antunovi¢, B.Sc. Electrical Engineering,

JP Elektroprivreda HZ HB, Mostar 2007-2015
Zdenko Vuki¢, executive director for system operation and maintenance,

Elektroprijenos a. d. BiH 2007-2015
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Enver Kreso, B.Sc. Electrical Engineering, general manager,
JP Elektroprivreda BiH, Sarajevo

Edhem Bicakci¢, B.Sc. Electrical Engineering,
JP Elektroprivreda BiH, Sarajevo

Amer Jerlagi¢, B.Sc. Electrical Engineering, general manager,
JP Elektroprivreda BiH, Sarajevo

Hilmo Sehovi¢, B.Sc. Electrical Engineering,
JP Elektroprivreda BiH, Sarajevo

Zahrudin Sikira, B.Sc. Electrical Engineering,
JP Elektroprivreda BiH, Sarajevo

Dr. Elvedin Grabovica, general manager,
JP Elektroprivreda BiH, d. d. Sarajevo

Mr. Enver Agi¢, President of the Supervisory Board,
JP Elektroprivreda BiH, d. d. Sarajevo

Mr. Vinko Bosnjak, JP Elektroprivreda BiH, d.d. Sarajevo,
Elektrodistribucija, Zenica

Mr. Enes Cengi¢, B.Sc. Electrical Engineering, chief director,

Energoinvest, d. d. Sarajevo

2007-2009

2009-2010

2009-2011

2010-2011

2011-2011

2011-2015

2011-2015

20112015

2011-2011

Mr. Dzemail Vlahovljak, B.Sc. Electrical Engineering, chief director,

Energoinvest, d. d. Sarajevo
Mato Zari¢, general manager,

JP Elektroprivreda HZ HB, d. d. Mostar
Nikola Kresi¢, general manager,

JP Elektroprivreda HZ HB, d. d. Mostar
Dr. Nasuf Hadziahmetovié,

JP BH Telecom, d. d. Sarajevo
M. Azra Hajro, executive director for planning

and engineering, Elektroprijenos, a. d. BiH
Dr. Mensur Hajro, professor,

2011-2015

2011-2011

2011-2015

20112015

20112015

Faculty of Electrical Engineering, University of Sarajevo

Dr. Tatjana Konji¢, professor, University of Tuzla,
Faculty of Electrical Engineering
Dr. Sulejman Mesali¢, JP Elektroprivreda BiH, d.d.
Sarajevo, Thermal Power Plant Tuzla
Dubravka Nikoli¢, Inghydro d. o. o.
Ervin Vrdoljak, member of the Supervisory Board,
JP Elektroprivreda HZ HB, d. d. Mostar
Sre¢ko Vucina, JP Elektroprivreda HZHB, d. d. Mostar

20112015

2011-2015

2011-2015
2011-2015

2011-2015
2011-2015
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Executive Board of the Bosnia and Herzegovina CIGRE

Committee

'The Executive Board consists of the president, vice-presidents, STK presidents
and members of the Executive Board from the ranks of scientific and profes-
sional workers.

Vice Presidents of the Executive Board of BH K CIGRE

Slobodan Primorac B.Sc. Electrical Engineering,
JP Elektroprivreda BiH, d. d. Sarajevo 1992-1993
Prof. Dr. Bozidar Krstaji¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 1992-1993
Dr. Kemo Sokolija, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 1992-2011
Mr. Ognjen Markovi¢, B.Sc. Electrical Engineering,

JP EP BiH, Elektroprijenos, Sarajevo 1993-2007
Mr. Miroslav Ljevak, B.Sc. Electrical Engineering,

Energoinvest, Sarajevo 1993-1995
Sabaheta Sadikovi¢, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 19952011
Krunoslav Putica, B.Sc. Electrical Engineering,

Energoinvest, IEE, Sarajevo 1995-2007

Dr. Mirza Kusljugi¢, B.Sc. Electrical Engineering,
Faculty of Electrical and Mechanical Engineering, Tuzla

1995-2011

Josip Kreh, B.Sc. Electrical Engineering, JP EP BiH,

Elektrodistribucija, Zenica 1995-2015
Savo Nikoli¢, B.Sc. Electrical Engineering,

JP EP BiH Elektroprijenos, Sarajevo 1995-2012
Himzo Cosi¢, B.Sc. Electrical Engineering,

JP EP BiH, Hydropower plants on Neretva 1995-1999
Dr. Mensur Hajro, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 2007-2011
Dr. Rasim Gacanovi¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 2007-2011
Dusko Vickovi¢, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 2007-2011
Sre¢ko Vucina, B.Sc. Electrical Engineering,

JP Elektroprivreda HZ HB, Mostar 2007-2011
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Dr. Fadil Nadarevi¢, B.Sc. Electrical Engineering,

JP EP BiH, TE Tuzla

Dr. Tatjana Konji¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Tuzla

M. Nikola Rusanov, pensioner

JP EP BiH/NOS BiH

Study committees — presidem‘s

STK 11

STK 12

STK 13

STK 14

STK 15

STK 21

STK 22

Rotating machines

Dr. Semsudin Masi¢, B.Sc. Electrical Engineering,
Faculty of Electrical Engineering, Sarajevo
Transformers

Ninoslav Vidovi¢, B.Sc. Electrical Engineering,

JP EP BiH Elektroprijenos, Sarajevo
Switching equipment

20112015

2012-2015

2015-2019

1993-2002

1993-2002

Mr. Mirsad Kapetanovi¢, B.Sc. Electrical Engineering,

Energoinvest IRCE, Sarajevo

DC connections and power electronics

Dejan Grubi¢, B.Sc. Electrical Engineering,
Energoinvest, Sarajevo

Ekrem Poljski¢

Mustafa Vatrenjak, B.Sc. Electrical Engineering,
Energoinvest, Sarajevo

Dr. Nijaz Hadzimejli¢, B.Sc. Electrical Engineering,
Faculty of Electrical Engineering Sarajevo
Materials for electrotechnology

Dr. Kemo Sokolija, B.Sc. Electrical Engineering,
Faculty of Electrical Engineering, Sarajevo

High voltage insulated cables

Malik Kulender, B.Sc. Electrical Engineering,
JP EP BiH, Sarajevo

Owerhead lines

Bajro Isakovi¢, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo

Ismet Orahovac, B.Sc. Electrical Engineering,

Energoinvest IDV

1993-2002

1994-1996

1996-1997

1997-1999

1999-2002

1993-2002

1993-2002

1993-2000

2000-2002
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STK 23 Substations

Mr. Mensur Lacevi¢, B.Sc. Electrical Engineering,

Electroforce Sarajevo 1993-2001
STK 31 Power system distribution

Milivoje Tomi¢, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 1993-2002
STK 33 Power systems insulation coordination

Dr. Salih Carsimamovi¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 1993-2002
STK 34 Power systems protection and local control

Prof. Dr. Franjo Bozuta, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 1993-1996
Mr. Bozo Perki¢, B.Sc. Electrical Engineering,
Ministry of Tuzla Canton 1996-1999

Prof. Dr. Zijo Pasi¢, B.Sc. Electrical Engineering,
Faculty of Electrical Engineering, Sarajevo 1999-2002

STK 35 Power systems communications and telecontrol

Mr. Luka Deak, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 1993-1995
Zahid Turbi¢, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 1995-1999
Mevludin Hadzimehmedagi¢, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 1999-2002

STK 36 Power systems electromagnetic compatibility

Dr. Rasim Gacanovi¢, B.Sc. Electrical Engineering,

Federal Ministry of Transport and Communications 1993-2002
STK 37 Power systems planning and development

M. Sedina Eri¢, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 1993-1995
Acif Hadrovi¢, B.Sc. Electrical Engineering,
JP EP BiH, Sarajevo 1995-2002

STK 38  Power systems analysis and techniques

M. Nikola Rusanov, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 1993-2002
STK 39  Power system operation and control

Dr. Mensur Hajro, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 1993-2002
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In accordance with the reorganization of study committees of the Interna-
tional CIGRE, presented at the General Assembly of International CIGRE,
and based on the decision of the Administrative Council and Technical Com-
mittee of the International CIGRE, adopted after discussions within the
national committees, and articles 6 and 24 of the Statute of BH K CIGRE,
the Administrative board at the 48th session held on September 26, 2002,
adopted the Decision on the reorganization of the study committees. Based on
Article 13 of the Statute of the Bosnia and Herzegovina CIGRE Committee,
the Presidency had passed the Decision on the election of the president and
vice-president of the study committees of BH K CIGRE.

Sz‘udy committees — presz'dem‘s

STK A1 Rotating electrical machines
Dr. Semsudin Masi¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 2002-2015
Vedad Korajli¢, B.Sc. Electrical Engineering,
JP EP BiH, Hydropower plants on Neretva 2015-

STK A2 Transformers
Ninoslav Vidovi¢, B.Sc. Electrical Engineering,

pensioner Elektroprijenos, OP Sarajevo 2002-2015
Mr. Mirza Dzevlan, B.Sc. Electrical Engineering,
JP EP BiH, Hydropower plants on Neretva 2015-2019

Dr. Mensur Kasumovi¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Tuzla 2019-
STK A3 High voltage equipment

Dr. Mirsad Kapetanovi¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 2002-2015
Fikret Velagi¢, B.Sc. Electrical Engineering,
Elektroprijenos BiH, OP Sarajevo 2015-

STK B1  Cables
Malik Kulender, B.Sc. Electrical Engineering,

C&G, Sarajevo 2002-2011
Dr. Suada Penava, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 2011-2015
Mijo Terkes, B.Sc. Electrical Engineering,

JP EP HZ HB, Mostar 2015-
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STK B2

STK B3

STK B4

STK B5

STK C1

STK C2

30 Years of Work of the Bosnia and Herzegovina Committee of the International Council on Large Electrical Systems Cigre

Owverhead lines

Ismet Orahovac, B.Sc. Electrical Engineering,
Energoinvest IDV

Senad Osmovi¢, B.Sc. Electrical Engineering,
Elektroprijenos BiH, OP Sarajevo

Substations

Dr. Rasim Gacanovi¢, B.Sc. Electrical Engineering,
Institute for the application of telematic technologies
of the City of Sarajevo

Kerim Balta, B.Sc. Electrical Engineering,

Balta Consultant

DC high voltage (HVDCGC) and power electronics

Dr. Osman Musi¢, B.Sc. Electrical Engineering,
Faculty of Electrical Engineering, Sarajevo

Dr. Nijaz HadZimejli¢, B.Sc. Electrical Engineering,
Faculty of Electrical Engineering Sarajevo

Dr. Mustafa Musié, B.Sc. email,

JP EP BiH, Sarajevo

Power systems protection and local control

Dr. Zijo Pasi¢, B.Sc. Electrical Engineering,

ANU BiH, Sarajevo

Dr. Sead Kreso, B.Sc. Electrical Engineering,
Faculty of Electrical Engineering, Sarajevo

Mr. Adamir Jahi¢, B.Sc. Electrical Engineering,

JP EP BiH, Elektrodistribucija, Tuzla

Mr. Sead Arnautali¢, B.Sc. Electrical Engineering,
JP EP BiH, OP Tuzla

System development and economics

Dr. Vedran Boras, B.Sc. Electrical Engineering,

JP EP HZ HB, Mostar

M. Nikola Rusanov, B.Sc. Electrical Engineering,
JP EP BiH, Sarajevo

Mr. Husnija Ferizovi¢, B.Sc. Electrical Engineering,
NOS BiH

Mr. Bojan Zecevi¢, B.Sc. Electrical Engineering,
NOS BiH

System management and operation

Dr. Mensur Hajro, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo

2002-2015

2015-

2002-2015

2015-

2002-2007

20072015

2015-

2002-2015

2015-2018

2018-2021

2021~

2002-2003

2003-2007

20072015

2015-

2002-2007



STK C3

STK C4

STK C5

STK Cé6

STK D1

Dr. Smajo Bisanovi¢, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 2007-2015
Dr. Samir Avdakovi¢, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 2015-2021
Mr. Husnija Ferizovi¢, B.Sc. Electrical Engineering,

NOS BiH 2021~

Sysz‘em and environment

Dr. Alija Muharemovi¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 2002-2007
Kadira Mocevi¢, Prof. of biology,
JP EP BiH, Sarajevo 2007-2015

Dr. Irfan Turkovi¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Sarajevo 2015-
Technical properties of the system

Mr. Miroslav Ljevak, B.Sc. Electrical Engineering,

Energoinvest, Sarajevo 2002-2007
Dr. Amir Toki¢, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering, Tuzla 2007-
Electricity market

Mr. Mirsad Sabanovi¢, B.Sc. Electrical Engineering,

JP EP BiH 2002-2015
Dr. Omer Hadzi¢, B.Sc. Electrical Engineering,
NOS BiH 2015-

Distribution systems and small power plants
Milivoje Tomi¢, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo 1993-2006
Branko Antunovi¢, B.Sc. Electrical Engineering,

JP Elektroprivreda HZ HB, Mostar 2006-2011
Dr. Drago Bago, B.Sc. Electrical Engineering,

JP Elektroprivreda HZ HB, Mostar 2011-

Materials and new technologies

Dr. Kemo Sokolija, B.Sc. Electrical Engineering,

Faculty of Electrical Engineering Sarajevo 2002-2011
Mr. Amra Omeragié¢, B.Sc. Electrical Engineering,
Elektroprijenos BiH 2011-2015
Dr. Meludin Veledar, B.Sc. Electrical Engineering,
pensioner NOS in BiH 2015-2017

Dr. Adnan Mujezinovi¢, B.Sc. Electrical Engineering,
Faculty of Electrical Engineering, Sarajevo 2017-
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STK D2  Information systems and telecommunications
Dusko Vickovi¢, B.Sc. Electrical Engineering,
JP EP BiH/NOS in BiH

Dr. DZemo Borovina, B.Sc. Electrical Engineering,

JP EP BiH, Sarajevo

2002-2015

2015-

Members of the Executive Board fram the ranks of scz'em‘g‘ic and

professianal workers

Prof. Dr. Sead Softi¢, B.Sc. Electrical Engineering,
JP EP BiH, Sarajevo

Dr. Salih Car§imamovié¢, B.Sc. Electrical Engineering,
Faculty of Electrical Engineering, Sarajevo

Sabaheta Sadikovi¢, B.Sc. Electrical Engineering,
JP EP BiH, Sarajevo

Tomas Babi¢, B.Sc. Electrical Engineering,

Mr. Dzemail Vlahovljak, B.Sc. Electrical Engineering,
Energoinvest

Dr. Ahmet Gavranovi¢, B.Sc. Electrical Engineering,

Faculty of Electrical and Mechanical Engineering in Zenica

Hamdija Puliman, B.Sc. Electrical Engineering,
Energoinvest, Sarajevo

Dr. Nediljko Bili¢, B.Sc. Electrical Engineering,
Faculty of Electrical Engineering, Sarajevo

Acit Hadrovi¢, B.Sc. Electrical Engineering,
JP EP BiH, Sarajevo

Mr. Nedzad Rasidbegovi¢, B.Sc. Electrical Engineering,
BH Telecom

Marko Ivan Blazevi¢, B.Sc. Electrical Engineering,
JP EP HZ HB, Mostar

Mr. Azra Hajro, B.Sc. Electrical Engineering,
Elektroprijenos BiH, Sarajevo

Dubravka Nikoli¢, B.Sc. Electrical Engineering, retired,
JP EP BiH

Dr. Izudin Kapetanovi¢, B.Sc. Electrical Engineering,
SODA SO, Tuzla

Branko Antunovi¢, B.Sc. Electrical Engineering,

JP Elektroprivreda HZ HB, Mostar
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M. Vinko Bosnjak,
JP Elektroprivreda BiH, d. d. Sarajevo,
Elektrodistribucija, Zenica

2011-2015

The Super@isory Board of the Bosnia and Herzegovina CIGRE

Committee

Ahmed Erkocevi¢, B.Sc. Electrical Engineering, member,
JP EP BiH, Sarajevo

Boro Bjelobrk, B.Sc. Electrical Engineering, member,
JP EP BiH, Sarajevo

Dzevad Gani¢, B.Sc. Electrical Engineering, president,
Energoinvest

Jakub Zeci¢, B.Sc. Electrical Engineering, member,
JP EP BiH, TE Tuzla

Uzeir Muratovi¢, B.Sc. Electrical Engineering, member,
JP EP BiH, HPP on Neretva

Acif Hadrovi¢, B.Sc. Electrical Engineering, member, pensioner
JP EP BiH, Sarajevo

Marko Lon¢ar, B.Sc. Electrical Engineering, member,
Elektroprijenos BiH

Nikola Anti¢, B.Sc. Electrical Engineering, member, pensioner
JP EP BiH

Dr. Alija Muharemovi¢, B.Sc. Electrical Engineering, member,
Faculty of Electrical Engineering, Sarajevo

1995-1999

1995-1999

1995-2015

1995-1999

1995-1999

2007-2015

20072015

20112015

2011-2015

Secretariat of the Bosnia and Herzegovina CIGRE Committee

General Secretaries

Sre¢ko Nui¢
Luka Deak
Jasmina Jaki¢

Dr. Mario Kokorus

Employees
Radzija Muratovié¢

1992-1994
1994-1995
1995-2013
2013-2015

1994-1997
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Figure 4.4 Information number 1. (first printed copy of Novosti (News) BH K CIGRE, December 1992)
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CURRENT ORGANISATION OF
BH K CIGRE

President of
BH K CIGRE

Assembly Steering committee

Supervisory board Secretariat

Part of the management with members of the secretariat of BH K CIGRE

3() % ) cigre

YEA
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MANAGEMENT OF BH K CIGRE

President of BH K CIGRE
Edhem Bicak¢ié¢

Electrical Engineering, Faculty of Elec-
trical Engineering, University of Sarajevo;
Author and co-author of several profes-
sional papers for JUKO CIGRE, BH K
CIGRE, SEERC;

General Director of Elektroprivreda
BiH (1992-1996);

President of the BH K CIGRE delega-
tion at the CIGRE Assembly in Paris in
1992 when the application for reception
of BH K CIGRE was submitted;

Head of the Independent Power Supply

Project of Sarajevo under wartime conditions on 35 kV voltage in 1994 and

110 kV voltage in 1995.

President of BH K CIGRE from November 25, 2015;

Member of the Administrative Council of CIGRE Paris since 2016;
Member of the SEERC Steering committee since 2016;

Honorary member of CIGRE Paris since 2022.

Contributions to the development of CIGRE:

Participant of the Founding Assembly of BH K CIGRE, held on August
23, 1992;

*  Bearer of BH K CIGRE reforms in accordance with the commitments of
the umbrella organization CIGRE Paris;

*  An active role in finding an acceptable model for the transition of the
energy sector of Bosnia and Herzegovina from coal to renewable sources
(reduction in the use of fossil fuels, increase in energy efficiency, intensive
integration of RES);

*  Supported the work of round tables within BH K CIGRE,;
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*  'The first named author of the Monograph 25 years of the Bosnia and
Herzegovina Committee of the International Council on Large Electri-
cal Systems, Sarajevo in 2018;

*  Significant support for the activities of students and young researchers for
membership in CIGRE Paris, but also for their participation in BH K
CIGRE conferences;

Assembly

The Assembly is the highest organ of
the Association which consists of all
members of the Association.

President of the Assembly of BH K
CIGRE:

M.Sc. Aleksandar Cincar, B.Sc. Elec-

trical Engineering.

Steering committee

'The Steering committee is the executive body of the Association. The Steering
committee consists of 21 members: the president, four vice-presidents and 16
members. The members of the Steering committee are elected and dismissed

by the Assembly.
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Members of the Steering committee of Bosnia and Herzegovina CIGRE Committee

Edhem Bicak¢ic, President Prof. Dr. Zijad Bajramovi¢, Vice President Dr. Nada Cincar, Vice President

Prof. Dr. Alija Muharemovi¢, Vice President Mato Zarié, Vice President Alaudin Alihodzi¢, member
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Prof. Dr. Samir Avdakovié, member Prof. Dr. Drago Bago, member Dr. DZemo Borovina, member

Mr. Mirza DZevlan, member Dr. Omer Hadzi¢, member Enes Hasanhodzi¢, member

30 .(/
7
YEA
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Prof. Dr. Selim Hasovi¢, member M.Sc. Marko Iki¢, member Prof. Dr. Anton Jekauc, member

Doc. Dr. Milodrag KoSarac, member Dr. Ajla Merzi¢, member M.Sc. Sabina Daci¢-Lepara, member
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Doc. Dr. lvan Ramljak, member Prof. Dr. Amir Toki¢, member Prof. Dr. Irfan Turkovié¢, member

Supervisory Board

'The Supervisory Board has a president and four members who are elected and dismissed by the Assembly of the
Association.

Members of the Supervisory Board of the Bosnia and Herzegovina CIGRE Committee

Irfan Durmié, president Avdo Kambur, member Sejda Kruscica-Fejzi¢, member
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Namik Nuhanovi¢, substitute member Bojan Zecevi¢, member Zlatan Gafi¢, substitute member

Monija Noguli¢, member
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SECRETARIAT OF BH K CIGRE

General Secretary of BH K CIGRE:

Fadil Haveri¢ 2015-2020
Esad Tanovié¢ 2020-
Employees of BH K CIGRE
Edina Masnié 1996—

Aida Toromanovi¢  2016—
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WOMEN IN ENERGY FORUM

'The Women in Energy Forum within BH K CIGRE started work in 2019.

'The Women in Energy Forum is dedicated to promoting women experts in
this field, inspiring them to follow their professional and academic interests in
engineering.

Vision and mission of the Women in Energy Forum

'The Women in Energy Forum aims to help women experts in their career
development, including increasing self-confidence and improving professional
skills.

'The Women in Energy Forum will focus on current and future challenges
and opportunities for women in the energy and power industry.

Objectives of the Women in Energy Forum

—  increasing the participation of women in the total membership of BH
K CIGRE;

—  increasing the participation of women experts in the field of activity of
BH K CIGRE;

— increasing the participation of women experts in the management
structures of BH K CIGRE;

—  organizing workshops at major technical conferences, gatherings and
consultations in order to improve networking and promote membership
in BH K CIGRE;

— facilitating the process of hiring and retaining women in technical
disciplines;

—  providing assistance in the formation of new affinity groups and
supporting current activities;

—  recognition of outstanding achievements of women in electrical engi-
neering through nominations for awards and recognition;

— facilitating the development of programs and activities that promote
access and retention of women in engineering programs;

—  support for women experts in their careers to work successfully in their
preferred environments;
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—  active work of an organized group that deals with negative bias against
women experts by providing equal opportunities;

—  creating assumptions for women experts to achieve a notable career
within the power sector

Meetings and quorum of the Women in Energy Forum

Forum meetings are held once a year, and if necessary, more often, usually
during important gatherings (conferences, round tables, assemblies...). The
quorum of the Forum is at least 5 (five) present women, members of BH K
CIGRE. BH K CIGRE managers who are not members of the Forum, jour-
nalists and other interested persons may attend the Forum meeting, but with-
out the right to vote. Meetings are scheduled by the President of the Forum.
If the president does not schedule a meeting at the insistence of women mem-
bers, the meeting can be scheduled at the initiative of at least 5 women - indi-
vidual members of the Forum. At the meetings, the topic given in the content
of the work and activities of the Women in Energy Forum is considered.

Making proposals, suggestions and conclusions

The forum makes proposals, suggestions and conclusions by the majority of
votes of the present women, members of BH K CIGRE, and submits them to
the president of BH K CIGRE for further action.

Management of the Women in Energy Forum

'The members of the Women in Energy Forum (hereinafter referred to as
the Forum) are all women, members of BH K CIGRE. Currently, the Forum
has 81 members, which represents more than 20% of the total number of BH

K CIGRE members.
'The Forum has a management: a president and two deputy presidents.

Held topics within the Women in Energy Forum at BH K CIGRE
All topics held are financially supported by CIGRE Paris.

At the 14th conference of BH K CIGRE in Neum from October 20 to
23, 2019, the following topics were presented:
1. Cross-section of the state and position of women in engineering, Maja

Mufti¢ Dedovi¢, Nada Cincar, Marina Peji¢
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President: Vice President:
Maja Mufti¢ Dedovié, M.Sc. B.Sc. Eng. el. Dr. Nada Cincar, B.Sc. Eng. el. Monija Noguli¢, B.Sc. oecc

2. Glass ceiling, Emina Cosicki¢, Alma Bijedi¢, Fatima Omerovi¢ andJas-
mina Muslimovi¢

At the second work-consultative session of the Women in Energy Forum,
held on September 17, 2020 in Sarajevo, the following topics were presented:
1. Does motherhood affect the productivity of female engineers at work, Nada
Cincar
2. Does motherhood encourage subconscious gender discrimination in the work-
place, Maja Mufti¢ Dedovi¢

3. My experience as a woman in engineering, Mirsada Alicehi¢

At the 15® conference of BH K CIGRE in Neum from October 17 to 20,
2021 the following topics were presented:
1. How did you decide to study engineering / Why did you want to be an engi-
neer, Alma Bijedi¢

2. How to encourage girls to enrol in technical faculties, Maja Mufti¢ Dedovi¢
and Nada Cincar

3. BEING AN ENGINEER: Identity construction and women’s resistance in
engineering schools, Esma Musi¢
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NEXT GENERATION NETWORK

he Next Generation Network aims to encourage the active membership of
engineers and experts in BH K CIGRE in the early stages of their careers,
including providing opportunities for personal and professional development

and networking, and thus ensure the future sustainability of BH K CIGRE.

Vision of the Next Generation Network

'The Next Generation Network aims to help young engineers under the age of
35 in career development, including increasing self-confidence and improving
professional skills. The Next Generation Network is focused on the current and
tuture challenges and opportunities of young engineers in the power sector.

Content of the work and activities of the Next Generation Network

— increasing the participation of young engineers in the overall member-
ship and field of activity of BH K CIGRE;

— increasing the participation of young engineers in the management
structures of BH K CIGRE;

— organizing workshops at major technical conferences, gatherings and
consultations in order to improve networking and promote member-
ship in BH K CIGRE;

— facilitation of the process of employment of young engineers in techni-
cal disciplines;

— providing assistance in the formation of new affinity groups and sup-
porting ongoing activities;

— recognition of outstanding achievements in engineering through nomi-
nations for awards and recognition.

Members and management of the Next Generation Network

Members of the Next Generation Network are all interested young engineers,
members of BH K CIGRE. The Network has a management: a president and
two deputy presidents. The leadership of the Network, from among young
engineers - individual members, is elected and dismissed by the Steering

Committee BH K CIGRE.
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Dr. Adnan Mujezinovi¢ — president Dr. Mladen Banjanin - vice president Dr. Ivan Ramljak - vice president

At the Second conference of the Bosnia and Herzegovina CIRED Com-
mittee in Mostar, from October 25 to 27, 2020, the First working-consultative
session of the BH K CIGRE Next Generation Network was held, where the
management was elected.

As part of the 15th conference of the Bosnia and Herzegovina CIGRE
Committee held in the period from October 18, 2021 to October 21, 2021
in Neum, a meeting of the Next Generation Network was held. The following
presentations were held as part of the Network:

1. European CO2 Emissions Trading System — MoEE, Ajdin Alihodzi¢,

B.Sc. Electrical Engineering
2. Activities of EPBIH on the path of transition of coal regions - MoEE,
Nedim Turkovi¢, B.Sc. Electrical Engineering
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ACCOLADES FROM CIGRE PARIS

n 2022, CIGRE, based in Paris, awarded the high honor of

CIGRE Honorary Member to Edhem Bic¢akeéi¢, president of the
Bosnia and Herzegovina CIGRE Committee.

'The award is given for an exceptional contribution to the activi-

ties of the Association, as the president of the National Committee

of Bosnia and Herzegovina since 2015 and a member of the Admin-

istrative Council of CIGRE since 2016.

Figure 4.5 Awarding of the CIGRE Honorary Member award to Edhem Bicakcié, president of the Bosnia and Herzegovina CIGRE Committee
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Figure 4.6 Awarding of CIGRE Honorary Member

'The title of Distinguished Member is awarded to a large number of long-
term members who have contributed to CIGRE through participation in
technical work or in the framework of national committees.

In 2006, CIGRE Paris awarded the Distinguished Members award to
members of the National Committee of Bosnia and Herzegovina:

1. Prof. Dr. Rusmir Mahmutcehajié,

2. Prof. Dr. Mirsad Kapetanovi¢ and

3. Prof. Dr. Mensur Hajro

Figure 4.7 Prof. Dr. Mensur Hajro and Prof. Dr. Mirsad Kapetanovi¢
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RECOGNITIONS AND AWARDS OF
BH K CIGRE

A systematic solution fbr awam’ing recognition and awards

'The awarding of recognitions and awards should be an ongoing process so
that it is systemically regulated, through the appropriate Ordinance that
was adopted on May 17, 2017. Recognition and awards for their work can be
received by members, honorary members, friends and sponsors of the Bosnia
and Herzegovina Committee of the International Council on Large Electrical
Systems CIGRE - BH K CIGRE. The awarding of recognitions and prizes
according to this model began during the 13th conference of BH K CIGRE
in Neum from September 17 to 21, 2017.

'The following recognitions can be awarded for the contribution to the
creation, work and affirmation of BH K CIGRE:

1. Lifetime achievement award,

2. Plague;

3. Praise;

4. Diploma for distinguished report.

As a sign of gratitude for the significant contribution to the improvement,
acquisition and exchange of knowledge and experience in the field of electric
power or other areas that are responsible for the development, testing, production
and use of electric power equipment, lifetime

achievement awards were awarded, as the high-
est recognition of BH K CIGRE (2017-2021):
Emerik Blum

Prof. Dr. Vefik Karabdi¢

Prof. Franjo Bozuta

Prof. Dr. Jovo Mandi¢

Acc. Prof. Dr. Kemal Hanjali¢

Prof. Dane Maljkovi¢

Acc. Prof. Dr. Branislava Perunici¢

Hakija Turajli¢

Acc. Prof. Dr. Bozidar Mati¢

Acc. Prof. Dr. Svetozar Zimonji¢,

posthumously
Prof. Mesud Ibrahimpasi¢
Acc. Prof. Dr. Zijo Pagi¢

Prof. Sre¢ko Drazenovi¢, posthumously

Figure 4.8 Lifetime Achievement Award
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Figure 4.9 Awarded Lifetime Achievement Award, Neum, 17-21. September 2017

Figure 4.10 Awarded Lifetime Achievement Award to Dr. Jovo Mandic, in his home, Herceg Novi, in 2017
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Figure 4.11 Fourteenth conference of BH K CIGRE, Neum, October 2019

Figure 4.12 Lifetime Achievement Award

'The awarding of the Lifetime Achievement Award as a sign of gratitude
for a significant contribution to the advancement, acquisition and exchange of
knowledge and experience in the fields of power system development to acad-
emician Dr. Zijo Pasi¢, professor emeritus and professor Mesud Ibrahimpasi¢

was held in the premises of the Secretariat of the Bosnia and Herzegovina
CIGRE Committee in 2021.
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As a sign of gratitude for exceptional professional and scientific work at
BH K CIGRE (written reports at consultations, conferences, etc.) and activi-
ties for the affirmation of BH K CIGRE, plaques were awarded to individu-
als, as a special recognition (2017-2021):

Dr. Meludin Veledar

Prof. Dr. Salih Car§imamovi¢
Prof. Dr. Mirsad Kapetanovi¢
Dr. Seila Gruhonji¢-Ferhatbegovi¢
Prof. Dr. Tatjana Konji¢

Prof. Dr. Zijad Bajramovi¢
Prof. Dr. Amir Toki¢

Prof. Dr. Koviljka Stankovi¢
Prof. Dr. Predrag Osmokrovi¢
Prof. Dr. Miladin Juro$evié¢
Damir Raljevi¢

Mr. Mahir Muratovié¢

Dr. Adnan Mujezinovié

Mr. Adnan Bosovi¢

Dr. Anes Kazagi¢

Doc. Dr. Drago Bago

Mr. Edina Aganovi¢

Dr. Hidajet Salki¢

Prof. Dr. Irfan Turkovi¢

Doc. Dr. Ivan Ramljak

Prof. Dr. Mensur Kasumovié¢
Mr. Meliha Dzizi¢

Prof. Dr. Mustafa Musi¢

Mr. Nedzad Hasanspahi¢
Prof. Dr. Samir Avdakovié¢
MLr. Sanela Suljovi¢-Fazli¢
Mr. Senad Hadzi¢

Boris Brestovec

Aleksandar Cincar

M. Sabina Daci¢-Lepara
Bojan Zecevi¢

Mr. Omer Hadzi¢

Mr. Mirza Dzevlan
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Mato Zarié

Irfan Durmié¢

Vedad Korajli¢

Mijo Terkes

Raska Denjali¢
Hajdar Arifagi¢
Osman Hasanbegovi¢
Amila Omersofti¢
Dr. Ajla Merzi¢

Dr. Elvisa Bedirovié¢

Doc. Dr. Milodrag Kosarac

Prof. Dr. Nerdina Mehinovi¢ Figure 4.13 Awarding of plaques to individuals, as a special recognition for
Maja Mufti¢ Dedovié exceptional professional and scientific work in BH K CIGRE

Adem Lujnovi¢

Senad Osmovié

Kerim Balta

Enes Hasanhodzi¢

Dusko Vickovi¢

Sejda Kruscica Fejzi¢
Salih Purisevic¢

Prof. Dr. Viktor Milardi¢
Stefan Hoppert, A. Eberle
Mr. Ninoslav Simi¢

Figure 4.14 Awarding of plaques to individuals, as a special recognition for
exceptional professional and scientific work in BH K CIGRE, Neum, 2017

Figure 4.15 Mr. Ninoslav Simi¢, Nikola Tesla Institute of Electrical Engineering,
Belgrade
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As a sign of gratitude for many years of work
on the organization and affirmation of BH K
CIGRE, plaques were awarded to individuals, as
a special recognition (2017-2021):

Srecko Nuid

Acif Hadrovi¢
Sabaheta Sadikovié¢
Prof. Kadira Mocevi¢
Mr. Nikola Rusanov

Jasmina Jaki¢

As a sign of gratitude for the significant contri-
Figure 4.16 Awarding of plaques to individuals, as a special recognition for

many years of work on the organization and affirmation of BH K CIGRE bution to supporting the work and affirmation of

BH K CIGRE, plaques were awarded as a special

recognition in Mostar in 2018:

Prof. Dr. Dragan Covi¢
Bajazit Jasarevi¢

Mato Zari¢

Admir Andelija

As a sign of gratitude for the collective mem-
bership, sponsorship, long-term cooperation and
contribution to the development and affirma-

tion of BH K CIGRE, plaques were awarded to

organizations: companies, institutions, associa-

Figure 4.17 Awarding of plaques to K CIGRE individuals tions, faculties, institutes and other organizations,

as a special recognition.

Plagues as a token 0f appreciation fbr the patronage af BHK
CIGRE conferences:

—  Public enterprise Elektroprivreda Bosne i Hercegovine, d. d. Sarajevo
—  Public enterprise Elektroprivreda Hrvatske zajednice Herceg Bosne, d. d.
Mostar
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Figure 4.18 Public enterprise Elektroprivreda Hrvatske zajednice Herceg Bosne, d. d. Mostar

Figure 4.19 Public enterprise Elektroprivreda Bosne i Hercegovine, d. d. Sarajevo
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In gratitude for collective membership, sponsorship, long-term coopera-
tion and contribution to the development and affirmation of BH K CIGRE,
plaques were awarded to organizations: companies, institutions, associations,
faculties, institutes and other organizations, as special recognition (2017-2021):

ABB d.o.o., Zagreb, Croatia

Academy of Sciences and Arts, Sarajevo

Aries — Zagreb, Croatia

Bosnian-Herzegovinian-American Academy of Sciences and Arts —

BHAAAS, Louisville, Kentucky, USA

CET Energy d. o. o. Sarajevo

Shareholder company BH Telecom, Sarajevo

State Regulatory Commission for Electricity, Tuzla

ELCOM, Tuzla

Faculty of Electrical Engineering Sarajevo, University of Sarajevo

Faculty of Electrical Engineering, University of East Sarajevo

Faculty of Electrical Engineering, University of Banja Luka

Faculty of Electrical Engineering, University of Tuzla

Environmental Protection Fund of the Federation of BiH

GE Grid Solutions

HUAWEI

ISKRAEMECO Sarajevo d.o.o.

Public enterprise Elektroprivreda Bosne i Hercegovine, d. d. Sarajevo

Public enterprise Elektroprivreda Hrvatske zajednice Herceg Bosne, d. d.

Mostar

JP BH Telecom, Sarajevo

JP Elektroprenos/Elektroprijenos BiH, Banja Luka

KONCAR dd., Zagreb, Croatia

MICOM BH d.o.o., Sarajevo

Independent system operator in Bosnia and Herzegovina, Sarajevo

OMICRON electronics GmbH, Klaus, Austria

Operator for renewable energy sources and efficient cogeneration, Mostar

Schneider Electric, Sarajevo, Zagreb, Croatia

Siemens Aktiengesellschaft Osterreich, Sarajevo

Tectra — Zagreb, Croatia

TTU Energetics, Tuzla
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Figure 4.20 Awarding of plaques to organizations for collective membership, long-term cooperation
and contribution to the development and affirmation of BH K CIGRE for many years of work on the
organization and affirmation of BH K CIGRE

Figure 4.21 Awarding of plaques to organizations for collective membership, long-term cooperation
and contribution to the development and affirmation of BH K CIGRE for many years of work on the
organization and affirmation of BH K CIGRE
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Figure 4.22 Awarding of plaques to Figure 4.23 Awarding of plaques to Figure 4.24 Awarding of plaques to

organizations for long-term cooperation organizations for long-term cooperation organizations for long-term cooperation

and contribution to the development and and contribution to the development and and contribution to the development and

affirmation of BH K CIGRE, 15th conference affirmation of BH K CIGRE, 15th conference affirmation of BH K CIGRE, 15th conference

- ABB - SIEMENS — BH Telecom

Figure 4.25 Awarding of plaques to Figure 4.26 Awarding of a plaque as a sign of Figure 4.27 Awarding of a plaque of gratitude

organizations for long-term cooperation gratitude for sponsorship and contribution to for long-term cooperation and contribution to

and contribution to the development and the development and affirmation of BH KCIGRE  the development and affirmation of BH K CIGRE

affirmation of BH K CIGRE, 15th conference at the 15th conference — HUAWEI - Faculty of Electrical Engineering, University

- Cet Energy of Tuzla

Figure 4.28 Awarding of the Plaque in gratitude Figure 4.29 Awarding of a plaque as a sign Figure 4.30 Awarding of a plaque as a sign

for long-term cooperation and contribution to of gratitude for collective membership, of gratitude for collective membership,

the development and affirmation of BH KCIGRE  sponsorship, long-term cooperation and sponsorship, long-term cooperation and

- KONCAR contribution to the development and contribution to the development and
affirmation of BH K CIGRE - OMICRON affirmation of BH K CIGRE - SCHNEIDER

ELECTRIC

30@agre
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Figure 4.31 Awarding of plaques to individuals as a sign of gratitude for exceptional professional
and scientific work in BH K CIGRE and/or activities for the affirmation of BH K CIGRE - 15th
conference

Honomry members:

O 0N OV A LN
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Prof. Dr. Antun Jekauc
Prof. Dr. Selim Hasovi¢
Prof. Kadira Mocevi¢
Bajazit Jasarevi¢

Avdo Dumrukei¢

Acc. Svetozar Zimonji¢
Mr. Mensur Lacevic¢
Prof. Sead Softi¢

Prof. Dr. Milan Zecevi¢
Prof. Dr. Salih Sadovi¢
Prof. Mesud Ibrahimpasié¢
Prof. Branko Knezevi¢

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Prof. Dr. Kemo Sokolija
Prof. Dr. Izudin Kapetanovi¢
Prof. Dr. Vlado Madzarevi¢
Acif Hadrovi¢

Sabaheta Sadikovié¢

Zoran Dragni¢

Mr. Ninoslav Vidovi¢
Milivoje Tomi¢

Prof. Fuad Ceri¢

Prof. Sre¢ko Drazenovié¢
Mr. Zoran Rimac

Prof. Dr. Slobodan Milojkovi¢
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Recognitions on the occasion of 15 years of work of BH K CIGRE

On the occasion of 15 years of work of the Bosnia and Herzegovina CIGRE
Committee, at the 8" BH CIGRE conference in Neum on October 23, 2007,
in accordance with the conclusions of the BH CIGRE Steering Committee,

awards were given for scientific, professional and organizational contribution

to the following members, associates and supporters:

Figure 4.33 Appearance of Recognition for

scientific, professional and organizational

contribution
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Figure 4.32 Awarding of recognition at the Eighth conference, Neum, 2007

Nediljko Bili¢

Salih Car§imamovi¢
Zoran Dragni¢
Hamdija Duliman
Rasim Gacanovi¢
Acif Hadrovi¢
Mensur Hajro

Bajro Isakovi¢
Jasmina Jaki¢
Mirsad Kapetanovié
Josip Kreh

Malik Kulender

Collectives:

Mirza Kusljugi¢
Mensur Lacevi¢
Miroslav Ljevak
Rusmir Mahmutéehaji¢
Ognjen Markovié
Semsudin Masi¢
Edina Masni¢
Bozidar Mati¢
Radzija Muratovi¢
Osman Musié¢
Savo Nikoli¢

Ismet Orahovac

Energoinvest d. d. Sarajevo

JP Elektroprivreda BiH, Sarajevo

BH Telecom, Sarajevo

Federal Ministry of Energy, Mining and Industry
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Zijo Pasi¢

Nikola Rusanov
Sabaheta Sadikovié¢
Kemo Sokolija
Sead Softi¢
Mirsad Sabanovi¢
Milivoje Tomi¢
Dusko Vickovi¢
Ninoslav Vidovi¢
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VisiTsS FRomM PARIS CIGRE
MANAGEMENT

High officials of the International CIGRE visited BH K CIGRE:

Figure 4.34 Jean Kowal, Secretary General of International CIGRE, Figure 4.35 Philippe Adam, Secretary General of the International
Sixth conference, Neum, September 2003 CIGRE, Sarajevo, First SEERC colloquium, Sarajevo, October 2019

.(
‘Q
YEA

Development Path of BH K CIGRE (1992-2022) 163




Figure 4.36 Jean Kowal, Secretary General of International CIGRE, Sixth conference, Neum, September 2003

Figure 4.37 Michel Chamia, president of International CIGRE, visit to BH K CIGRE, Sarajevo, July 1998
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Figure 4.38 André Merlin, President of International CIGRE, Ninth conference, Neum, September 29, 2009

Figure 4.39 André Merlin, President of International CIGRE, Ninth conference, Neum, September 29, 2009
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PARTICIPATION IN CURRENT ZERO
CLUB

D uring the 18" session of CIGRE in 1960 in Paris, many engineers and
physicists, who were dealing with gas discharges in circuit breakers,
met privately to discuss these problems. They agreed that a forum should be
formed to allow free, informal discussion of switch problems and research that
would not be limited by commercial, national or similar concerns. This is how
the Current Zero Club, International Research Group on Interruption Phenomena
of Power Switching Devices, abbreviated to Current Zero Club, or CZC or Club,
was born. The mission of the Current Zero Club is to promote the advancement
of science and technology and is limited to current breaking and resulting
phenomena in power switchgear, including short circuit current limitation.
Current Zero Club, as a scientific and technical forum for discussion, is formed
by its members with equal rights, responsibilities and duties. Members should
be outstanding international experts who are actively and personally engaged
in major research as defined in the field of activity. Since this is not practically
teasible, and in order to ensure efficient and open discussions, the number of
members is limited to 30. This kind of approach was not possible at CIGRE
meetings, where the function of each delegate is to represent his country and/
or company, institution, etc. The first meeting was held in Arnhem in the
Netherlands in 1961, in which twenty members from ten countries partici-
pated. Each member represented only himself, not his company, university or
institution.

The Club has two levels of meetings. The first consists of plenary sessions
presided over by the president of the Current Zero Club and meetings of sec-
tions, presided over by vice-presidents. Plenary sessions cover the entire scope
of work and are attended by members. The president of the CIGRE study
committee, A3 — Portable and distribution equipment, is invited to these ses-
sions. Section meetings focus on specific parts of the scope:

a) Vacuum switching technology (vacuum section);

b) Switching technology in SF6 and other gases (gas section);

¢) Switching technology at low voltage (low voltage section).
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At section meetings, non-members are welcome to attend and present
their works from the scope of the Club. The President will report to CIGRE
on the main scientific and technical issues related to the scope that require
further open discussion. The President of the Club will also report to members
on any feedback or discussions with CIGRE that he believes should be further
considered for open discussion. Discussions and presentations are strictly lim-
ited to technical and scientific topics only and commercial or other business
topics are not discussed.

Figure 4.40 Current Zero Club meeting, Liverpool, 2009, England. Mirsad Kapetanovic gave an
introductory lecture at the meeting

Figure 4.41 Current Zero Club, Andover (USA), 2019, Dr. Mahir Muratovié gave a presentation as a guest
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A WORD FROM DISTINGUISHED
MANAGERS, SPONSORS,
DISTINGUISHED MEMBERS AND
FRIENDS

Admir Andelija, general manager
JP Elektroprivreda BiH d. d. Sarajevo

Dear colleagues, members of the Bosnia and
Herzegovina Committee of the Interna-
tional Council on Large Electrical Systems
- CIGRE, today, when the 30th anniversary
of the existence and activity of the Bosnia
and Herzegovina Committee of the Inter-
national Council on Large Electrical Sys-
tems - CIGRE is being celebrated, feelings
of satisfaction and pride are especially present
because they are a confirmation of continuity, and additional motivation to
continue working together, and providing a roadmap for new generations.
First of all, as an engineer, but also as the general manager of the largest elec-
trical company in Bosnia and Herzegovina - JP Elektroprivreda BiH, I see the
cooperation with BH K CIGRE over the past 30 years, first of all, as a joint
mission within the power sector of Bosnia and Herzegovina. Our partner-
ship, with full understanding for creating the backbone of the electric power
sector, results in a stronger engineering community in Bosnia and Herzego-
vina. JP Elektroprivreda BiH has confirmed its support for the work of BH K
CIGRE through a series of activities in the past years. Engineers and employ-
ees of JP Elektroprivreda BiH, through the work of study committees of BH
K CIGRE, by preparing professional and scientific papers in which topics of
importance and interest for business were discussed, created for themselves,
as well as for the company, a training ground for professional exchange of
knowledge, support for technical solutions and business ventures and space
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for professional development. These are values that are especially valued in the
business world, and which as a company we strive to implement in our busi-
ness standards and practice.

'This cooperation is more necessary and significant today than ever before.
In accordance with its long-term plans, JP Elektroprivreda BiH is commit-
ted to a sustainable transition and decarbonization of the energy sector, as
well as continuous development, safe operation and reliable maintenance of
power plants and their systems. Our engineering community has confirmed,
throughout its existence over the past years, that it is worthy of facing the
problems and everyday challenges of business. I am also convinced that in the
coming period we will further strengthen our cooperation, considering the
needs and challenges that await us in the electric power sector, but also in the
energy sector in general. The tasks that await us, in terms of decarbonization
and digitization aligned with the development cycle of the EU Green Deal,
are our joint obligation and we are confident that we will successfully find
solutions as before. Through its many years of work, BH K CIGRE confirmed
its commitment, selfless help and commitment, and provided significant pro-
tessional support to the electric power system of Bosnia and Herzegovina. I
am not speaking only on my own behalf when I say that BH K CIGRE’s
conferences are, in addition to being a place for exchanging knowledge, also a
place for good company and creating memories. We always advise young engi-
neers to be actively involved in the work of BH K CIGRE, considering that in
this way they are provided with wide opportunities to obtain information and
knowledge that will benefit them in their work and professional development.
Due to all of the above, I take the opportunity to congratulate the National
Committee - Bosnia and Herzegovina Committee of the International Coun-
cil on Large Electrical Systems CIGRE - BH K CIGRE on this great jubilee,
on behalf of JP Elektroprivreda BiH d.d. Sarajevo, and on my own behalf,
with the belief that our partnership will continue for many years through even
stronger and more responsible cooperation for the benefit of the entire com-
munity. With expressions of deep respect and desire for continued successful
work and cooperation,

Admir Andelija
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169



Mato Matan Zari¢, general manager

Elektroprenos - Elektroprijenos BiH

Electricity is undoubtedly currently one of the
most important forms of energy used by man-
kind because it is relatively easy to transport
and is easily converted into other useful forms
of energy, such as kinetic and thermal, and is
therefore one of the most valuable products of
modern civilization. The need for electricity is
constant and constantly growing.
'The electric power system is described as
a complex, dynamic system for the production, transmission and distribution
of electricity, whose primary function is to safely, reliably and economically
supply consumers with sufficient quantities of high-quality electricity. Accord-
ing to its scope, it belongs to the group of large systems. It is a system of tech-
nologically complex processes that lives and functions twenty-four hours a day,
every day of the year, and must respond to all requirements in order to deliver
electricity of appropriate quality and in sufficient quantity. The electric power
system could not function as a coherent whole if all its subsystems did not func-
tion well. By the very fact that it connects production and distribution and ena-
bles the transmission of electricity between them, the transmission system can
be said to represent the backbone of a country’s power system. In addition, with
the transmission system, i.e. interconnections, the connection of power systems
of several countries and their joint functioning is realized. In order to fulfill its
task, the transmission system should grow and develop according to the needs
of society and the environment and the progress of modern technology, even
more faster than others, keeping in mind its importance and role.
Elektroprenos - Elektroprijenos BiH is one of the most important enti-
ties in Bosnia and Herzegovina. Not only because it is responsible for a spa-
tially large, and functionally important part of the electric power system, but
also because it has grown into a respectable and socially responsible com-
pany. The company, as an important factor in the functioning of the electric
power system, provides a high degree of security of electric power transmis-
sion, which is of utmost importance that, in addition to meeting the appropri-
ate level of operational efficiency, new technologies and trends are adequately
monitored and applied in electricity transmission. As a result, more efficient
operation of the system and transmission of electricity is achieved, operating
costs are reduced, and at the same time it “keeps up” with other companies
and systems from the surrounding area and beyond.
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Synergy in any necessary and useful activity makes both society and activ-
ity develop and progress in the right direction. Ensuring that synergy between
the scientific and professional community provides the appropriate impetus for
the adequate development of both.

One of the ways of successful scientific and professional cooperation, which
can be an example to other sectors and parts of society, is BH K CIGRE, which
represents a point of contact and a successful link between these two important
segments of the electric power sector. By gathering a large number of experts
and ensuring their active participation through their bodies, it has become an
indispensable segment of professional and scientific activity.

In addition to acquiring new knowledge (know-how) and transferring
one’s own experiences from many years of work, a very important segment
of activity within BH K CIGRE is the establishment of contacts (popularly
known today as networking) with other members of the scientific and profes-
sional community from the region and beyond, which stands out on a global
level as the most important segment of successful work and development.

Elektroprenos — Elektroprijenos BiH, as one of the active members, over
the years, has successfully contributed to further development and cohesive
action within BH K CIGRE, both in management bodies and through study
committees, expert consultations, round tables, and other forms of partici-
pation. By participating in various professional and scientific gatherings, an
appropriate contribution is made to the exchange of knowledge and the solu-
tion of various problems, achievements in the field are presented, and possible
directions for further work are given.

In our society, it is present that the knowledge and experience of the aca-
demic community is not used to its full capacity, nor that the full potential of
cooperation between the scientific and professional community is used ade-
quately, to the satisfaction of all parties. The existence of bodies/institutions
such as BH K CIGRE gives the possibility of developing quality cooperation
and progress. Therefore, we should all work to preserve and further improve
such bodies and institutions, while also keeping in mind their appropriate
development in accordance with the times and given circumstances. There-
fore, it is important to once again emphasize the need and importance of joint
action on the improvement of the electric power industry, in which the opera-
tion and further development of BH K CIGRE occupies a special place.

'The Monograph on the occasion of 30 years of existence and activity of
BH K CIGRE will remain as a reminder to future generations who will con-
tribute to the further progress of the electric power sector. On this occasion, I
would like to congratulate the management and all members on the anniver-
sary of BH K CIGRE and wish them another 30 years of successful work, to
the satisfaction and benefit of the entire society.

Mato Matan Zarié
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M. sc. Marinko Gilja, general manager
Elektroprivreda Hrvatske zajednice Herceg
Bosne

Dear members of the Bosnia and Herzego-
vina Committee of the International Council
on Large Electrical Systems - CIGRE, first of
all, I would like to congratulate everyone on the
thirtieth anniversary of the establishment and
operation of BH K CIGRE on behalf of myself
and on behalf of all the employees of Elektro-
privreda Hrvatske zajednice Herceg Bosne, of

which I am the head. Also, I want to acknowledge and express gratitude to BH
K CIGRE for its immeasurable contribution to the development and reliable
tunctioning of the electric power system in BiH over the past 30 years.

Energy is the lifeblood of every modern society, and electricity as the
noblest form of energy and the power system as a whole represent one of the
key state interests. Therefore, all segments of society, government institutions,
the scientific community, and especially all participants in the power system
and the sector as a whole, professional associations and power utility compa-
nies, must work together to improve the power industry and ensure reliable,
high-quality and affordable power for everyone. Cooperation and synergistic
action are needed in solving the problems of development, construction, oper-
ation and maintenance of electric power plants for the production, distribution
and transmission of electric energy, as well as the management and manage-
ment of the entire electric power system. The ideal forum for achieving such
cooperation and coordination is BH K CIGRE.

As a socially responsible company, we at Elektroprivreda Hrvatske zajednice
Herceg Bosne always emphasize that our strategic commitment is sustainable
development based on three pillars: first, our actions must positively aftect the
business of EP HZHB; secondly, it must be beneficial to the wider social com-
munity, but also to the local community in which we operate, and thirdly, it must
be acceptable to the environment and the local population. This is an extremely
challenging time, we are in the middle of the fourth industrial revolution which
is completely changing the world and all segments of our life and business. At the
same time, there is an ongoing energy transition that is radically changing rela-
tionships, functioning and the philosophy of leading and managing the electric
power system. The goal of the transition is to establish an electric power system
without CO, emissions by the middle of the century, and its main drivers are
decarbonisation, digitalization and democratization of the electric power system
(so-called 3D megatrends). We are fully committed to the transition.
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'The transition goes with us or without us and we have to get involved and
control the processes so as not to be late and have a chaotic transition. This is our
obligation according to international agreements, especially the Treaty on the
Energy Community and the Sofia Declaration and the accompanying Green
Program for the Western Balkans. But, even more, it is our obligation towards
future generations, to whom we must enable to satisfy their needs and have a
quality life, to leave them a clean nature and this wonderful planet. Therefore,
we must not understand the transition as an imposed concept, but as the only
viable option for the further development of the electric power system.

On these foundations, we wish to cooperate and act as a member of BH
K CIGRE. The transition of the electric power sector and the power industry
poses exceptional challenges, but also opens up unimagined opportunities. It
requires the use of renewable energy sources, digitalisation, the introduction
of inventive technologies and new business models, and opens countless ques-
tions. The transition cannot be carried out effectively by any single electricity
industry activity or individual electricity industry entity, but by all of them,
coordinated and in synergy. Here we see the role of BH K CIGRE. We have
provided and will continue to support the holding of expert meetings: BH K
CIGRE conferences every other year, BH K CIRED conferences and round
tables on certain current topics as needed at the moment. Such gatherings are
precious. There, ideas, knowledge and experiences are exchanged, old and new
colleagues are met and cooperation is improved. At these gatherings, solu-
tions to existing problems are offered and answers to specific open questions
are sought, up to answers to global issues such as, for example, solving the
so-called energy trilemma, that is, how to achieve a balance between three
contradictory requirements: safe electrical energy - affordable electrical energy
- environmentally friendly electrical energy.

In addition, the professional public through BH K CIGRE should posi-
tively influence the adoption of strategic documents and laws in this area and
thereby help political decision makers in creating a quality framework and posi-
tive atmosphere for the progress and development of the electric power system
and the sector in general. This is a challenging time for everyone, for those of
us who deal with (electrical) energy, for ordinary citizens, for companies as well
as for decision makers. It is up to us to ensure that this industrial revolution and
energy transition benefits our companies, our economy, all citizens and society as
a whole. It is up to us to shape the electric power industry of tomorrow and make
a quality difference. And in this, BH K CIGRE can make a great contribution.

With the hope and desire for even more successful cooperation, I once
again congratulate the thirtieth anniversary of the establishment of BH K
CIGRE, I wish all of us successful work in the challenging decades to come,
and I sincerely greet you all,

Marinko Gilja
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Bisera Hadzialjevi¢, director
Energoinvest, d. d. Sarajevo

'The founders of the Bosnia and Herzegovina
CIGRE committee bravely advocated opti-
mism and a permanent connection between
scientists and builders. Ever since the war in
1992, guided by the principles of the CIGRE
International Council on Large Electrical

Systems, Bosnian and Herzegovinian engi-

neers have promoted the improvement of knowledge and construction activi-
ties in the development of the power system, and the establishment of connec-
tions with individuals and organizations in the country and the world in order
to exchange and improve theoretical and practical knowledge about produc-
tion, transmission and distribution of electricity.

Our company Energoinvest d. d. Sarajevo has, by implementing large
and demanding projects in the world in the field of transmission lines, substa-
tions, cathodic protection as well as the protection of the human environment,
transferred concrete experiences to the scientific community through expert
papers that were presented at the CIGRE committee. In fact, it was a contin-
uation of our scientific and construction history created by generations before.
Over seventy years of experience of our Bosnian and Herzegovinian company,
Energoinvest, at the world level, show the inseparability of these spaces from
the world we live in and the possibility of joint action in a series of generations
for general human construction.

For years, Energoinvest has helped and instructed its engineers to self-
lessly share knowledge and exchange achievements through membership and
participation in the work of CIGRE study committees. The names of many of
them are recorded in the conference proceedings, which testify to the scope
and difficulty of the author’s professional and scientific works, as well as the
skill of organizing such important gatherings.

We greatly appreciate and truly support the efforts of BH K CIGRE
because before all of us, including the engineering community of BH K
CIGRE, is the task to continue with openness for cooperation and expan-
sion of the field of activity in the coming time, to systematically facilitate the
acquisition and promotion of knowledge, gather relevant members capable and
determined to use their knowledge and experience to influence the develop-
ment and strengthening of existing forms of organization in study commit-
tees, and to contribute to the common good of our society. Energoinvest has
consistently done this for all 71 years of its existence.

Bisera Hadzialjevi¢

174 30 Years of Work of the Bosnia and Herzegovina Committee of the International Council on Large Electrical Systems Cigre



Srecko Nuié, first general secretary

BH K CIGRE

I remember well, it was the year 1992 and the
merciless aggression against Bosnia and Her-
zegovina. Summer, August ‘92. year, Sarajevo
surrounded, blocked, a city without electric-
ity, without water, no trams, no buses, due to
shelling from the surrounding hills. The city

seemed sinister. In such a situation, I don’t

know how, I was informed to come to the

premises of the Chamber of Commerce on
August 23, 1992 for the establishment of the national CIGRE Committee
of Bosnia and Herzegovina, which will operate within the framework of the
International Committee of CIGRE Paris. Of course, I was happy about it
because it acted as a resistance to the uncertainty and brutality of the aggres-
sion against Sarajevo.

I remember that hot summer day, I left on time towards the Sarajevo
centre from the Sarajevo settlement of Alipasino Polje, along the main street
that connects Ilidza with Sarajevo. The street was almost empty. Nobody any-
where. Only a few cars drive by at high speed to reduce the risk of snipers
and grenades. I luckily arrived at the meeting where about thirty of our col-
leagues gathered exclusively from Sarajevo. Colleagues from other cities could
not attend due to the blockade of entry and exit from Sarajevo. On that occa-
sion, the leadership of the BH committee was elected. I was elected secretary
general of the BH committee. After that, the management of the study com-
mittees for individual areas was chosen based on CIGRE Paris. I remember
that the then director of Elektroprivreda BiH, Edhem Bicak¢i¢, as the head
of the delegation, left via the Sarajevo airport, went to Paris, attended and
addressed the General Assembly of CIGRE, presented the electricity situ-
ation in Bosnia and Herzegovina and returned to besieged Sarajevo, which
was without electricity and water. This was followed by the organizational and
professional activities of the BH CIGRE Committee, which resulted in the
First BH Committee Conference at the end of 1993, which was held in the
cold rooms of the Holiday Inn Hotel in Sarajevo, under grenades and without
electricity, water and gas.

In such difficult conditions, we managed to publish the Proceedings from
that conference. And later the next conferences came, it was still difficult, but
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much easier. So here we are, celebrating 30 years of active work and activities
of our BH committee, which should really be proud of the successful organi-
zation of its 15 conferences and dozens of other various gatherings where hun-
dreds of papers were published.

On this occasion, I congratulate the thirtieth anniversary of the success-
tul work of the BH committee. I especially congratulate the current president
on the high and well-deserved award Honorary Member of CIGRE 2022 to
Mr. Edhem Bic¢akeéi¢, which was presented to him by the President of CIGRE
International during the ceremonial opening of the 49th session of CIGRE in
Paris, at the end of August 2022.

Zagreb, 10.09.2022.

Sre¢ko Nuié
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Jasmina Jaki¢, general secretary

BH K CIGRE (1995-2013)

Dear colleagues, whenever you remember
the joy of belonging to CIGRE activities,
you should take a look at this Monograph,
which tells about the founding, development
and successes of the Bosnia and Herzegovina
CIGRE Committee.

It is the diary of several generations of
Bosnian and Herzegovinian power engineers
who, with their enthusiasm and activities,
contributed to making our CIGRE commit-
tee recognizable and respected in the country,
the region and the world.

This is evidenced by fifteen BH K CIGRE conferences and two BH K
CIRED conferences, in which BiH experts and experts from the region and
the world participated, six international colloquiums, in which world experts
from all continents of the world, and over thirty gatherings (round tables, pres-
entations, tutorials, lectures...) held in Bosnia and Herzegovina. Furthermore,
our experts participate with their papers in the meetings of the International
CIGRE in Paris, as well as in many conferences of the national committees of
CIGRE and CIRED in the region.

Many members of the Bosnia and Herzegovina Committee of CIGRE
contributed to the work of International CIGRE through the activities of
their study committees and work groups. The Bosnia and Herzegovina Com-
mittee of CIGRE established contacts with national committees in the region
and Europe, with the aim of exchanging experiences and mutual information
of all members on current topics in the field of electric power.

We were especially honoured by the presidents of the International
CIGRE: Michel Chamia, who visited the Bosnia and Herzegovina CIGRE
Committee in 1998, André Merlin, who participated in the 9th conference
in 2009, and Jean Kowal, the general secretary, at the 6th conference in 2003.
'The Government of Bosnia and Herzegovina with the competent ministries,
Energoinvest, Elektroprijenos BiH, Iskraemeco Sarajevo, representatives of
ABB and SIEMENS, Koncar Croatia, BH Gas, USAID, regulatory com-
missions for energy and many others gave great support through the sponsor-

ship of the activities. With the development of I'T technologies, in 1997 the
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Bosnia and Herzegovina CIGRE Committee prepared and presented its web-
site www.bhkcigre.ba, where it posted all information about the activities of
our Committee, International CIGRE and national committees in the region.

Professional gatherings, organized by the Bosnia and Herzegovina
CIGRE Committee, were places to give and receive knowledge, establish con-
tacts, create new friendships and have a good time. The inclusion of young
engineers in the work of the Bosnia and Herzegovina CIGRE Committee
opened wide opportunities for obtaining information that will be useful for
their further work and improvement in their profession. All these activities
were organized by the Secretariat of the Bosnia and Herzegovina CIGRE
Committee with the support of the authorities and all members of our Com-
mittee. Edin Zametica, Zoran Dujkovi¢, Kenan Pekmezovi¢ and Tarik
Cengi¢ made a special contribution through volunteer work, who with their
selfless work helped the Secretariat to successfully organize all meetings. This
Monograph, on the occasion of 30 years of work of the Bosnia and Herze-
govina CIGRE Committee, makes us proud of the achieved results and at
the same time obliges us to improve the further work of our Committee with
common ideas.

Jasmina Jaki¢
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F rom 1993 to 2021, the Bosnia and Herzegovina CIGRE Committee has

organized 15 conferences, a total of 1,873 professional and scientific papers

were prepared and published.

FIRST BH K CIGRE CONFERENCE

Poster of the First BH K CIGRE conference

Sarajevo, December 1993.
65 papers, 89 authors and co-authors, 150 participants
'The conference was held in wartime conditions in the besieged city of Sarajevo.
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First BH K CIGRE conference, Sarajevo, 2/3. December 1993

First BH K CIGRE conference, Sarajevo, 2/3. December 1993
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First conference of BH K CIGRE: Sabaheta Sadikovi¢, Prof. Dr. Rusmir Mahmutéehaji¢, Edhem Bicak¢ic,
Academician Zijo Pasi¢ and Muhamed Cico, Sarajevo, 2/3. December 1993

First conference of BH K CIGRE: Zaim Karamehmedovi¢, Prof. Dr. Rusmir Mahmutéehaji¢, Srecko Nui¢,
Sabaheta Sadikovi¢ and Aéif Hadrovi¢, Sarajevo, 2/3. December 1993
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Ceremonial opening of the First conference of BH K CIGRE, Sarajevo, 2/3. December 1993

First BH K CIGRE conference: Zaim Karamehmedovié, Prof. Dr. Rusmir Mahmutéehaji¢, Srecko Nui¢,
Sabaheta Sadikovi¢ and A¢if Hadrovi¢, Sarajevo, 2/3. December 1993
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First BH K CIGRE conference: Edhem Bicak¢ié, Sarajevo, 2/3. December 1993
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SECOND BH K CIGRE CONFERENCE

Poster of the Second BH K CIGRE conference

Tuzla, September 1995.
86 papers, 110 authors and co-authors, 229 participants
The conference was held in wartime conditions.

30@cigre
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Second BH K CIGRE conference: Srecko Nui¢, M.Sc. Ognjen Markovié, Jasmina Jakié, Prof. Dr. Rusmir
Mahmutcéehaji¢, Sabaheta Sadikovi¢, Prof. Dr. Mirza Kusljugic, Tuzla, 3-5. September 1995

Second BH K CIGRE conference: Prof. Dr. Mirsad Kapetanovié, Nasiha Njemcevi¢, Tuzla, 3-5. September
in1995
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Second BH K CIGRE conference, Tuzla, 3-5. September 1995 Second BH K CIGRE conference: Hajrudin Suman and Prof. Dr. Mensur Hajro,
Tuzla, 3-5. September 1995

Second BH K CIGRE conference, Tuzla, 3-5. September 1995
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THIRD BH K CIGRE CONFERENCE

pod pokrouitel ]stvom

Weigre BLETROPRRRDR B

HOTEL
CAZIN

31 VII - 3. 1X 1997.

Poster of the Third BH K CIGRE conference

Cazin, September 1997.
94 papers, 149 authors and co-authors, 264 participants
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Third BH K CIGRE conference: Mirsad VeladzZi¢, President of the Una-Sana Canton, Cazin, August 31 —
September 3, 1997

Third BH K CIGRE conference: M.Sc. Branka Zivkovié, Prof. Franjo BoZuta, academician Zijo Pagi¢ and
Savo Nikoli¢, Cazin, August 31 — September 3, 1997
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Third BH K CIGRE conference, Cazin, August 31 - September 3, 1997

Third BH K CIGRE conference, Cazin, August 31 - September 3, 1997
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Third BH K CIGRE conference, TECTRA d.o.0. exhibition, Cazin, August 31 - September 3, 1997
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FOURTH BH K CIGRE CONFERENCE

IVSAVIETOVAN)
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A

Poster of the Fourth BH K CIGRE conference

Neum, September 1999.
106 papers, 158 authors and co-authors, 310 participants
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At the Third Regular Assembly, held in Neum on September 16, 1999,
the FINAL DOCUMENT was adopted. The Assembly of the Bosnia and
Herzegovina CIGRE Committee welcomes the establishment and operation
of the Joint Electricity Coordination Center. The Assembly emphasizes the
need to build and develop a clear energy strategy for Bosnia and Herzego-
vina. The economic progress of Bosnia and Herzegovina and the entire region
depends, among other things, on the preservation and development of the
personnel base.

Fourth BH K CIGRE conference: Prof. Franjo BoZuta, M.Sc. DZemail Vlahovljak, Meho Obradovi¢,
academician BozZidar Matic, Jasmina Jaki¢, Prof. Dr. Rusmir Mahmutéehaji¢, Milivoje Tomi¢, M.Sc. Nikola
Rusanov and Tarik Car§imamovié behind the podium, Neum, 12-16. September 1999

Fourth BH K CIGRE conference: Academician Zijo Pasi¢, Neum, 12-16. September 1999
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Fourth BH K CIGRE conference, Exhibition ABB, Neum, 12-16. September 1999

Fourth BH K CIGRE conference, Neum, 12-16. September 1999
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Fourth BH K CIGRE conference: Prof. Franjo BoZuta, M.Sc. Dzemail Vlahovljak, Meho Obradovic,
academician Bozidar Matic, Jasmina Jakic, Prof. Dr. Rusmir Mahmutéehajié, Milivoje Tomié, M.Sc. Nikola
Rusanov and the speaker Edhem Bicak¢ic, Neum, 12-16. September 1999

Fourth BH K CIGRE conference: Prof. Franjo BoZuta, M.Sc. DZemail Vlahovljak, Meho Obradovic,
academician Bozidar Matic, Jasmina Jakic, Prof. Dr. Rusmir Mahmutcehaji¢, Milivoje Tomi¢, M.Sc. Nikola
Rusanov and Prof. Dr. Franc Jakl, SLOKO CIGRE, Neum, 12-16. September 1999
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FIFTH BH K CIGRE CONFERENCE

OB IEAHEBRR DA

HOTEL NEUM NENM -enBar 2001,

Poster of the Fifth BH K CIGRE conference

Neum, September 2001.
142 papers, 226 authors and co-authors, 305 participants
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At the Fourth Regular Assembly, on September 27, 2001, the STATE-
MENT ON THE BOSNIA AND HERZEGOVINA ELECTRIC
ENERGY ECONOMY was adopted.

'The participants of the fifth conference of the Bosnia and Herzegovina
Committee of the International Council on Large Electrical Systems CIGRE
propose and demand urgent and complete changes in the approaches to recon-
structing and reorganizing Bosnia and Herzegovina’s electricity economy, in
accordance with scientific and professional criteria, the best interests of Bosnia
and Herzegovina’s citizens and transition processes in society and the state
with protected human rights, rule of law and free enterprise.

Fifth BH K CIGRE conference: working presidency Prof. Dr. Mensur Hajro, Josip Kreh, Sabaheta Sadikovi¢,
Prof. Dr. Rusmir Mahmutéehaji¢, M.Sc. Ognjen Markovi¢, M.Sc. Nikola Rusanov and Milivoje Tomi¢,
Neum, 23-27. September 2001

Fifth BH K CIGRE conference, Exhibition ISKRAEMECO Sarajevo, Neum, 23-27. September 2001
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Fifth BH K CIGRE conference: Slobodan Fifth BH K CIGRE conference, Neum, 23-27. September 2001
Vukasinovic, Elektroprivreda Crne Gore, Neum,
23-27. September 2001

Fifth BH K CIGRE conference, SIEMENS Exhibition, Neum, 23-27. September 2001
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SIXTH BH K CIGRE CONFERENCE
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SAVJETOVANJE BH KOMITETA

HOTEL NEUM g7 NEUM 28. IX - 02. X 2003.

NWCIGKC  BOSANSKOHERCEGOVAAKI KOMITET

pod pokroviteljstvom @ ENERGOINVEST

Poster of the Sixth BH K CIGRE conference

Neum, September/October 2003.
136 papers, 236 authors and co-authors, 285 participants
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At the Plenary Session of the Fifth Regular Assembly, held on October
2, 2003, the final document WARNING TO THE POLITICAL PUBLIC
ON THE SITUATION IN THE BOSNIA AND HERZEGOVINA
ELECTRIC ENERGY ECONOMY was adopted.

Sixth BH K CIGRE conference: M.Sc. Nikola Rusanov, Tatjana Kovacina, Jean Kowal, Secretary General
of CIGRE Paris, Prof. Dr. Rusmir Mahmutcehaji¢, Jasmina Jaki¢, Dr. Nediljko Bili¢ and Academician Zijo
Pasi¢, Neum, September 28 - October 2, 2003

Sixth BH K CIGRE conference, Neum, September 28 - October 2, 2003

Sixth BH K CIGRE conference: M.Sc. Nikola Rusanov, Tatjana Kovacina, Jean Kowal, Secretary General
of CIGRE Paris, Prof. Dr. Rusmir Mahmutcehajic, Jasmina Jakic, Dr. Nediljko Bili¢ and Academician Zijo
Pasic, Neum, September 28 - October 2, 2003
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Sixth BH K CIGRE conference, opening ceremony, Neum, September 28 - October 2, 2003

Sixth BH K CIGRE conference: Dr. Nediljko Bili¢, Academician Zijo Pasi¢ and speaker Edhem Bicakdic,
Neum, September 28 - October 2, 2003
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SEVENTH BH K CIGRE CONFERENCE

SEDMO SAVIETOVANJE
BH KOMITETA  sorec seen

NEUM

25-29.09. 2005.

Poster of the Seventh BH K CIGRE conference

Neum, September 2005.
121 papers, 216 authors and co-authors, 327 participants
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At the Final Plenary Session, the members of the Bosnia and Herzego-
vina CIGRE Committee adopted a series of conclusions, among which was

a WARNING TO THE PROFESSIONAL AND POLITICAL PUBLIC
OF BOSNIA AND HERZEGOVINA. During the Seventh Consultation,
the following presentations were organized:

1. M..Sc. Nikola Rusanov, Resynchronization of the First and Second UCTE
zones and regional processes in Southeast Europe (introductory presenta-
tion in the framework of the 1st plenary session of the Assembly of BH
K CIGRE);

2.M.Sc. Ognjen Markovi¢, Bosnia and Herzegovina and the Treaty.
Requests arising from the document to the electric power sector of Bil, status
and implementation plans (introductory presentation within the frame-
work of the 1st plenary session of the Assembly of BH K CIGRE);

3.Kemo Sokolija, Ph.D., Electrical Engineering Faculties of Bosnia and
Herzegovina and scientific research work in power engineering: Heritage,
state and future.

Seventh BH K CIGRE conference: Tatjana Kovacina, Prof. Dr. Rasim Gacanovi¢, Prof. Dr. Kemo Sokolija,
Prof. Dr. Rusmir Mahmutcehajic, Jasmina Jakic, Dr. Nediljko Bili¢ and M.Sc. Nikola Rusanov, Neum,
25-29. September 2005
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Seventh BH K CIGRE conference, opening ceremony, Neum, 25-29. September 2005

Seventh BH K CIGRE conference, welcome address by Prof. Dr. Franc Jakl, Neum, 25-29. September 2005
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EIGHTH BH K CIGRE CONFERENCE

@/, OSMO SAVIETOVANJE
@argre B KOMITETY <z

21-25.10. 2007.

Poster of the Eighth BH K CIGRE conference

Neum, October 2007.
123 papers, 254 authors and co-authors, 360 participants
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At the Final Plenary Session, the members of the Bosnia and Herzego-
vina CIGRE Committee adopted a series of conclusions, among which was a
WARNING TO THE BOSNIA AND HERZEGOVINA PUBLIC about
energy policy problems in the country.

Presentations that were organized during the Eighth conference:

1. Dr. Mirza Kusljugi¢, Political economy and reform of the electric power

sector - experiences of the reform in BiH and Southeastern Europe;

2.M.Sc. Ognjen Markovi¢, Continuation of the reform of the energy sector in
Bosnia and Herzegovina.

Eighth BH K CIGRE conference: Savo Nikoli¢, Branko Antunovié, Prof. Dr. Mirza Ku$ljugi¢, Prof. Dr. Rusmir
Mahmutcehaji¢, Jasmina Jaki¢, M.Sc. Ognjen Markovi¢, M.Sc. Azra Hajro and Prof. Dr. Rasim Gacanovic,
Neum, 21-25. October 2007

Eighth BH K CIGRE conference, Neum, 21-25. October 2007
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Eighth BH K CIGRE conference, STK A2 Transformers: Fikret Velagic, Ninoslav Vidovi¢ and Sulejman
Celigija, Neum, 21-25. October 2007

Eighth BH K CIGRE conference, Exhibition KONCAR d. d., Croatia, Neum, 21-25. October 2007
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NINTH BH K CIGRE CONFERENCE

& DEVETO SAVJETOVANJE
igré BH KOMITEIA  "REuri™

27.09 —1.10.2009.

Poster of the Ninth BH K CIGRE conference

Neum, September/October 2009.
114 papers, 196 authors and co-authors, 330 participants
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Professional presentations:

1. M.Sc. Nikola Rusanov, Experiences and development directions of EPS
BiH and its position in the region of Southeast Europe;

2.M.Sc. Azra Hajro, Status and development perspectives of the Bosnia and
Herzegovina high-voltage network;

3. André MERLIN (President of CIGRE & Special Adviser of the
European Commissioner for Energy), The Strategic Role of Power Grids
in the Implementation of a European Energy Policy.

Round table:

Electromagnetic fields of low frequencies - ELF EMF - legislation

Ninth BH K CIGRE conference: Ivan Marko BlaZevié¢, Sabaheta Sadikovic, Prof. Dr. Rusmir Mahmutéehajic,
Jasmina Jaki¢, Prof. Dr. Rasim Gacanovié, DuSko Vickovi¢, Neum, September 27 — 1. October 2009

Ninth BH K CIGRE conference, Neum, September 27 - October 1, 2009
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Ninth BH K CIGRE conference: Ivan Marko BlaZevi¢, Sabaheta Sadikovic, Prof. Dr. Rusmir Mahmutéehajic,
Jasmina Jaki¢, Prof. Dr. Rasim Gacanovi¢, Dusko Vickovi¢ and behind the speaker, M.Sc. Azra Hajro, Neum,
September 27 - October 1, 2009

Ninth BH K CIGRE conference, Neum, September 27 - October 1, 2009

Ninth BH K CIGRE conference, Neum, September 27 - October 1, 2009

30 .(/
7
YEA

BH K CIGRE Conferences 213




TENTH BH K CIGRE CONFERENCE

10. SAVJETOVANJE @gre
BH KOMITETA g e

Poster of the Tenth BH K CIGRE conference

Sarajevo, September 2011.
114 papers, 267 authors and co-authors, 420 participants
Presentation at the Opening Ceremony:
1. Dr. Mirza Kusljugi¢ (Parliament of Bosnia and Herzegovina, Sara-
jevo), State and development perspectives of EPS BiH
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Tenth BH K CIGRE conference: Branko Antunovi¢, Jasmina Jakic, Prof. Dr. Rusmir Mahmutéehaji¢, Zdenko
Vukic and Prof. Dr. Tatjana Konji¢, Sarajevo, 25-29. September 2011

Tenth BH K CIGRE conference: first row - Dulizara HadZimustafic, Prof. Dr. Mirza Kusljugi¢ and Sanela
Pokrajcic, Sarajevo, 25-29. September 2011

Tenth BH K CIGRE conference, Session STK C6, Sarajevo, 25-29. September 2011
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Tenth BH K CIGRE conference: Branko Antunovié, Jasmina Jakic, Prof. Dr. Rusmir Mahmutéehajié¢, Zdenko
Vukié, Prof. Dr. Tatjana Konji¢ and speaker Dusko Vickovi¢, Sarajevo, 25-29. September 2011

Tenth BH K CIGRE conference, Exhibition ISKRAEMECO, Sarajevo, 25-29. September 2011

Tenth BH K CIGRE conference: Jasmina Jaki¢, Prof. Dr. Rusmir Mahmutéehaji¢, Zdenko Vuki¢, Prof.

Dr. Tatjana Konji¢, Branko Antunovi¢ and speaker Dr. Elvedin Grabovica, general director of JP
Elektroprivreda BiH, Sarajevo, 25-29. September 2011
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ELEVENTH BH K CIGRE CONFERENCE

T1.5AVIETOVANIE @ogre
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Poster of the Eleventh BH K CIGRE conference

Neum, September 2013.
140 papers, 324 authors and co-authors, 410 participants

3() lé, cigre

YEA

BH K CIGRE Conferences 217



Presentations at the Opening Ceremony:

1. Prof. Dr. Mirza Kusljugi¢ (Faculty of Electrical Engineering, Univer-
sity of Tuzla), Electricity sector of Bosnia and Herzegovina: Status and
perspectives;

2. Zdenko Vuki¢ (Elektroprijenos BiH a. d. Banja Luka), Elektroprijenos
Bosnia and Herzegovina. Between profession and politics. What to do next;

3. Prof. Dr. Tatjana Konji¢ (Faculty of Electrical Engineering, University
of Tuzla), Education of Bosnia and Herzegovina power engineers.

Eleventh BH K CIGRE conference: Jasmina Jakic, Prof. Dr. Rusmir Mahmutéehaji¢, Prof. Dr. Rasim
Gacanovic and Dr. Mario Kokoru$, Neum, 15-19. September 2013

Eleventh BH K CIGRE conference, Session STK B2 Overhead lines, Neum, 15-19. September 2013
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Eleventh BH K CIGRE conference, Neum, 15-19. September 2013

Eleventh BH K CIGRE conference, Neum, 15-19. September 2013

Eleventh BH K CIGRE conference: Prof. Dr. Rusmir Mahmutéehajié, Prof. Dr. Rasim Gacanovic, Dr. Mario
Kokorus and the speaker Prof. Dr. Tatjana Konji¢, Neum, 15-19. September 2013
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TWELFTH BH K CIGRE CONFERENCE

yCIRTE

RLIRRNOR JOTERRN CONTEN EOIVIAS0 Bt U 3¢ U § D

Poster of the Twelfth BH K CIGRE conference

Neum, October 2015
155 papers, 411 authors and co-authors, 400 participants
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Presentations at the Opening Ceremony:

1. Husnija Ferizovié¢, Bosnia and Herzegovina’s transmission network: Issues
of current functioning;

2.M.Sc. sc. Edin Zametica, Electricity sector of Bosnia and Herzegovina on
the way to the European Union;

3. Prof. Dr. Tatjana Konji¢, B.Sc. Electrical Engineering (editor of the
journal), Journal B&H Electrical Engineering.

Twelfth BH K CIGRE conference: Dr. Mario Kokorus, Prof. Dr. Rusmir Mahmutcehajié, Prof. Dr. Tatjana
Konji¢ and Prof. Dr. Rasim Gacanovié¢, Neum, 4-8. October 2015

Twelfth BH K CIGRE conference, Neum, 4-8. October 2015
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Twelfth BH K CIGRE conference, OMICRON Roadshow Truck, Neum, 4-8. October 2015

Twelfth BH K CIGRE conference, Neum, 4-8. October 2015

Twelfth BH K CIGRE conference: Dr. Mario Kokorus, Prof. Dr. Rusmir Mahmutéehajic, Prof. Dr. Tatjana
Konjié, Prof. Dr. Rasim Gacanovic and the speaker Melika Mahmutbegovic, Vice President of the
Federation of BiH, Neum, 4-8. October 2015
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THIRTEENTH BH K CIGRE CONFERENCE

Poster of the Thirteenth BH K CIGRE conference

Neum, September 2017
158 papers, 344 authors and co-authors, 450 participants
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Introductory reports:

1. Edhem Bicak¢ié, Proposal of guidelines for the synthesis of the energy strat-
egy of Bosnia and Herzegovina,

2. Mustafa Musi¢, Ajla Merzi¢, Edin Lapandi¢, Usage Perspectives of coal
in BiH with regard to new trends and requirements for decarbonization of
energy systems,

3. Mustata Music, Development of new technologies - a challenge for the edu-
cational and economic system;

4. Omer Hadzi¢, Sejid Tesnjak, Balanced electricity market in BiH, with
reference to renewable sources of electricity and the future of the organized
electricity market in BiH,

5. Alaudin Alihiodzi¢, Development of the transmission network in Bosnia
and Herzegovina, including interconnecting lines.

Round table:

Coordination of EPS development in BiH at different voltage levels (HV and

MYV networks and facilities)

Thirteenth BH K CIGRE conference, ceremonial opening: Sabina Daci¢ Lepara and speaker Edhem
Bicakcic, Neum, 17-21. September 2017
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Thirteenth BH K CIGRE conference, opening ceremony, Neum, 17-21. September 2017

Thirteenth BH K CIGRE conference, Neum, 17-21. September 2017
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FOURTEENTH BH K CIGRE CONFERENCE

14. savjetovanje

BH K/O CIGRE

»Grand Hotel Neum*, Neum
20.10.-23.10.2019.

Poster of the Fourteenth BH K CIGRE conference

Neum, October 2019
164 papers, 337 authors and co-authors, 450 participants
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5 introductory presentations on important and current issues from the
electricity distribution industry were presented:

1. Edhem Bicak¢i¢, Prof. Dr. Mustafa Musié, Projection of the development
of the energy sector by 2035;

2. Dr. Ajla Merzi¢, Prof. Dr. Mustafa Musi¢, Transition of the energy sector
of Bosnia and Herzegovina - from coal to renewable sources;

3. Dalibor Marin¢i¢, VE Mesihovina, from design to commissioning, political
and legal framework, obstacles and challenges;

4. M.Sc. Omer Hadzi¢, Prof. Dr. Sejid Tesnjak, Stock Exchange and organ-
ized electricity market in Bosnia and Herzegovina;

5.Dr. Suada Penava, M.Sc. Adnan Bosovi¢, Electromobility and their
influence on the development of the electric power sector.

Fourteenth BH K CIGRE conference, Neum, 20-23. October 2019

Fourteenth BH K CIGRE conference, Neum, 20-23. October 2019
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Fourteenth BH K CIGRE conference, SIEMENS presentation, Neum, 20-23. October 2019

Fourteenth BH K CIGRE conference: Edhem Bicak¢i¢ and Mrs. Turajli¢, posthumous awarding of
recognition for lifetime achievement to Hakija Turajli¢, Neum, 20-23. October 2019

oﬁg‘;\
/2% CIgIE
S BH

YEA

228 30 Years of Work of the Bosnia and Herzegovina Committee of the International Council on Large Electrical Systems Cigre



Fourteenth BH K CIGRE conference, Neum, 20-23. October 2019

Fourteenth conference BH K CIGRE, Session STK A2 Transformers: Dr. Nada Cincar and Fikret Velagic,

Neum, 20-23. October 2019

BH K CIGRE Conferences
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Fourteenth BH K CIGRE conference, Exhibition MICOM BH, Neum, 20-23. October 2019

Fourteenth BH K CIGRE conference, Women in Energy Forum session, Neum, 20-23. October 2019
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Fourteenth BH K CIGRE conference: Irfan Durmic, Prof. Dr. Zijad Bajramovi¢ and Edhem Bicak¢ic, Neum,
20-23. October 2019
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FIFTEENTH BH K CIGRE CONFERENCE

Poster of the Fifteenth BH K CIGRE conference

Neum, October 2021
155 papers, 347 authors and co-authors, 450 participants

30 Years of Work of the Bosnia and Herzegovina Committee of the International Council on Large Electrical Systems Cigre
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Four introductory presentations on important and current issues were

presented:

1. Edhem Bicak¢i¢, Merima Karabegovi¢, Energy and climate change;

2. Ivica Jaki¢, Goran Slipac, The role and significance of green hydrogen in the
energy transition;

3. Ajla Merzi¢, Mustafa Music, Michael Schuhr, Denis Aunedi, Chal-
lenges of building power generation facilities in the conditions of a pandemic
(COVID-19) — Example of Podvelezje Wind farm;

4. Anes Kazagi¢, Paying for CO, emissions - Key influences and trends.

Round tables were also held during the 15th conference:

1. The perspective of the development of electromobility in Bosnia and Herzego-
vina and its role in the electric power sector,

2. Perspectives of RES integration in EPS BiH from the aspect of participation

in the electricity market and provision of system services.

Fifteenth BH K CIGRE conference, Neum, 17-20. October 2021
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Fifteenth BH K CIGRE conference, welcome address: Gordan Kolak, President of the Management Board
of KONCAR d.d., Croatia, Neum, 17-20. October 2021

Fifteenth BH K CIGRE conference, Neum, 17-20. October 2021
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Fifteenth BH K CIGRE conference, welcome address: Admir Andelija, general director of JP Elektroprivreda
BiH, Neum, 17-20. October 2021

Fifteenth BH K CIGRE conference, representatives of KONCAR d.d. Croatia Neum, 17-20. October 2021
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Fifteenth BH K CIGRE conference, Neum, 17-20. October 2021

Fifteenth BH K CIGRE conference, OMICRON Exhibition, Austria, Neum, 17-20. October 2021
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Table 5.1. Overview of the number of authors/co-authors and papers by

conference

Conference Year No. of authors/co-authors Total reports
1. Sarajevo 1993. 89 65

2. Tuzla 1995. 110 86

3. Cazin 1997. 149 94

4. Neum 1999. 158 106

5. Neum 2001. 226 142

6. Neum 2003. 236 136

7. Neum 2005. 216 121

8. Neum 2007. 254 123

9. Neum 2009. 196 114

10. Sarajevo 2011. 267 114

11. Neum 2013. 324 140

12. Neum 2015. 411 155

13. Neum 2017. 344 158

14. Neum 2019. 337 164

15. Neum 2021. 347 155
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DOMESTIC MEETINGS
HELD IN BOSNIA
AND HERZEGOVINA






Figure 6.1 Round table Transition of the energy sector in Bosnia and Herzegovina, Sarajevo, May 2022

For many years, the CIGRE Committee of Bosnia and Herzegovina has been
successfully organizing domestic meetings on various current topics from the
power sector. Round tables and expert lectures organized by BH K CIGRE:
— Round table Chokes - Production and exploitation, BH K CIGRE - STK
23 Distribution plants, Sarajevo, 1994;
— Round table Medium wvoltage plants, BH K CIGRE - STK Distribution
plants, Zenica, 1996;
— Operation and management of EPS BiH in wartime conditions, BH K
CIGRE - STK 39 Operation and management of electric power sys-
tems, Tuzla, 1996;
— Metal Oxide Surge Arresters, BH K CIGRE — STK 33 Surge voltages
and insulation coordination, Sarajevo, 1996;
— Drying of power transformers at the installation site, BH K CIGRE -
STK 12 Transformers, Tuzla, 1996;
— Renewal of the production of high-voltage metering transformers in Ener-
goinvest, BH K CIGRE - STK 12 Transformers, Sarajevo, 1998;
— Protection and Local Control in distributing, Faculty of Electrical Engi-
neering, University of Sarajevo and BH K CIGRE, Sarajevo, 1999;
— Round table Reform of the electric power sector, BH K CIGRE — STK 37,
38 and 39, Sarajevo, 2002.
— Numerical protection and control, Faculty of Electrical Engineering, Uni-

versity of Sarajevo and BH K CIGRE, Sarajevo, 2002;
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Figure 6.2 Round table Treatment of the neutral point in MV networks of the power system, Sarajevo, November 2016

— Round table Losses of electricity in electricity distribution, JP Eleketro-
privreda BiH and BH K CIGRE, Zenica, 2003;

— Electrical Power System Restructuring and New EU Energy Policy, Fac-
ulty of Electrical Engineering in Tuzla and BH K CIGRE -CIRED,
Tuzla, July 2007,

— Public discussion 7he state and future of Bosnia and Herzegovina’s electri-
cal power industry, Sarajevo, May 2011,

— Expert meeting Renewable energy sources and smart grids - Current situ-
ation and perspectives, Faculty of Electrical Engineering in Tuzla and
BH K CIGRE, Tuzla, June 2014;

— Public discussion 7be state of science and technology in Bosnia and Herze-
govina, Sarajevo, February 2015;
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Figure 6.3 Round table The role and importance of natural gas in Bosnia and Herzegovina - Current situation and development trends, Sarajevo, May 2022

— Round table Treatment of the neutral point in MV networks of the electric
power system, Sarajevo, November 2016;

— 9*days of BHAAAS, BH K CIGRE co-organizer, Tesli¢, May 2017
BH K CIGRE co-organized three important symposia in the field of
technical sciences:

1. The International Symposium on Standardization and Implementation of
Standards — ISSIS 2017,

2. The International Symposium on Power Quality — ISPQ 2017,

3. The International Symposium on Advanced Electrical Power Systems
(Planning, Operation and Control) — ISAPS 2017.

— Round table Coordination of EPS development in BiH at different voltage
levels (HV and MV networks and facilities), Neum, September 2017,

— Round table Impact of thermal power plants on the environment, Sarajevo,
December 2017;

— 10* days of BHAAAS, BH K CIGRE co-organizer, Jahorina, June
2018:

BH K CIGRE co-organized four symposiums in the technical field of

technical sciences:

1. International Symposium on Advanced Electrical Power Systems — ISAPS
2018;

2. International Symposium on Power Quality — ISPQ 2018,

3. International Symposium on Standardization and Implementation of
Standards — ISSIS 2018;

4. International Symposium on Computer Modelling and Simulations for
Engineering Applications — ISCoMS 2018.
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— Round table Advanced signal processing and analysis techniques in power
systems, Jahorina, June 2018;

— Round table Automatic voltage regulation in modern power systems, Jaho-
rina, June 2018;

— Round table Reducing the risks of wind farm construction, Mostar, July
2018;

— Round table Electromagnetic fields EMF - ELF, legislation, Mostar,
October 15, 2018;

— The 11" days of the Bosnian-Herzegovinian-American Academy of
Arts and Sciences (BHAAAS) in BiH were held in Sarajevo from June
20 to 23, 2019. During the 11* days, BH K CIGRE was the co-organ-
izer of the symposium in the field of technical sciences:

1. International Symposium on Innovative and Interdisciplinary Applica-
tions Advances Technologies — IAT 2019
— On the 12* days of BHAAAS in BiH organized by BH K CIGRE,
there were two presentations and established proposals and conclusions:
1. Presentation of 25 years of successful work and activities of the Bosnia and
Herzegovina Committee of the International Council on Large Electrical
Systems CIGRE — BH K CIGRE with a projection of the development of
the electric power sector,

2. Presentation of the conceptual solution of the technical museum,

— Round table Cyber security challenges in electric power companies, June 13,
2019 in the premises of the Academy of Sciences and Arts of BiH;

— Round table The future of energy production from coal in Bosnia and Her-
zegovina, 21 October 2019, Neum;

— At the 14* conference, on October 21, 2019, a meeting of the Women
in Energy Forum was organized in Neum.

— BH K CIRED organized and held its second conference in Mostar
from 25 to 27 October 2020. In September 2020, the fourth work-
consultative session of the Women in Energy Forum, which operates
within the framework of BH K CIGRE, was held, where 3 topics were
presented and a discussion was held about them;

— On the 13* days of BHAAAS in BiH, organized by BH K CIGRE,
two presentations were held and proposals and conclusions were
established:

1. 30 years since the establishment and operation of the Bosnia and Herzego-

vina Committee of the International Council on Large Electrical Systems

CIGRE - BH K CIGRE;
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2. Transition of EPBiH in the context of decarbonization of the electric
power sector within the framework of sustainable systemic and economic-
[financial parameters as well as social conditions;

— During 2021, BH K CIGRE organized the following round tables:

1. Production of electricity for own needs,

2. Perspectives of RES integration in EES BiH from the aspect of participa-
tion in the electricity market and provision of system services;

3. The perspective of the development of electromobility in Bosnia and Her-
zegovina and its role in the electric power sector.

— During the 15 conference from October 17 to 20, 2021, the Women
in Energy Forum and Next Generation Network were held;
— Round table on The transition of the energy sector in Bosnia and Herzego-

vina, Sarajevo, May 2022;

— Round table 7he role and importance of natural gas in Bosnia and Herze-

govina - Current state and development trends, Sarajevo, May 2022;

— Round table Decarbonization of the energy sector in BiH, Sarajevo, June

2022, 13 days BHAAAS, Sarajevo;

— Round table Cyber security challenges in power companies, Sarajevo, Sep-

tember 2022.

Figure 6.4 Ninth days of BHAAAS, Tesli¢, 2017
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Figure 6.5 a) Round table Decarbonization of the energy sector in Bosnia and Herzegovina, Sarajevo,
June 2022

Figure 6.5 b) Round table Decarbonization of the energy sector in Bosnia and Herzegovina, Sarajevo,
June 2022
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Figure 6.6 a) Round table on The transition of the energy sector in Bosnia and Herzegovina, Sarajevo,
May 2022

Figure 6.6 b) Round table on The transition of the energy sector in Bosnia and Herzegovina, Sarajevo,
May 2022
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Figure 6.6 c) Round table on The transition of the energy sector in Bosnia and Herzegovina, Sarajevo,
May 2022

Figure 6.7 a) Round table The role and importance of natural gas in Bosnia and Herzegovina - Current
state and development trends, Sarajevo, May 2022
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Figure 6.7 b) Round table The role and importance of natural gas in Bosnia and Herzegovina - Current
state and development trends, Sarajevo, May 2022

Figure 6.7 c) Round table The role and importance of natural gas in Bosnia and Herzegovina - Current
state and development trends, Sarajevo, May 2022
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Figure 6.8 a) Round table Reducing the risks of wind farm construction, Mostar, July 2018

Figure 6.8 b) Round table Reducing the risks of wind farm construction, Mostar, July 2018
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Figure 6.9 Tenth days of BHAAAS, Jahorina, June 2018

Figure 6.10 Tenth days of BHAAAS, signing of the Agreement, Jahorina, June 2018
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Figure 6.11 Eleventh days of BHAAAS, Sarajevo, from June 20 to 23, 2019

Figure 6.12 Round table Cyber security challenges in power companies, June 13, 2019 in the premises of
the Academy of Sciences and Arts of BiH
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Figure 6.13 Round table The future of energy production from coal in Bosnia and Herzegovina, 21 October
2019, Neum

Figure 6.14 Women in Energy Forum, Neum, October 2019
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Figure 6.15 Round table Medium voltage plants BH K CIGRE — STK Distribution plants, Zenica, 1996

Figure 6.16 a) Numerical protection and control, Faculty of Electrical Engineering, University of Sarajevo
and BH K CIGRE, Sarajevo, 2002
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Figure 6.16 b) Numerical protection and control, Faculty of Electrical Engineering, University of Sarajevo
and BH K CIGRE, Sarajevo, 2002

Figure 6.16 c) Numerical protection and control, Faculty of Electrical Engineering, University of Sarajevo
and BH K CIGRE, Sarajevo, 2002

& )
‘:/ ‘."l‘ c Ige
S BH

YEA

Domestic Meetings Held in Bosnia and Herzegovina 255



Figure 6.17 a) Awarding of recognition to Edhem Bicakg¢i¢, president of BH K CIGRE as a sign of gratitude
for successful long-term cooperation with BHAAAS. The award is presented by Mahira Tanovi¢, president
of BHAAAS. Twelfth Days of BHAAAS, Mostar, 2021

Figure 6.17 b) Transition of EPBiH in the context of decarbonization of the electric power sector within
the framework of sustainable systemic and economic-financial parameters as well as social conditions,
Mostar, 2021
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Figure 6.18 Round table Cyber security challenges in power companies, Sarajevo, September 2022
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INTERNATIONAL
MEETINGS HELD
IN BOSNIA AND
HERZEGOVINA






he Bosnia and Herzegovina CIGRE committee has organized a number

of international meetings in Bosnia and Herzegovina in the past period:

- Composite Insulators: Why Yes - Why No, BH K CIGRE - STK 15
Materials for electro technology, Sarajevo, 1998;

- International colloquium Asset Management of Switching Equipment and
New Trends in Switching Technologies, BH K CIGRE and SC A3 Inter-
national CIGRE, Sarajevo, September 2003;

- Tutorial International School on High Voltage Circuit Breakers, BH K
CIGRE, SC A3 International CIGRE and Faculty of Electrical Engi-
neering, University of Sarajevo, Sarajevo, September 2003;

- International colloquium Power Frequency Electromagnetic Fields — ELF
EMF, BH K CIGRE and CIGRE SCs, B2, B1, B3, B4, C3 and C4,
Sarajevo, June 2009;

Figure 7.1 International Colloquium Asset Management of Switching Equipment and New Trends in
Switching Technologies, Sarajevo, September 2003
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Figure 7.2 Tutorial International School on High Voltage Circuit Breakers, BH K CIGRE, SC A3 International
CIGRE and Faculty of Electrical Engineering, University of Sarajevo, Sarajevo, September 2003

Figure 7.3. International Colloquium Power Frequency Electromagnetic Fields — ELF EMF, June 2009
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- Second round table Power Frequency Electromagnetic Fields — ELF EMF
- Legislative, Sarajevo, September 2011,

- International colloquium Power Quality and Lightning, Committee for
Bosnia and Herzegovina and CIGRE SC C4, Sarajevo, May 2012;

- First SEEERC colloquium Energy-climate National strategies 2030 and
challenges for electric power sector, Sarajevo, October 25, 2019.

Figure 7.4. International Colloquium Power Quality and Lightning, Sarajevo May 2012
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Figure 7.5 a) First SEEERC Colloquium Energy-climate National strategies 2030 and challenges for electric
power sector, Sarajevo, October 25, 2019

Figure 7.5 b) First SEEERC Colloquium Energy-climate National strategies 2030 and challenges for electric
power sector, Sarajevo, October 25, 2019
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PARTICIPATION OF
BH K CIGRE IN THE
INTERNATIONAL CIGRE






H K CIGRE is a fully equal member of CIGRE Paris (one of 61 com-

mittees - members of CIGRE Paris), which is evident when proposing
and making decisions in CIGRE Paris bodies, especially in the Administra-
tive Council. During 2021, BH K CIGRE had 100 equivalent members (a
sort of collection of individual and collective members from BH K CIGRE)
in CIGRE Paris. During 2022, a further increase in equivalent members was
recorded. In addition to the above equivalent members, BH K CIGRE in
CIGRE Paris also has ten student members, students of the Faculty of Elec-
trical Engineering Sarajevo and the Faculty of Electrical Engineering East
Sarajevo. They, as students and members of BH K CIGRE, have the right
to access all databases of CIGRE Paris, and that completely equally as regu-
lar members. Student members do not pay any compensation in the name of
membership fees in CIGRE Paris, but they do not have the right to vote when
deciding on processes concerning the work of CIGRE Paris.

MEMBERS OF THE
ADMINISTRATIVE COUNCIL AND
OTHER ADMINISTRATIVE AND
WORK GROUPS OF CIGRE PARIS
FROM BOSNIA AND HERZEGOVINA

ull members of the Administrative Council with the right to vote from
BH K CIGRE, where one of the conditions for full membership of the
national committee in CIGRE Paris is that the national committees have 40
or more equivalent members, in the Administrative Council of the Interna-
tional Council on Large Electrical Systems CIGRE are:
- Prof. Dr. Rusmir Mahmutcehaji¢, the first president of BH K CIGRE
and member of the Administrative Council of CIGRE Paris (1993-2016)
- Edhem Bicak¢i¢, current president of BH K CIGRE and member of
the Administrative Council of CIGRE Paris (2016-)

Participation of BH K CIGRE in the International CIGRE
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At the General Assembly of CIGRE Paris, held in June 2022, Mr.
Edhem Bicak¢i¢ was re-elected as a member of the Administrative Council
for a period of two years, i.e. until August 2024.

PAPERS FROM BOSNIA

AND HERZEGOVINA IN THE
INTERNATIONAL CIGRE AFTER THE
FORMATION OF BH K CIGRE

fter the formation of BH K CIGRE in August 1992, the following papers

have been published from Bosnia and Herzegovina in the International

CIGRE:

38t session of the International CIGRE in 2000

1. Mirsad Kapetanovi¢, Almir Ahmethodzi¢, Behaviour of interrupters on
principles using arc-energy in direct and synthetic test circuit insulators — SC 13

2. Kemo Sokolija, Mirsad Kapetanovi¢, Mensur Hajro, R. Hartings, Use of
natural ageing test for the improvement of the design concepts of composite insu-
lators — SC 33

39t session of the International CIGRE in 2002
1. A.Brkani¢, K. Samardzi¢, 4 practical approach to the design of a power util-

ity multiservice telecommunication network — SC 35

41t session of the International CIGRE in 2006

1. Mirsad Kapetanovi¢, Almir Ahmethodzi¢, Model of the new mechanism
for double-motion of contacts in a single break HV SF6 circuit breaker — SC A3

2. Salih Car§imamovi¢, Zijad Bajramovi¢, Meludin Veledar, Miroslav
Ljevak, Predrag Osmokrovié¢, Switching overvoltages in air-insulated sub-
station (AIS) due to disconnector and circuit breaker switching — SC C4
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427 session of the International CIGRE in 2008

1. Salih Cargimamovié, Zijad Bajramovi¢, Meludin Veledar, Miroslav
Levak, Sre¢cko Nui¢, Predrag Osmokrovi¢, IMPACT OF TOWER
DIMENSIONS ONTO LEVELS OF ELF ELECTRIC AND MAG-
NETIC FIELDS OF 400 KV OVERHEAD LINES — SC C4

45 session of the International CIGRE in 2014

1.  Meludin Veledar, Zijad Bajramovi¢, Salih Carsimamovi¢, Milan Savié,
Omer Hadzi¢, Overbead line tower’s foundation type a impulse grounding
resistance — SC C4

46™ session of the International CIGRE in 2016

1. Mario Kokorus, Wolfgang Eyrich, Rasim Gacanovi¢, OVERHEAD
LINE TOWER’S FOUNDATION TYPE A IMPULSE GROUNDING
RESISTANCE IMPLEMENTATION OF BUILDING INFORMA-
TION MODELLING (BIM) PROCESS IN SUBSTATION DESIGN
SOFTWARE TO INCREASE DESIGN QUALITY - SC B3

2. Dragan Mlaki¢, Ljubomir Majdandzi¢, FUZZY RULE BASED
EXPERT SYSTEM FOR SCADA CYBER SECURITY - SC D2

47" session of the International CIGRE in 2018

1. Adem Lujnovi¢, Salih Cargimamovi¢, Meludin Veledar, Zijad Bajramovi¢,
Adnan Mujezinovi¢, EXPERIENCE OF THE APPLICATION GEN-
ERATOR CIRCUIT BREAKERS IN TPP KAKAN] - SC C4

Figure 8.1 Poster presentation of BH K CIGRE members at the 49th session of CIGRE Paris, 2018
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48" session of the International CIGRE in 2020 (virtual session)

1. Denana Campara, Andrea Hrustemovi¢, Adnan Ahmethodzié¢, N. Man-
sourov, Meludin Veledar, APPLYING AUTOMATED CYBER RISK
ASSESMENT FOR THE SMART GRID -SC D2

2. Esma Musi¢, Adnan Bosovi¢, Ajla Merzi¢, Mustafa Musi¢, HYBRID
POWER SYSTEM AND MICROGROD DESIGN FOR REMOTE
TOURISTIC VILLAGE - SC C1

49* session of the International CIGRE in 2022

At this Session of CIGRE Paris, held in the period from August 28 to Sep-
tember 2, 2022, the members of BH K CIGRE published the largest number
of papers, since its establishment in 1992.

Figure 8.2 Part of the BH K CIGRE delegates at the 49th session of CIGRE Paris, 2022

'These papers were published:

1. Anes Kazagi¢, Dragan Komljenovi¢, Emira Kozarevi¢, Hasan Avdi¢,
Nedim Sulji¢, Admir Softi¢, Ognjen Markovi¢, Dinko Mari¢, ASSET
MANAGEMENT AS A FRAMEWORK FOR ENERGY TRANSITION
OF POWER UTILITIES IN DEVELOPING COUNTRIES - SC C1

2. Ajla Merzi¢, Nedzad Hasanspahi¢, Elma Redzi¢, Elvisa Beéirovi¢,
Nedim Turkovi¢, Almin Redzi¢, Anes Kazagi¢, Mustafa Musi¢, PHO-
TOVOLTAIC POWER PLANTS ON DEGRADED MINING, SLAG
AND ASH DUMP AREAS — A CONTRIBUTION TO COAL REGION
TRANSITION PROCESSES — SC C3

3. Omer Hadzi¢, Adnan Mujezinovi¢, Zijad Bajramovi¢, Irfan Turkovié,

RISK EVALUATION FOR ANCILLARY SERVICE - §C C5
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4. Anthony Giacomoni, Diego Alvarado, Livia Amorim, Kenneth Bruninxs,
Brian Joseph, Anes Kazagi¢, Rodrigo Moreno, Subhendu Mukherjee,
Yonann Thomas, Jarrad Wright, CARBON PRICING AND WHOLE-
SALE ELECTRICITY MARKETS - KEY IMPACTS AND TRENDS
FROM AROUND THE WORLD - §C C5

5. Denana Campara, Andrea Hrustemovi¢, Adnan Ahmethodzi¢, Nikolai
Mansourov, ROLE OF DIGITAL ENGINEERING AND DIGITAL
TWIN TECHNOLOGY IN CYBERSECURITY OF ELECTRICAL
GRID - SCD2

Figure 8.3 Poster presentation of members of BH K CIGRE at the 49th session of CIGRE Paris, 2022
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PARTICIPATION OF BH K CIGRE
MEMBERS IN WORKING GROUPS
OF CIGRE PARIS

N ine of our distinguished members are active in CIGRE Paris working

groups. The following members of BH K CIGRE have been accepted as

working group members and are currently actively participating in their work:

1. Dr. Ivan Ramljak, TOR-WG B2.73 Guide for Prevention of Vegetation
Fires Caused by Overhead Line Systems;

2. Dr. Anes Kazagi¢, TOR-WG C5.32 Carbon Pricing in Wholesale
Electricity Markets;

3. Dr. DZemo Borovina, TOR-JWG C5/C6.29 New Electricity Markets,
Local Energy Communities;

4. Dr. Seila Gruhonji¢ Ferhatbegovi¢, TOR-WG B5.65 Enhancing Protec-
tion System Performance by Optimizing the Response of Inverter-Based
Sources;

5. Denana Campara, TOR-WG D2.50 Electric power utilities’ cyber secu-
rity for contingency operations;

6. Dr. Adnan Mujezinovi¢, TOR-WG B2.80 Numerical Simulation of
electrical fields on AC and DC Overhead Line Insulator Strings;

7. Mr. Sead Arnautali¢, TOR-WG B5.74 Busbar protection considerations
when using IEC 61850 process bus;

8. Nedim Turkovi¢, TOR-WG C5.35 Integration of hydrogen in electricity
markets and sector regulation;

9. Dr. Adnan Bosovi¢, TOR-WG C5.34 Summary of current uses of
electric vehicle charge/discharge flexibility in wholesale energy markets
and reliable grid operation.
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MEMBERS OF STUDY
COMMITTEES OF CIGRE PARIS
FROM BH K CIGRE

N ational CIGRE committees can nominate their experts to study com-
mittees (SC) of the International Council on Large Electrical Systems
CIGRE in the status: regular member R - regular or observer member O -
observer. From 1996 to 2020, the following members participated in the study
committees of International CIGRE from Bosnia and Herzegovina:

SCA2 Fikret Velagi¢ — observer

SC A3 Prof. Dr. Mirsad Kapetanovi¢ — regular
Mr. Almir Ahmethodzi¢ — regular
Dr. Sead Deli¢ - regular

Dr. Mahir Muratovié¢ — observer

SC B3 Dr. Mario Kokorus — observer
SC B5 Acc. Prof. Dr. Zijo Pasi¢ — observer
SCC1 Mor. Nikola Rusanov — observer

Prof. Dr. Mirza Kusljugi¢ — observer
Mr. Edina Aganovi¢ — observer

SC C2 Prof. Dr. Mensur Hajro — observer
Dr. Smajo Bisanovi¢ — observer
Mr. Jasenko Dobranié¢ — observer

SC C4 Dr. Meludin Veledar — observer
Prof. Dr. Zijad Bajramovi¢ — observer
SC C5 Mr. Mirsad Sabanovi¢ — observer
Muris Dlaki¢ — observer
SC Cé6 Milivoje Tomi¢ — observer

Prof. Dr. Tatjana Konji¢ — observer
Dr. Drago Bago — observer
SC D1 Prof. Dr. Kemo Sokolija — observer
SC D2 Dusko Vickovi¢ — observer

Mr. Amela Causevié — observer
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During 2018 and 2019, activities were started for more active participa-

tion of our members in the work of CIGRE Paris study committees. As a
result of these activities, in the period from 2020 to 2022, 14 of our members
were accepted and participated in the work of CIGRE Paris study commit-

tees, namely:

SCA2
SCA3
SC B2
SC B3
SC B4
SC B5
SCC1
SCC2
SC C3
SC C4
SC G5
SC Cé6
SCD1
SC D2

Prof. Dr. Mensur Kasumovi¢ — observer
Dr. Mahir Muratovi¢ — regular

Dr. Meludin Veledar — observer

Dr. Sead Delié — observer

Prof. Dr. Senad Huseinbegovi¢ — observer
Seila Gruhonji¢ Ferhatbegovi¢ — observer
Mr. Edina Aganovi¢ — observer

Prof. Dr. Samir Avdakovié — observer
Dr. Anes Kazagi¢ — observer

Prof. Dr. Zijad Bajramovi¢ — observer
Dr. Omer Hadzi¢ — observer

Prof. Dr. Drago Bago — observer

Prof. Dr. Adnan Mujezinovi¢ — observer
Selma Kovacevi¢ — observer

For the period from 2022 to 2024, 14 of our members were accepted as

members of study committees of CIGRE Paris, namely:

SC A1
SCA2
SCA3
SC B1
SC B2
SC B3
SC B5
SCC1
SCC2
SC C3
SC C4
SC G5
SC Cé
SC D1

Dino Haraci¢ — observer

Prof. Dr. Mensur Kasumovi¢ — observer
Dr. Mahir Muratovi¢ — regular

Zorica Mandari¢ — observer

Dr. Meludin Veledar — observer

Dr. Sead Deli¢ — observer

Dr. Seila Gruhonji¢ Ferhatbegovi¢ — observer
Mr. Edina Aganovi¢ — observer

M. Husnija Ferizovi¢ — observer

Dr. Anes Kazagi¢ — observer

Prof. Dr. Amir Toki¢ — observer

Dr. Omer Hadzi¢ — observer

Prof. Dr. Drago Bago — observer

Prof. Dr. Adnan Mujezinovi¢ — observer
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Figure 8.4 Meeting of the Study Committee 13 — Switching devices, Arnhem, 2001, the Netherlands, Prof.
Dr. Mirsad Kapetanovi¢ participating in the work

Figure 8.5 Meeting of the Study Committee 13 — Switching devices, Arnhem, 2001, The Netherlands,
Mirsad Kapetanovic, Harry Kempen, Zoran Gajic
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Figure 8.6 Fortieth session of CIGRE, Paris, 2004

Figure 8.7 Fortieth session of CIGRE, Paris, 2004, Ljubomir Kojovié, Zoran Gaji¢, Mirsad Kapetanovig,
Milan Saravolac
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Figure 8.8 Forty-first session of CIGRE, Paris, 2006

Figure 8.9 Forty-first session of CIGRE, Paris, 2006,

Ismet Orahovac, Mirsad Kapetanovi¢, Ognjen

Markovié, Halida Mahmutéehaji¢, Rusmir Mahmutéehaji¢, Jasmina Jakié
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Figure 8.10 The forty-first session of CIGRE, Paris, 2006, in front Meludin Veledar, Salih Cargimamovié,
Jasmina Jakié, behind Ognjen Markovi¢

Figure 8.11 Colloquium of Study Committee A3 — High-voltage equipment, Sarajevo, 2003
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Figure 8.12 Colloquium of Study Committee A3 — High-voltage equipment, Sarajevo, 2003. Mirsad
Kapetanovi¢, Rusmir Mahmutéehajié, Klaus Frohlich, Edelhard Kynast, Kemo Sokolija

Figure 8.13 Prof. Mirsad Kapetanovi¢ at CIGRE SC 13 meeting — Switching devices, Brishane, 1997,
Australia
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Figure 8.14 Working group CIGRE A3.41, Paris, 2018

Figure 8.15 CIGRE Joint Colloquium on High Voltage Equipment  Figure 8.16 Working group CIGRE WG B2.80, Paris, 2022, with participation of Prof.
and Substations, Nagoya, Japan, from September 28 to Dr. Adnan Mujezinovi¢
October 2, 2015, Dr. Sead Deli¢
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GENERAL

IRED (Congrés International des Réseaux Electriques de Distribution, Fr.;

International Conference on Electricity Distribution) is a leading inter-
national organization in the field of electricity distribution, where the best
international practice in technology and management of electricity distribu-
tion is presented. CIRED’s goal is to increase professional competence and
abilities, skills and knowledge in the broadest field of electrical distribution,
including distributed generation. CIRED was founded in 1970 by the Belgian
AIM (Association of Engineers of the Electro technical Institute of Liege)
and the British IEE (now IET: Institution of Engineering and Technology).
CIRED is a non-profit non-governmental association registered in Belgium.
CIRED’s administration is financially and staft led by AIM and IET and the
General Assembly. More than 35 countries from all over the world participate
in the work of the international CIRED.

CIRED’s activities are based on the activities of direct and associate

members.

1. Countries that are extremely active in CIRED (organized approach and
internal organization, number of papers and participants in conferences,
participation in work...) have the status of direct member. Countries
with direct member status have their own representative on the CIRED
Directing Committee. Direct members of CIRED are obliged to:

a. have a National Committee,

b. promote the activity of CIRED and

c. actively participate in CIRED power distribution conferences and
other activities.

2. Countries cooperating with CIRED have associate member status, but
they do not have a recognized national committee. Countries with an asso-
ciated national committee are considered associate members of CIRED.
Associated members are obliged to:

a. have a National Liaison Committee and

b. promote the activity of CIRED in the country and encourage its
members to participate in conferences on electricity distribution
CIRED and others gatherings

With the reorganization of CIGRE in Paris in 2002, its field of activity

expanded to include distribution systems. This is motivated primarily by the

BHK CIRED
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development of distributed generation and the impact on the planning and
operation of the transmission network. The issue, which was dealt with within
Committee 37 Network Planning and Development, grew into the content of the
work of Study Committee C6 Distribution Networks and Small Power Plants.
'This Study Committee 6 was established in 2002, as a place to exchange expe-
riences with distributed production in the electric power system, whereby the
field of activity was extended to consumption management and energy stor-
age. All other internal problems of distribution systems fell to CIRED: plants,
development, operation and management of the distribution network, qual-
ity of electricity supply and other issues related to customers, as well as the
organization, management and operation of distribution companies in a new

competitive environment.

FORMATION OF BH K CIRED

he initiative to establish BH K CIRED dates back to December 1998.

when the Working Group headed by Milivoje Tomi¢ was formed, presi-
dent of the then STK 31 Distribution Networks. The task of this working group
was to prepare draft decisions and appropriate materials for the establishment
of the CIGRE - CIRED Section or the CIRED Committee for Bosnia and
Herzegovina. On the basis of the proposal of the Working Group, the Steer-
ing committee of BH K CIGRE, by Decision No. 871/01, dated 29 Novem-
ber 2001, formed the Bosnia and Herzegovina CIRED Liaison Committee
- CIRED section within BH K CIGRE. Milivoje Tomi¢ was elected as presi-
dent, and Jasmina Jaki¢ as general secretary. Milivoje Tomi¢ is in charge of
appointing heads of study sections and performing the necessary actions for
applying to the CIRED International Conference.

BH K CIRED was admitted to the International CIRED Conference in
2001. In the period from 2004 to 2007, three expert meetings were held:

1. Seminar Restructuring of the electric power system and the new energy
policy of the European Union, Tuzla, July 2007,

2. Round table Regulation in the field of electricity distribution - current sit-
uation and problems, Tuzla, December 2004 and

3. Round table Electric distribution systems in conditions of increased dis-
tributed production, Tuzla, March 2007.
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'The CIRED Committee of Serbia and Montenegro, in cooperation with
our committee and the CIRED Committee of Romania, as well as companies
and experts from Macedonia and other countries in the region, have orga-
nized the First International Regional Conference on Electricity Distribution
Networks, which was held in Herceg-Novi in October 2004.

However, after several years of inactivity, BH K CIRED ceased to be a
member of this International Organization.

Figure 9.1 Decision number 871/01 of the Steering commitee on the formation of BH K CIRED,
November 29, 2001
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At the proposal of the president of BH K CIGRE, Edhem Bicak¢i¢, a
systematic approach is taken to resolve the status of BH K CIRED, and the
Steering Committee of BH K CIGRE, at its Seventh session, held on July 13,
2017 in Sarajevo, made a Decision, i.e. adopts the Rulebook on the work of
Bosnia and Herzegovina committee of the International Conference on Elec-
tricity Distribution - BH K CIRED. At the 10th session of the Steering Com-
mittee of BH K CIGRE, held on November 14, 2017 in Sarajevo, the manage-
ment of BH K CIRED was appointed with Doc. Dr. Drago Bago, president,
and Mr. Sead Spahi¢, deputy president of BHK CIRED, who were tasked to
undertake activities for BHK CIRED to become an associate member of the
International Conference on Electricity Distribution — CIRED.

CIRED
BH

Figure 9.2 Logo of BH K CIRED Figure 9.3 Decision on the formation of BH K CIRED, 13 July 2017
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'The Bosnia and Herzegovina CIRED Committee - BH K CIRED was
formed on July 13, 2017 as a leading professional organization in Bosnia and
Herzegovina that deals with professional and scientific problems in the field
of electricity distribution, studying the functioning of the electricity market,
the regulation process and its impact on technological, functional and eco-
nomic development of the electrical distribution system. At the centre of BH
K CIRED’s activities are issues related to the electrical distribution system,
including design, construction, operation, management, maintenance, organi-
zation, as well as electrical equipment.

BH K CIRED is the liaison committee for Bosnia and Herzegovina, and
is within STK C6 Distribution systems and small power plants, which is organi-
zationally structured within the Bosnia and Herzegovina committee of the
International Council on Large Electrical Systems - BH K CIGRE.

'The goals of BH K CIRED are: initiation of professional and scientific
activities in the field of planning, construction, operation and management of
electrical distribution systems and in the field of production of equipment for
these systems and improvement of the activities of electrical energy distribu-
tion techniques in the professional, scientific and organizational field.

Sessions are the basic organizational form of activity of BH K CIRED.
'They are studying a certain issue from the scope of BH K CIRED. As a rule,
the number of Sessions and the content of their work corresponds to the Ses-
sions of the International Conference on Electricity Distribution - CIRED.

'The professional activity of BH K CIRED is organized according to the
model of the International Conference on Electricity Distribution - CIRED,
through six Sessions:

Session 1: Network Components

Session 2: Power Quality & Electromagnetic Compatibility

Session 3: Operation

Session 4: Protection, Control and Automation

Session 5: Planning of Power Distribution Systems

Session 6: Customers, Regulation, DSO Business & Risk Management
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MANAGEMENT OF BH K CIRED

Figure 9.4 Decision on the appointment of the management of BH K CIRED, November 14, 2017
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Management of BH K CIRED from 2017 to 2019.

President: Prof. Dr. Drago Bago, B.Sc. Electrical Engineering
Deputy President: Sead Spahi¢, B.Sc. Electrical Engineering
Secretary: Doc. Dr. Ivan Ramljak, B.Sc. Electrical Engineering

Figure 9.5 Tenth session of the Steering Committee of BH K CIGRE

Management of BH K CIRED - from 2019 to present day

Prof. Dr. Drago Bago, B.Sc. Electrical Dr. sc. Elvisa Becirovi¢, B.Sc. Electrical

Doc. Dr. lvan Ramljak, B.Sc. Electrical
Engineering, president Engineering, deputy president

Engineering, secretary
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Section/Study Committee 1

Mijo Terkes, B.Sc. Electrical Engineering, president

Zorica Mandari¢, B.Sc. Electrical Engineering, deputy president
Josip Bakovi¢, B.Sc. Electrical Engineering, secretary

Section/Study Committee 2

Doc. Dr. Ivan Ramljak, B.Sc. Electrical Engineering, president
Monija Noguli¢, B.Sc. oec., deputy president

Marin Bakula, B.Sc. Electrical Engineering, secretary

Section/Study Committee 3

Dr. Sc. Seila Gruhonji¢-Ferhatbegovi¢, B.Sc. Electrical Engineering, president
M. Sc. Sanela Suljovié-Fazli¢, B.Sc. Electrical Engineering, deputy president
Dino Bosnjakovi¢, B.Sc. Electrical Engineering, secretary

Section/Study Committee 4

Dr. Sc. Marko Iki¢, B.Sc. Electrical Engineering, president

Dr. Sc. Ajla Merzi¢, B.Sc. Electrical Engineering, deputy president
Mr. Sc. Nedzad Hasanspahié, B.Sc. Electrical Engineering, secretary

Section/Study Committee 5
Sejda Kruscica-Fejzi¢, B.Sc. Electrical Engineering, president
Emir Naimkadi¢, B.Sc. Electrical Engineering, secretary

Section/Study Committee 6
Mr. Sc. Senad Aganovi¢, B.Sc. Electrical Engineering, president
M. Sc. Sanela Cigi¢, B.Sc. oec., secretary
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CONFERENCES BH K CIRED

H K CIRED has organized two conferences in the past period where
a total of 125 professional and scientific papers were prepared and pub-

lished. According to the data, the average number of participants at BH K
CIRED conferences is around 350.

First BH K CIRED conference, from October 14 to 16, 2018

'The first conference was held in the period from October 14 to 16, 2018 in
Mostar, Hotel Mepas. At the First conference, 65 accepted regular reports
were presented. Accepted papers, apart from Bosnia and Herzegovina, were
also submitted by authors from Croatia, Serbia, Slovenia and Germany. A
total of 5 introductory papers were presented, which deal with current issues
in the field of electricity distribution. The introductory papers that were pre-
sented are:

1. Methodology of transition from 10 RV to 20 kV voltage level, Doc. Dr. Sc.
Drago Bago, Doc. Dr. Ivan Ramljak, Marin Bakula, EP HZ HB;

2. Smart grids, (solutions, technologies, integration into existing networks,
challenges and benefits), Prof. Dr. Mustata Musi¢, EP BiH;

3. Implementation of SCADA/DMS/OMS system in the electrical distribu-
tion system of JP EPBiH (virtualization, integration, challenges and ben-
efits), M.Sc. Emil HadzZovi¢, Igor Primorac, M.Sc. Amela Causevié,
EP BiH;

4. Net measurements of electricity production from renewable energy sources in
distribution networks, M.Sc. Dalibor Muratovi¢, EP RS;

5. Automation of the distribution medium voltage network (implementation of
remotely controlled objects on the network, line disconnectors and failure indi-
cators), Dr. Sc. Seila Gruhonji¢ Ferhatbegovi¢, Dr. Sc. Ekrem Softi¢,
EP BiH.

During the first conference, a round table was held on the topic of Electro-

magnetic fields EMF - ELF, legislation. There were also thematic presentations
of sponsors and exhibitions of manufacturers of electrical power equipment.

BHK CIRED
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Second BH K CIRED conference, from October 25 to 27, 2020

'The second conference was organized from October 25 to 27, 2020 in Mostar,
Hotel Mepas. The conference was held in a hybrid form (parallel live and vir-
tual) due to the period of the COVID-19 pandemic. The second conference
was organized and held in the difficult conditions of the pandemic. The organ-
ization itself was a challenge, and maintaining it was an even bigger challenge.
It is important to say that this conference is one of the few in the wider area
that was held at all. At the Second conference, 60 accepted regular papers
were presented. Papers are presented within six Sessions. Accepted papers
were submitted, apart from Bosnia and Herzegovina, by authors from Croatia,
Serbia and Germany. The introductory papers presented at the Second confer-
ence are:
1. Presentation of the study Concept of the new organization of EP BilH with a
Jfocus on organizational separation of distribution activities and adaptation
to business on the open electricity market - basic changes in the organization,
Mustafa Beca, JP Elektroprivreda BiH;
2. Impact of Covid-19 on the operation of the electric power system, Edhem
Bicak¢i¢, BH K CIGRE;
3. Determination of the optimal portfolio of renewable sources of electricity,
Prof. Dr. Mirza Kusljugi¢, Faculty of Electrical Engineering, Tuzla;
Expert presentations by sponsor Koncar Croatia were also held during
the conference.
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Third BH K CIRED conference, from October 16 to 18, 2022

BH K CIRED is organizing its Third Conference, which will be held from
October 16 to 18, 2022 in Mostar, at the Mepas Hotel and the Mostar
Hotel. Over 60 professional and scientific papers will be presented during the
conference.
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PARTICIPATION IN THE ACTIVITIES
OF THE INTERNATIONAL CIRED

H K CIRED also actively coordinates and participates in activities of the

international CIRED.

Since the formation of BH K CIRED, experts from Bosnia and Herze-

govina have participated in the last two conferences, namely:

a. CIRED, 25" International Conference, Madrid, from June 3 to 6,
2019, Spain and

b. CIRED, online, 26 international conference, Geneva, from 20 to 23
September 2021, Switzerland.

Figure 9.6 Photo from the archives of CIRED participants, Madrid, 2019

'The following papers were presented from Bosnia and Herzegovina:

1. Experimental investigation of ferroresonance and mitigation measures in
35 kv isolated networks, Maja Mufti¢ Dedovi¢, Adnan Mujezinovi¢,
Nedim Turkovi¢, Nedis Dautbasi¢, Irfan Turkovi¢, Amir Toki¢, Zijad
Bajramovi¢, CIRED 2019;
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2. Rational use of connected capacities in purpose of more electricity efficient
power distribution network, Senad Aganovi¢, Edina Aganovi¢, Tatjana
Konji¢, CIRED 2019;

3. Modeling the propagation of harmonic voltages in large medium voltage dis-
tribution networks, Adnan Bosovi¢, Herwig Renner, Andreas Abart,
Ewald Traxler, Jan Meyer, Max Domagk, Mustafa Music, CIRED
2019;

4. Distribution grid planning and analyzing using smart metering data, Ivan
Ramljak, Drago Bago, CIRED 2019;

5. Influence of PV plant 1 MWp connected on MV overbead line on wvoltage
quality in PCC — case study, Drago Bago, Ivan Ramljak, CIRED 2019;

6. Modeling of flicker in large real medium voltage distribution networks,
Adnan Bosovi¢, Herwig Renner, Andreas Abart, Ewald Traxler,
Mustafa Musi¢, CIRED 2021;

7. Application of business intelligence tools for efficient managing business pro-
cesses and data in distributed system operator Elektroprivreda BSH, Amer
Ascerié, Selma Kovacevi¢, CIRED 2021.

In the previous period, before the formation of BH K CIRED, experts
from Bosnia and Herzegovina also have participated in CIRED conferences:
a. CIRED, 20™ international conference, from June 8 to 11, 2009, Czech
Republic and
b. CIRED, 21 international conference, Frankfurt, from June 6 to 9
2011, Germany.
1. Dynamic response of distributed synchronous generators on faults in HV
and MV networks, Elvisa Beéirovi¢, Mirza Kusljugi¢, CIRED 2009;
2. Quality of electricity supply indices — JP Elektroprivreda B&GH, Elvisa
Bedirovi¢, Meliha Dzizi¢, Snjezana Tepavcevi¢, CIRED 2009;
3. Practical statistical methods in distribution load estimation, Seka
Kuzmanovi¢, Goran Svenda, Zoran Ov¢ina, CIRED 2009;
4. Implementation of AMR/AMM system: Results and plans - Elektro-
privreda BiH, Elvisa Becirovi¢, Mustafa Musi¢, Suada Penava,
CIRED 2011.
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Figure 9.7 Photo from the archives of CIRED participants, Prague, 2009

Figure 9.8 Photo from the archives of CIRED participants, Frankfurt, 2011

The next international CIRED conference will be held in June 2023. in
Rome (Italy).

CIRED 2023-27" International Conference and Exhibition on ELEC-
TRICITY DISTRIBUTION, Roma (Italy), 12-15 June 2023, https://www.
cired2023.org/
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CIRED working groups

'The activities of the international CIRED also include actions through the
work of thematic working groups and advisory groups.
Experts from Bosnia and Herzegovina, who were or are currently active
participants in CIRED working groups, are:
1. DC Distribution Networks — WG 2019-1 — Elvisa Beéirovi¢, Elektro-
privreda BiH Sarajevo, Bosnia and Herzegovina; final report prepared,
2. Dynamic Network Tariffs — an Opportunity for the Energy Transition
— WG 2020-2, Elvisa Be¢irovi¢, Elektroprivreda BiH Sarajevo, Bosnia
and Herzegovina;
3. Cybersecurity in Smart Grids — WG 2020-3, Denana Campara, KDM
Analytics, Bosnia and Herzegovina, Jasmin Helji¢, JP Elektroprivreda
BiH, Bosnia and Herzegovina, Emina Krestalica, JP Elektroprivreda
BiH, Bosnia and Herzegovina;
4. Network planning & system design — WG 2021-2, Seila Gruhonji¢
Ferhatbegovi¢, Elektroprivreda BiH Sarajevo.

BH K CIRED members also participate in the work of CIRED advisory
groups:
— CIRED Advisory Group — Session 2: Power quality and electromag-

netic compatibility, Adnan Bosovic.
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SOUTH EAST EUROPEAN
REGIONAL COUNCIL OF
CIGRE — CIGRE SEERC






ESTABLISHMENT — HISTORY OF
SEERC

IGRE, as one of the world’s oldest international technical organizations,

has a great tradition in the region of Central and South-eastern Europe.
Within the work program of the 3rd conference of the Montenegrin Commit-
tee of CIGRE, held in May 2013 in Przno, and on the basis of common inter-
est and previous formal cooperation, the national committees of CIGRE of
Bosnia and Herzegovina, Croatia, Italy, Macedonia, Montenegro, Romania,
Serbia, of Slovenia and Ukraine passed the Decision on the establishment of a
new regional CIGRE Committee, which will operate under the name South
East European Regional Council of CIGRE - SEERC.

The Regional Council was formed in accordance with the CIGRE Stat-
ute, and it was officially recognized as a CIGRE regional body by the CIGRE
Administrative Commission at the meeting held in September 2013 in Kazan

(Russia).

Figure 10.1 Founding conference of SEERC, MiloCer - Montenegro, May 2013
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SEERC ToDAY

EERC is expanding its activities and the exchange of knowledge and

information, which provides an opportunity for the development of the
tuture electric power network and market, in order to ensure a safe and reliable
supply of electricity for more than 270 million inhabitants of this region. This
region has enormous potential for the rapid development of the energy sector,
with current installed capacities of over 450,000 MW. 'The close cooperation
of the countries of Southeast Europe within SEERC ofters better opportuni-
ties for the development of the future electric power network and market.

The SEERC region today consists of 17 national committees (note: the
Czech Republic and Slovakia are united in one National Committee):

1. Austria

2. Bosnia and Herzegovina
3. Croatia

4. Czech Republic and Slovak Republic
5. Greece

6. Georgia

7. Hungary

8. Israel

9. Italy

10. Kosovo

11. North Macedonia

12. Montenegro

13. Romania

14. Serbia

15. Slovenia

16. Turkey

17. Ukraine

It is expected that Moldova will join SEERC in the coming period.

Overview of some indicators in the SEERC region:

— The SEERC region covers a geographical area of approximately 2.5
million km?.

— More than 270 million inhabitants live in the SEERC region today.

— 'The total installed power in the SEERC region is over 450,000 M'W.
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Figure 10.2 CIGRE SEERC Region

— 'The annual production of electricity in the SEERC region is approxi-
mately 1,100 TWh.

— 'The annual consumption of electricity in the SEERC region is approxi-
mately 1,000 TWh.

— The total length of transmission lines with a voltage level over 100 kV
in the SEERC region is approx. 250,000 km.

Topics of common interest to national committees of the SEERC region

are the following:

— Planning and development of large investments, such as running
underwater AC and DC cables across the Adriatic and the Mediterra-
nean (cables for connecting Italy, Greece, Montenegro, Malta, Croatia,
Albania, isolated wind farms in the open sea, etc.);

— Modernization of the electric power network, implementation of intel-
ligent technologies in power systems, renovation of the existing power
system;

— Asset management issues of the energy sector with regard to regional
specificities;
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— Planning of the electricity market of Southeast Europe, specific
regional issues, mutual support and cooperation in the field of new
technical standards;

— New European energy orientation towards sustainable development,
renewable energy sources, smart grids, assessments of environmental
solutions (legal problems, aesthetic solutions, sustainable innovative
technological solutions, etc.);

— Dissemination of knowledge from other advanced regions;

— Innovative forums in the region that use the intellectual potential of
Southeast Europe.

ORGANIZATIONAL CHART OF
SEERC AND OUR MEMBERS IN
SEERC BODIES

he work of SEERC is organized through the Management Board -

SEERC MB, Technical Advisory Committee - SEERC TAC and
Regional Working Groups - SEERC RWGs.

In addition to the three key segments from the SEERC organizational
chart, SEERC is working on establishing its NGN and WIE network.

NCs within SEERC that have an established NGN are:

1. Austria

2. Bosnia and Herzegovina

3. Croatia

4. Greece

5. Hungary

6. Italy

7. Romania

8. Slovenia

9. Turkey
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Figure 10.3 SEERC organizational chart and flow of activities within the SEERC region

NCs within SEERC that have an established WIE:
1. Bosnia and Herzegovina

2. Croatia

3. Israel

4. Kosovo

5. Romania

6. Slovenia

7. Turkey

'The first member of the SEERC Management Board from BH K CIGRE
was the then president of BH K CIGRE Prof. Dr. Rusmir Mahmutéehaji¢
(2013-2016)

The current member of the SEERC Management Board from BH K
CIGRE is the president of BH K CIGRE Edhem Bicak¢i¢ (2016-)

'The current members of the SEERC Technical Advisory Committee are:

1. M.Sc. Sabina Daci¢-Lepara,

2. Prof. Dr. Zijad Bajramovi¢ and

3. Dr. Ivan Ramljak.
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'The currently active SEERC working groups, which will soon finish their
work, are:

1. RWGO01: Regional aspects on creation of NNA for new standard for

overhead lines EN 50341,

2. RWGO02: Regional perspective of shunt reactor introduction in the

transmission system;

3.RWGO03: Environmental and technical assessment for submarine

cables siting issue in Mediterranean area;

4. RWG04: Technical and economic features of Hydro Pumped storage

power plants (HPSPPs) in power systems.

In the work of the working group RWG: History of SEERC Region,
which was active during 2020, and whose work resulted in the book History of
CIGRE SEERC Region, published in 2020, TAC members from Bosnia and
Herzegovina participated: M.Sc. Sabina Daci¢-Lepara and Prof. Dr. Zijad
Bajramovi¢, who are also the authors of the chapter on Bosnia and Herzego-
vina in this book, in which Bosnia and Herzegovina is presented through the
tollowing chapters: History of the electric power sector in Bosnia and Her-
zegovina; History of BH K CIGRE; Activities and achievements of BH K
CIGRE; Profile of the electric power sector and vision of the development of
renewable energy sources

Figure 10.4 Kick-off meeting of the RWG History of electric power in the SEERC region, Athens,
23 January 2020
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Figure 10.5 Cover of the book SEERC CIGRE HISTORY

Newly formed working groups that started their work from September
2022 are:

1. RWG Distributed Generation;

2. RWG Energy Storage Systems / RWG Green Technologies;

3. RWG E-Vehicles and Impacts on Network;

4. RWG Hydrogen and SMR Studies.
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SEERC Management

Board meetings

MEETINGS OF THE MANAGEMENT
BOARD AND TECHNICAL ADVISORY
COMMITTEE

Management Board (MB) meetings

Since the establishment of SEERC up to present, a total of 11 meetings of the
SEERC Management Board have been held, one of which was an unofficial

meeting.

Table 9.1 SEERC Management Board meetings

Date of event

Location of event

Participants from BH K CIGRE

1. MB meeting 27.01.2014. Rome, Italy Rusmir Mahmutéehaji¢, Mario Kokorus

2. MB meeting 11.06.2014. Belgrade, Serbia Mario Kokorus

3. MB meeting 23.06.2015. Kiev, Ukraine Rusmir Mahmutcehajic

4. MB meeting 06.06.2016. PortoroZz, Slovenia Rusmir Mahmutcehajic

Unofficial MB 23.08.2016.  Paris, France Edhem Bicakcic

meeting

5. MB meeting 18.10.2017. Istanbul, Turkey Edhem Bicakcic

6. MB meeting 11.06.2018 Kiev, Ukraine Sabina Daci¢-Lepara

7. MB meeting 30.08.2018. Paris, France Edhem Bicakcic

8. MB meeting 08.07.2019. Thilisi, Georgia Edhem Bicakcic

9. MB meeting 21.09.2020.  online Edhem Bicak¢ié, Sabina Dacié-Lepara

10. MB/TAC meeting  01.06.2022. Vienna, Austria Edhem Bicak¢i¢, Sabina Daci¢-Lepara, Zijad Bajramovié
11. MB/TAC meeting  31.08.2022. Paris, France Edhem Bicakcic, Sabina Dacic-Lepara, Zijad Bajramovic
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Figure 10.6 First meeting of the SEERC Management Board, Rome, 27 January 2014

Figure 10.7 Fifth meeting of the SEERC Management Board, Istanbul, October 18, 2017
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Figure 10.8 Sixth meeting of the SEERC Management Board, Kyiv, 11 June 2018

Figure 10.9 Eighth meeting of the SEERC Management Board, Thilisi, July 8, 2019

Figure 10.10 Ninth meeting of the SEERC Management Board, online, 21 September 2020
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Figure 10.11 Tenth meeting of the Management Board / Technical Advisory Committee of SEERC, Vienna, 1
June 2022

Figure 10.12 Eleventh meeting of the SEERC Management Board / Technical Advisory Committee, Paris,
31August 2022

Technical Advisory Committee (TAC) meetings

Since the establishment of SEERC up to this day, a total of eight meetings of
the SEERC Technical Advisory Committee have been held, one of which was

an unofficial meeting.
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Table 9.2 Technical Advisory Commitee — TAC meetings

SEERC Technical Advisory Date of event Location of Participants from BH K CIGRE

Committee meetings event

1. TAC meeting 25.03.2015. Vienna, Austria -

2. TAC meeting 15.01.2016. Athens, Greece -

3. TAC meeting 15.03.2017. Prague, Czech R. -

4. TAC meeting 25.01.2018. Rome, Italy Sabina Daci¢-Lepara

Unofficial MB meeting 08.11.2018. Vienna, Austria ~ Sabina Daci¢-Lepara

5. TAC meeting 28.03.2019. Split, Croatia Sabina Daci¢-Lepara

6. TAC meeting 23.01.2020. Athens, Greece  Sabina Daci¢-Lepara, Zijad Bajramovié

7. TAC meeting 01.06.2022. Vienna, Austria  Edhem Bicakcié, Sabina Daci¢-Lepara, Zijad Bajramovic
8. TAC meeting 31.08.2022. Paris, France Edhem Bicakcié, Sabina Dacié¢-Lepara, Zijad Bajramovic

Figure 10.13 Fourth meeting of the SEERC Technical Advisory Committee, Rome, 25/26. January 2018
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Figure 10.14 Informal meeting of the SEERC Technical Advisory Committee, Vienna, 8 November 2018

Figure 10.15 Sixth meeting of the SEERC Technical Advisory Committee, Athens, 23 January 2020
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Figure 10.16 Seventh meeting of the SEERC Technical Advisory Committee, Vienna, 1 June 2022

Figure 10.17 Eighth meeting of the SEERC Technical Advisory Committee, Paris, 31 August 2022
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PRESIDENCY OF SEERC

n accordance with the Rules of the SEERC, each member of the SEERC

has the right to preside over the SEERC for a period of two years. The
chairmanship is transferred in alphabetical order from one national commit-
tee to another. If the member whose turn it is to assume the chairmanship of
SEERC is unable to assume the chairmanship of SEERC for any reason, the
right of chairmanship is automatically transferred to the next national com-
mittee, respecting the rule of alphabetical order. During the next transfer
of the right of chairmanship, the national committee, which in the previous
mandate, for whatever reason, did not take over the chairmanship, has the
right of priority, i.e. can take over the chairmanship of SEERC.

'The National Committee, which presides over SEERC, is obliged and
responsible for the organization of SEERC conferences, which are held in
the country which presides over SEERC at the end of the term of office. At
the very end of the Conference, the chairmanship is transferred to the next
national committee.

At the virtual meeting of the Management Board, held on September 21,
2020, it was accepted that the NC of Austria will continue to chair SEERC
until 2021, and that after Austria, the NC of Turkey will take over the presi-
dency of SEERC from 2021 to 2023. At the same session, it was accepted that
after Turkey, the chairmanship of SEERC from 2023 to 2025 will be taken
over by the NC of Bosnia and Herzegovina.

Table 9.3 Presidency of SEERC

NC Slovenia 2014-2016
NC Ukraine 2016-2018
NC Austria 2018-2020/21 (due to disruptions in the work of

SEERC and the holding of the SEERC conference
caused by the Covid-19 pandemic)

NC Turkey 2021-2022/23

Next presidency

NC Bosnia and Herzegovina  2023-2025
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SEERC CONFERENCES

he SEERC Management Board decided to hold conferences on the most

current topics in the power system of SEERC members every two years.
'The conference is held in the country holding the SEERC presidency, at the
end of the two-year presidency. SEERC members gather at conferences to
present novelties in the power industry systems of the countries they come
from and discuss the regional development and share their knowledge with
the aim of overcoming common challenges.

The first such conference was held on June 7 and 8, 2016 in Portoroz
(Slovenia), organized by the National Committee of CIGRE Slovenia.

Figure 10.18 The first SEERC conference, PortoroZz, June 7 and 8, 2016

'The second SEERC conference on Energy Transition and Innovations in
the Power Sector, with an emphasis on energy infrastructure, was held in the
period 12/13. June 2018 in Kiev (Ukraine), organized by the National Com-
mittee of CIGRE Ukraine

Figure 10.19 Second SEERC Conference, Kyiv, June 12 and 13, 2018
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The third SEERC conference on the topic SEERC 2020: Cooperation -
Sustainability - Future was supposed to be held in Vienna from June 16 to
19, 2020, but due to the situation caused by the COVID-19 pandemic, it was
postponed to the period from November 24 to 27, 2020.

At the virtual meeting of the Management Board, held on September 21,
2020, it was accepted that the NC of Austria will continue to chair SEERC
until 2021, and that after Austria, the NC of Turkey will take over the presi-
dency of SEERC from 2021 to 2023. At the same session, it was accepted that
after Turkey, the chairmanship of SEERC from 2023 to 2025 will be taken
over by the NC of Bosnia and Herzegovina.

'The third SEERC conference, which was already postponed once due to
epidemiological reasons to the period from November 24 to 27, had to be post-
poned again due to epidemiological reasons, and its holding was scheduled for
the period from November 29 to December 2, 2021. However, due to addi-
tional restrictive measures introduced by the Austrian government on Novem-
ber 17, 2021, the classic conference had to be cancelled

at the last moment, and it was held on November 30,
2021, in an online format. Only some papers were pre-
sented and the virtual handover of the presidency to the
NC of Turkey took place. In addition, it was decided
to hold a SEERC colloquium on the topic Green Deal
for SEERC Region in Vienna, in the period from May
30 to June 2, 2022. The professional papers presented
online on November 30, 2021, during this Colloquium,
were exhibited in “poster” format.

The fourth SEERC conference will be organ-
ized in Turkey in the period from October 11 to 13,
2023. After Turkey, the chairmanship of SEERC, in
the period from 2023 to 2025, is assumed by the NC
of Bosnia and Herzegovina, whereby the Fifth SEERC
Conference will be held in Sarajevo in 2025.

Papers from BiH published at SEERC conferences:

1) SEERC conference, 12/13. June 2018, Kyiv

(Ukraine)

— Adnan Mujezinovi¢, Maja Mufti¢ Dedovi¢,
Nedis Dautbasi¢, Zijad Bajramovi¢, Sabina
Daci¢-Lepara, Alaudin Alihodzi¢, COM-

PUTATIONAL ANALYSIS OF THE HIGH
VOLTAGE INSULATION BUSHING.

Figure 10.20 SEERC colloquium, Vienna, 30 May - 2 June 2022
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2) SEERC conference, November 30, 2021, virtual

— Ajla Merzi¢, Mustafa Musi¢, Sabina Daci¢-Lepara, Edhem Bicak¢i¢,
Zijad Bajramovi¢, TRANSITION CONCEPTS FOR CONVEN-
TIONALLY STRUCTURED PRODUCTION PORTFOLIOS IN
DEVELOPING COUNTRIES - EPBiH CASE STUDY

— Denana Capara, Nikolas Mansourov, Andrea Hrustemovi¢, Adnan
Ahmethodzi¢, Emil HadzZovi¢, Meludin Veledar, APPLYING
AUTOMATED CYBER RISK ASSESSMENT FOR THE SMART
GRID

SEERC colloquium, from May 30 to June 2, 2022

Poster presentation from Bosnia and Herzegovina:

- Ajla Merzi¢, Mustafa Music, Sabina Daci¢-Lepara, Edhem Bic¢akdi¢,
Zijad Bajramovi¢, CONCEPTS OF TRANSITION FOR CON-
VENTIONAL STRUCTURED PRODUCTION PORTFOLIOS IN
DEVELOPING COUNTRIES - CASE STUDY EPBiH

- Seila Gruhonji¢-Ferhatbegovi¢, Zijad Bajramovi¢, CONNECTION
IMPACT ANALYSIS of SMALL HYDROPOWER PLANT on PRO-
TECTION SYSTEM and FAULT LOCATION in DISTRIBUTION
NETWORK
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SEERC CoLLOQUIUM IN
SARAJEVO

s part of the activities led by the Management Board and the Technical

Advisory Committee of SEERC, a decision was made to hold a Col-
loquium on the subject of Tbe Energy Climate National Strategies by 2030 and
challenges in the power sector in Sarajevo on October 25, 2019. Each SEERC
member state was invited to make one presentation, with the focus being on
the strategy by 2030 and, if possible, a view by 2050.

'The SEERC colloquium was attended by 10 members: Bosnia and Her-
zegovina, Austria, Italy, Slovenia, Croatia, Serbia, Kosovo, Turkey, Ukraine
and Georgia. A delegation from Montenegro was also announced, but can-
celled its arrival at the last moment. The colloquium was attended by Philippe
Adam, Secretary General of CIGRE Paris. Of the ten member states present,
nine presented their national climate strategies (with the exception of Kosovo).

The President of BH K CIGRE presented the situation in Bosnia and
Herzegovina in the electricity sector in relation to climate change, challenges
in the electricity sector and natural gas.
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Figure 10.21 SEERC Colloquium, Sarajevo, October 25, 2019

Figure 10.22 SEERC Colloquium, Sarajevo, October 24, 2019
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'The important mission of the Bosnia and Herzegovina CIGRE Committee
since its foundation in 1992 until today is the gathering of the living core of
the power engineering community, which will promote and transfer engineer-
ing knowledge and achievements, which are essential for the development of
the social community as a whole. One of the results of the patient review of
the tasks, needs and goals of the Bosnia and Herzegovina engineering com-
munity is the launch of the journal B&H Electrical Engineering at the end of
the fourth year since its foundation in 1996. The journal B&H Electrical Engi-
neering was originally conceived as a place to present professional and scientific
achievements in the field of electrical engineering. The decision to establish
the journal B&H Electrical Engineering testifies to the strength of an impor-
tant branch of overall engineering.

'The first editor of the journal was Prof. Dr. Rusmir Mahmutcehaji¢, B.Sc.
Electrical Engineering. He remained in the position of editor-in-chief of the
journal during the first four editions. At the end of 2010, Prof. Dr. Tatjana
Konji¢, B.Sc. Electrical Engineering was appointed editor-in-chief.

Papers in the first 9 editions of the journal were published in one of the
official languages of Bosnia and Herzegovina or in English. In order to make
the journal more recognizable and to promote the authors of the published
works, in 2016 the English edition of the journal B&H Electrical Engineering
was registered.

B&H Electrical Engineering journal is an international, non-commercial
open access journal.

'The basic goal of the journal is to publish high-quality papers in the field
of electrical engineering, computing and informatics. Papers from the fields of
ecology, energy efficiency, industrial application, economics and other engi-
neering and social sciences are also published if they are related to the previ-
ously mentioned basic areas of the journal. Double blind peer review is man-
datory for all papers.

During the many years of its existence, the journal has presented the
achievements of domestic and foreign authors from various fields, all for the
purpose of expanding the knowledge and perspective of the entire engineering
community.

So far, over 180 papers have been published in the journal (Table 11). In
addition to regular issues, in 2020, the journal published a special issue titled
Computational, Numerical, and Mathematical Methods in Electrical Engineering,
and in 2021 a special issue titled Research Trends in Interrupting and Switching
in HV and MV Switchgear.
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Table 11: Number of published papers by year of publication

Edition

Year of issue 1997.

1998. 2001. 2011. 2012. 2013. 2014. 2015. 2016. 2017.

Number of published papers 12 13

14 7 12 10 10 11 10 11 13

Edition

Year of issue 2019.

14. Special Issue  14.

15. Special Issue

2020. 2020. 2021. 2021.

Number of published papers 10 11

6 11 11 11

BEH Electrical Engineering journal has been indexed in the International
IET Inspec Direct database since 2012, and in the EBSCO International
database since 2013. As of January 2022, the journal has signed a Cooperation

Agreement with the International Publishing House SCIENDO.
The existence of the journal B&H Electrical Engineering represents an

important segment in the comprehensive construction of the engineering

community for the scientific and professional understanding of current oppor-

tunities, planning for a better future and acting in accordance with the best

human expectations.

Management of B&H Electrical Engineering journal

Editor-In-Chief
Prof. Dr. Tatjana Konji¢

Editorial board

Prof. Dr. Samir Avdakovi¢
Prof. Dr. Mirza Kusljugi¢
Prof. Dr. Adnan Mujezinovi¢

Deputy Editor-in-Chief
M. Sabina Daci¢-Lepara

Prof. Dr. Mustafa Music
Prof. Dr. Amir Tokié
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BOOKS

The Bosnia and Herzegovina Committee of the International Council on Large
Electrical Systems CIGRE is the publisher of the following books:

Switching in Electrical Transmission and Distribution
Systems, 2015.

Authors: Rene Smeets, Lou van der Sluis, Mirsad
Kapetanovic, David Peelo, Anton Jenssen

Resonance and ferroresonance in the electrical power
system, 2017.

Authors: Salih Car§imamovié, Zijad Bajramovi¢, Adnan
Mujezinovié, Nedim Turkovié

Digital Integrated Circuits, 2018.
Authors: Mustafa Music, Abdulah AkSamovic
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Monograph of 25 years of work of the Bosnia and
Herzegovina Committee of the International Council on
Large Electrical Systems CIGRE, 2018.

Authors: Edhem Bicak¢i¢, Prof. Dr. Zijad Bajramovig,
Irfan Durmic, Edina Ma3ni¢, Jasmina Jaki¢, M.Sc. Nikola
Rusanov, Emir Aganovié, Aida Toromanovic

25 GODINA BOSANSKOHERCEGOVACKOG
KOMITETA MEDUNARODNOG VIJECA
ZA VELIKE ELEKTRICNE SISTEME CIGRE

High voltage tests, 2021.
Authors: Zijad Bajramovié, Adnan Mujezinovi¢, Milodrag
KoSarac, Mladen Banjanin, Nedim Turkovié
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Promotions of the book Swizching in Electrical Transmission and Distribu-
tion Systems, by Rene Smeets, Lou van der Sluis, Mirsad Kapetanovi¢, David
Peelo, Anton Jenssen in Paris (2014) and Sarajevo in 2015.

Figure 11.2 a) Promotions of the book Switching in Electrical Transmission and Distribution Systems,
Paris, 2014

Figure 11.2 b) Promotions of the book Switching in Electrical Transmission and Distribution Systems,
Paris, 2014
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Figure 11.3 a) Promotions of the book Switching in Electrical Transmission and Distribution Systems,
Sarajevo, 2015

Figure 11.3 b) Promotions of the book Switching in Electrical Transmission and Distribution Systems,
Sarajevo, 2015
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ENERGY TRANSITION —
THE PATH TO A NEW ENERGY
FUTURE






INTRODUCTION

E nergy transition is today the most commonly used term when it comes to
the challenges with climate change, not only in the professional and sci-
entific community, but also in the general public. This is quite understandable
because it concerns every individual, social communities, countries, regions,
and finally complete humanity. By energy transition, the public mistakenly
most often means “decarbonization” of power systems only, that is, the sup-
pression of coal as an energy source until its complete phase out.

What exactly is the energy transition? Energy transition, in the broadest
sense, is the search for humanity’s response, we hope it is not too late, to the
phenomenon of global warming and to the climate changes that are a conse-
quence of that phenomenon.

Today, the imperative is to reduce global warming and mitigate climate
change. Therefore, the energy transition is a forced process with the aim of
mitigating the consequences of the current way of producing and using energy.
If the energy transition process had been started 50-60 years ago, when the
impact of greenhouse gases on global warming was recognized, it would still
continue, but with milder consequences on the climate on one hand and the
energy sector and economy on the other. Was that possible? It was question-
able then, but not anymore today. Greenhouse gas emissions affect the phe-
nomenon of global warming and consequently climate change. Emissions of
greenhouse gases, especially carbon dioxide, all these decades came primarily
from industry, mostly from the energy sector of the most developed countries,
transport and agriculture, as a result of the use of fossil fuels. What needs
to be done? The answer seems simple. It is necessary to replace production
capacities for energy production from fossil fuels with capacities that use other,
renewable energy sources: water, wind, sun... However this represents a huge
challenge for conventional power systems. Hydropower has long been used
to generate electricity. It was used even before fossil fuels. However, other
resources, primarily wind and sun, due to their variability, could not be used
with the level of technical and technological development at the time.

'The development of three key technologies has made possible to use vari-
able sources, such as wind and sun, to produce electricity. These are: the devel-
opment of power electronics that enabled the conversion of large powers of a
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variable nature into electricity, adaptation and connection to existing networks,
and the development of I'T technologies that enabled mutual communication
and management of variable sources in the power system, the development
of software tools that enabled modelling and analysis of networks with inte-
grated variable sources close to the real state, and their impact on distribution
and transmission networks.

Thanks to the development of these technologies, today is possible to
install production capacities of large power (wind warms and photovoltaic
power plants) and integrate them into power systems. Given that the hydro
potential in developed countries has been fully utilized, the key resources
for the production of electricity that will replace fossil fuels in the process of
energy transition are wind and sun.

CHALLENGES FOR THE ENERGY
TRANSITION

he energy transition is a process that will last for the next few decades.

Some recognize it as the fourth industrial revolution. The energy transi-
tion faces many challenges. There is almost no area that does not directly or
indirectly impacted by energy transition or is not affected by the energy tran-
sition. Each of them brings with it a series of challenges and risks. Only the
key ones, which dominantly affect the process of energy transition, will be
mentioned here. The continuity and, ultimately, the success of the energy tran-
sition will depend on a successful response to these challenges.

Increase in elecz‘ricify consumption

A reliable supply of electricity is essential for the prosperity of our societies
and is indispensable for the digital era of which we are a part. Safe and reli-
able electricity supply is of the utmost importance for all countries and is a
key condition that must be met during the complete energy transition process.
Although electricity accounts only a fifth of the total final energy consumption
today, its share is growing. It is predicted that by 2050, the share of electric-
ity in the total final consumption will increase from the current 20% to 40%,
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some predict even 50%. The key contribution to this increase will be the use of
electricity in traffic, given that the process of energy transition includes traffic
as one of the significant emitters of greenhouse gases and influential factors
in the process of global warming and climate change. Also, the growth of the
IT sector, above all the development of new powerful and fast computers, will
contribute to the increase in electricity consumption in the future.

Some analyses suggest that electricity will play an increasing role in heat-
ing and cooling, with the goal of pushing fossil fuels out of use for these pur-
poses. Therefore, in the process of energy transition, it will not only be neces-
sary to replace fossil fuel-based production capacities with renewable sources,
but additional ones will also need to be built in order to meet the increased
demand for electricity due to the electrification of trafhic, digitalization of the
economy, heating and cooling, which was not the case until now.

Increasing participation of wvariable sources in the productzbn pon‘folio

During the energy transition, the structure of energy systems will undergo
dramatic changes. It will change from a conventional power system with a rel-
atively small number of large production capacities, thermal power plants on
tossil fuels, nuclear power plants and hydroelectric power plants, to a gradually
increasing integration of variable production capacities, primarily wind power
plants and photovoltaic power plants of different capacities. The final goal of
the energy transition is the complete phase out of production capacities based
on fossil fuels, primarily coal, and their replacement by production capacities
based on renewable sources. In such a diversified production portfolio, the var-
iable production capacities, wind farms and photovoltaic plants, will dominate.

With the increase in the participation of variable production capacities in
power systems, the need for the flexibility of power systems, and for balancing
power, i.e. the construction of balancing capacities, will grow, in order to preserve
the reliable and safe operation of power systems. According to the IEA report
for 2019, variable renewable sources, wind farms and photovoltaic plants, pro-
duced 85% of electricity produced by coal in Europe. This means that in order to
suppress coal from the production of electricity, the installed capacities based on
variable renewable sources should be tripled. Additional capacities for balancing
power from variable renewable sources should be added to this. On a global
scale, this ratio is much less favourable. Only 28% of electricity was produced
from variable renewable sources compared to that produced from coal.

This is one of the biggest challenges of the energy transition. Solutions
will be sought in the establishment and wide integration of balance markets
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and in the storage of surplus energy. Today, gas power plants and suitable hydro
power plants are used as balance production capacities. Due to the relatively
small participation of variable sources in energy systems, balancing is still not a
pronounced problem for most countries, with the exception of a few of the most
developed European countries.

'The production price of electricity from photovoltaic power plants and
wind power plants will be lower than that produced from fossil fuels, and the
final price will be dominantly influenced by the price of balancing energy. One
of the possible solutions, as a transitional solution, could be the exemption of
balance energy from gas thermal power plants from paying taxes for carbon
dioxide emissions. This approach would further encourage the construction of
production capacities based on variable renewable resources.

Accelerated transition to clean energy is already bringing a major struc-
tural change to power systems around the world. Variable renewable produc-
tion is continuously growing. The trend will continue and accelerate further.
Photovoltaic power plants and wind farms are becoming one of the cheapest
sources of electricity and contribute to mitigating climate change. In the IEA
sustainable development scenario, the share of variable renewable sources in
total production should reach 45% by 2040.

Such rapid growth of variable renewable sources will contribute to the sup-
pression of fossil fuels for the production of electricity, primarily coal, but will
also require a rapid increase in the flexibility of power systems. In the future,
in parallel with the expansion of solar energy and wind, this will require the
development of new additional resources for flexibility, especially in emerging
and developing economies that face strong increase in the demand for electric-
ity. Maintaining reliability in the face of greater supply variability and demand
will require, increasingly, timely investments in networks and flexible resources
— including the demand side, and distributed and storage resources to ensure
that energy systems are diversified, sufhicient and flexible at all times.

Dz'srupz‘z'ans in energy markets

During the process of energy transition, there will inevitably be disruptions in
energy markets, caused by the monopolistic behaviour of those who dispose
with the resources. The question is whether and to what extent these distur-
bances will affect the energy transition process. Bearing in mind that the key
condition during the energy transition is an unquestionably reliable and safe
supply of energy to the citizens, disruptions in the energy markets will tem-
porarily slow down the energy transition, sometimes in some countries even
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temporarily stop it. However, every such stoppage, no matter what it is caused
by, will be an additional impulse to speed up the process of energy transition.
'The reason is simple. Deposits of energy resources (fossil fuels) are distributed
as they are distributed and that is more or less known. Some countries have
these resources in abundance while others do not have them at all. The sun
and wind, as an energy resource, are available to everyone, almost every coun-
try, region, social community, company and individual. The development of
technologies has made it possible for all of them to produce electricity for their
own needs and for the market and thus become independent from the import
of expensive energy sources, and even become energy independent. The phi-
losophy of energy transition is contained in this. To produce energy where
the conditions exist for it, to produce it from available renewable resources in
an environmentally acceptable manner and to produce it in a reliable and safe

manner.

New concepz‘s of energy sysz‘ems

'The energy transition is a process that will last much longer than the planned
period for the decarbonization of the energy sector. The integration of dis-
tributed production capacities based on renewable energy sources is already
changing the structure of power systems and the character of power networks.

Conventional power systems with centralized production and one-way
power flows in networks from source to consumer are becoming hybrid power
systems with retained centralized production and distributed production along
transmission and distribution networks, and networks from passive with one-
way power flows become active networks with two-way power flows. Manage-
ment of such systems and networks is becoming increasingly demanding and
complex. Increasing involvement of production capacities based on renewable
sources, especially variable ones, integrated into distribution networks, will
require increasing flexibility and decentralization of electric power systems
and components for electric energy storage.

Networks where production and consumption, along with storage of
excess electricity, can be approximately balanced, will be rounded up into inter-
connected small systems, microgrids. The size of these microgrids will be dif-
terent, from those at the household level to those at the regional level. Why not
predict that microgrids at the level of households, institutions, etc., all those
who dominantly use devices, which consume DC power, will be DC networks.
Such networks will be cheaper (without inverters) and simpler to manage
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Management of such complex, hybrid power systems will not be possible
without complete digitization of the system, based on new solutions, probability
algorithms and artificial intelligence. Deterministic algorithms will not be able
to meet the needs for the speed of management of all components in the system.

To this process of decentralization and digitization of power systems,
through the energy transition, some correctly add the process of democrati-
zation. 'This implies the right of everyone who has the conditions to produce
electricity for their own needs and for the market.

CONDITIONS FOR A SUCCESSFUL
ENERGY TRANSITION

The energy transition must be a z‘mnsparem‘ pracess

Energy transition is a process that includes all states, all social communities,
all entities in the power sector and every individual. Public support is very
important for the successful implementation of the energy transition. That is
why it is necessary for all participants to conduct the energy transition process
transparently. A transparent process of energy transition will gradually pre-
pare the public for a new setup towards energy in general and, thanks to new,
smart technologies, involve them as active participants in the process.

It is also crucial that the young generation, pre-school, school age and
students are included in the process of energy transition, through the designed
campaign, plans and programs, because they will be the key carriers of the
transition and consumers of its results.

Timely and successful establishment of the regulatory framework

'The challenge for policy makers and system planners is to update policies,
regulation and market design features to ensure that systems remain secure
during the transition.

'The experience of numerous countries has shown that variable renewable
sources can be reliably integrated into power systems. However, in the future,
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new additional resources for system flexibility must be developed, in parallel
with the expansion of variable sources. It is also necessary to develop pro-
tection mechanisms against cyber attacks on future digitized power systems
and protection against the consequences of climate change, which can lead to
breakdowns and destruction of power systems.

Im}esz‘ing n new pmdua‘ian capacities based on renewable energy
sources and in networks

'The energy transition will be a very expensive process. Investments will be
directed to the following key areas: construction of new production capacities
based on renewable sources; production capacities to ensure balancing power;
transition of coal regions; development of networks and investment in the
development of new technical and technological solutions that will enable sus-
tainability, reliability and safe operation of new structures of energy systems.
'This will be a big challenge for poor economies, especially those that rely on
coal-based energy production, which can lead to a slowdown or even a stopage
in the energy transition in those countries.

Rich economies should bear the brunt of the energy transition for at least
two reasons. They gained wealth from energy from fossil fuels, primarily coal,
and thereby dominantly contributed to the impact on climate change with
today’s consequences, and today, in the initial phase of the energy transition,
dispose with new technologies on which the transition relies, i.e. energy pro-
duction in an environmentally acceptable way.

In particular, the socially sensitive component of the energy transition is
the transition of coal regions. It is necessary to have answers on how to prepare
regions where generations have worked on coal exploitation for new economic
activities, including the use of areas where exploitation has ended and thus
close down coal exploitation and close mines For a successful and fair transi-
tion of coal regions and the conservation of mines , the implementation of the
experiences of rich economies that have successfully gone through this process
is of great importance.

The contribution of rich economies to the energy transition in poor
and developing countries should be in concrete investments through grants,
tavourable loans and the transfer of knowledge, experience and technology.
In this way, the gap between the developed and the underdeveloped would be
reduced, and the energy transition would be a chance for weak, not only rich

economies.
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Competence development, innovation and competitiveness

'The energy transition will be a long-term process. Many wonder if it is pos-
sible to successfully end this process with current technical and technological
achievements. Research, innovation and competitiveness should continuously
ensure the prerequisites for reaching the goals of the energy transition: decar-
bonization of the energy sector through the implementation of new, environ-
mentally acceptable technologies; increasing energy efficiency through inno-
vating existing and developing new, more energy efficient devices; integration
of the electricity market, etc.

'The energy transition does not only mean the gradual introduction of new
technologies into the energy system with the aim of complete decarbonization,
but also the complete transformation of the energy sector, and society as a
whole, so that it can take responsibility, lead processes and have answers to all
the challenges that the energy transition brings. The energy transition will last
at least the next 30 years. The key bearers will be the generations who are now
attending primary and secondary schools and enrolling in university studies. It
is very important to establish an environment in which these personnel will be
profiled. Through curricula in schools and universities, it is necessary to create
prerequisites for their training and qualification to ensure they can handle the
processes and respond to the challenges of the energy transition. The success
of the energy transition will largely depend on the creation of a social envi-
ronment for understanding and supporting the transition processes. Also, the
success of the energy transition will largely depend on the availability, organi-
zation, training and motivation of human resources, staft who will be directly
involved in the transition process. In this regard, the most important activ-
ity will be the establishment of new and strengthening of existing scientific
research and research and development capacities, defining their role in the
process of energy transition, interconnection and targeted inclusion in projects
at the local and international level, the output of which directly and indirectly
contribute to the achievement of goals of the energy transition. Innovations,
new technical-technological solutions, and even new inventions are expected
from these centres of excellence that will directly contribute to the success
of the energy transition. It is very important to identify and initiate incentive
mechanisms that will contribute, through various research and research and
development institutions and industry, to the successful development of the
energy transition.
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ENERGY TRANSITION IN
BOSNIA AND HERZEGOVINA

y signing the key documents of the Paris Agreement and the Sofia Dec-

laration, Bosnia and Herzegovina (BiH) accepted the transition of the
energy sector with the goal of “net decarbonization” by 2050.

Although the key goals of the energy sector reform are given in the EC
guidelines, the EU Framework Strategy gives all members of the energy com-
munity the possibility of their own approach in developing a strategic plan for
the transition of the energy sector, which will take into account the compara-
tive advantages, disadvantages and risks of each country individually.

'The energy transition in BiH will be a special challenge considering that
60% to 65% of electricity, depending on hydrological conditions, is produced
from coal. Also, interconnections with neighbouring power systems are insuf-
ficient, the electricity market is not developed, and the capacities of networks,
especially distribution ones, are insufficient for the integration of distributed
production from renewable sources.

Because of all this, the energy transition in Bosnia and Herzegovina will
require large investments. They are estimated at more than 3 billion euros by
2030 alone. Bosnia and Herzegovina does not have a single gas-fired thermal
power plant, nor is it certain that, due to the lack of conditions, it will have
one until 2030.

Because of all this, the transition of the energy sector in Bosnia and Her-
zegovina should be conducted within the following framework:

in the process of transition, use coal as transition fuel,

- work on the intensive construction of renewable sources (wind power
plants, photovoltaic power plants, hydroelectric power plants, biomass
power plants) and thus suppress the production of electricity from coal,

- maintain energy independence during the transition and

- in the process of transition, maintain reliable and safe operation of the
power system.

It should be borne in mind that Bosnia and Herzegovina has certain com-

parative advantages when it comes to renewable energy sources. Insolation in
BiH is on average 30% to 40% higher than insolation in Central and Western
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Europe. The greatest insolation is in the area of Herzegovina, western Bosnia,
northern and north-eastern Bosnia and ranges from 1250 kWh/m2/year to
1600 kWh/m2/year. Also, BiH has great potential in wind energy, especially
in the area of Herzegovina, central and western Bosnia, where average annual
wind speeds are higher than 7 m/s, unused hydro potential, and large amounts
of waste wood biomass.

As a member of the Energy Community, Bosnia and Herzegovina has an
obligation to implement the energy transition. A key obstacle, due to the com-
plex decision-making mechanism (state, two entities), may be untimely adop-
tion and updating of the regulatory framework. For the intensive and successful
construction of new production capacities based on renewable sources and the
development of networks, it is necessary to simplify the procedures for obtain-
ing the necessary permits and bring these activities down to lower decision-
making levels (cantons and municipalities). Also, one of the key conditions for
the successful implementation of the energy transition is the provision of suf-
ficient financial resources. Bosnia and Herzegovina is a developing country and
is not financially able to carry out the energy transition independently. Without
the support of international financial institutions through grants and favour-
able loans and the transfer of knowledge and experience, it will not be possible
to successfully make a fair transition of coal regions and build more than 4000
MW in renewable sources and balancing capacities by 2050.

Prof.Dr. Mustafa Musié¢, Bsc.e.e.
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MUSEUM OF SCIENCE
AND TECHNOLOGY
IN SARAJEVO






IDEA AND VISION

he Bosnia and Herzegovina Committee of the International Council on

Large Electrical Systems CIGRE is launching activities for the establish-
ment of a technical museum in Sarajevo, wanting to permanently preserve and
present the rich technical heritage of Bosnia and Herzegovina in a future cul-
tural institution of national interest. At the beginning of the third millen-
nium, characterized by the accelerated development of new city techniques
and technologies, Sarajevo wants to take a strong step forward, as it did 130
years ago with the beginning of electrification, which from this distance can
be compared to the current concept of smart cities in which information and
communication technology, and various physical devices are networked to
optimize the efliciency of city services.

The idea of establishing a technical museum originated in the Elektro-
privreda BiH in 1993. It was started by engineers who, by their very nature,
always express a desire to encourage progress in the technical-technological
sense, but also to preserve the rich technical heritage that we have inherited.

Figure 13.1 Conceptual design of the facade of the technical museum

Museum of Science and Technology in Sarajevo
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The establishment of a technical museum represents an important cul-
tural-educational and scientific-historical project for the capital of our country
and BiH as a whole.

Preservation of autochthonous values and rich heritage is especially
important for small countries such as Bosnia and Herzegovina. Museums are
institutions whose main task is to collect, preserve and show heritage to cur-
rent and future generations, which is a unique way of communicating with
heritage. It is interesting to note that Bosnia and Herzegovina is the only
country in Europe where a technical museum has not been established.

In the continuation of our activities in the realization of this undertaking,
we are taking the existing large scientific and technical museums in the world
as a model, deciding that it will be a museum of a general type, which means
that it will follow the history and development of several technical areas, such
as power engineering, traffic and communal infrastructure.

When it is in operation, it will significantly contribute to raising scientific
and technical culture, popularizing technique and modern technical solutions.
Because of all this, the Bosnia and Herzegovina Committee of the Interna-
tional Council on Large Electrical Systems - CIGRE wants to turn this idea
and noble mission into reality, expecting that all those who will support us to
tully realize it will join us in this.

Figure 13.2 Prototype of the first railway steam locomotive at the technical museum
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HISTORY AND EVIDENCE

he facts are irrefutable that electric power, electric tram and water supply

have been functioning in this area for more than a century, and the evi-
dence of this has not been collected and systematized in one place. These evi-
dences and traces of historical facts from this area, from case to case, can be
found all over Bosnia and Herzegovina and beyond its borders.

Figure 13.3 Tram “Washingtonian”, GRAS (Made in Washington. In use since November 29, 1960)

Museum of Science and Technology in Sarajevo 357



For example, the electrical industry in this area recorded its first activ-
ity back in 1888, and that year is considered the year of the beginning of the
electrification of Bosnia and Herzegovina. Over the past 130 years, a powerful
electric power system has developed. The beginning of electrification coincides
with the epoch-making discoveries of Nikola Tesla, which paved the way for
polyphase systems and created the possibility to use energy resources where
they exist, and electricity where it is needed. This enabled faster development
of industry, economy and humanity.

Figure 13.4 Synoptic panel

Figure 13.5 Tram with electric drive GRAS from 1895 (Manufacturer SIEMENS — SOHUKERT)
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The first electric lighting in Bosnia and Herzegovina in 1888 in Zenica
and the construction of the first Public Power Plant in 1895 in Sarajevo
(220kW) mark the beginning of commercial electrification and mark two his-
torically significant moments in the production of electricity in our area. The
fact that the first power plant in the world was built in 1881 speaks volumes
for how much people from this area had a sense of development and future.

Since the installation of the first steam engine of 120 HP in the Zenica
Mine, significant capacities for the production, transmission and distribution
of electricity in Bosnia and Herzegovina have been built.

Along with electric lighting, on May 1, 1895, in Sarajevo, before it hap-
pened in most large European cities, the first electric tram started its circular
run, replacing the horse-drawn carriage one. The vehicles that were used were
produced by the Siemens-Sohukert company and were the first trams built in
its facilities.

MUSEUM BUILDING

he Technical Museum in Sarajevo would be located in the building of the

first electrical power plant located in the western part of the city center in
Kotromaniéeva Street, in the area between Hiseta Street (north side) and the
right bank of the Miljacka River (south side). The power station was built in
1895, 13 years after the construction of the first power station in New York.

'The space is owned by the company IRIS computers (it was a part of the
world-renowned company Energoinvest), where the first BiH computer was
produced at the end of the 20th century. According to the regulatory plan
of the Centre, it was established that the building is intended for a museum.
Thanks to available documentation and preserved architectural elements on
the building, its revitalization can largely rely on quality sources.

The facility was originally built for the needs of the power plant by the
German company Siemens und Halske in 1895. At that time, this facility
raised the reputation of Sarajevo as one of the advanced cities that followed
the achievements of the industrial revolution and progress. It was a steam
electric power plant that used water from the Miljacka river, and was heated
by burning solid fuel, mainly coal. As part of this energy-industrial complex,
there was also a narrow-gauge railway that was also used by the Tobacco Fac-

tory (founded in 1880).
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Figure 13.6 The building of the first power station, Sarajevo

As a rule, museums in the world are founded in a space that in the past
was related to any technical activity (electricity production, factory complex,
etc.), so Sarajevo would follow that tradition.

'The annex of the museum would be the facility of the Hrid Hydroelectric
Power Plant (190kW) built on the Pra¢a-Bistrica pipeline, which was put into
operation in 1917.

In the neighbouring areas are the following technical museums with the
dates of establishment:

a. Nikola Tesla Museum, Belgrade, founded in 1952;

b. Technical Museum in Zagreb, founded in 1954;

c. Belgrade Museum of Science and Technology, founded in 1989.
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COLLECTIONS AND SPACE

B ased on the prepared Study on the socio-economic justification for the
establishment of this museum, it would initially have at least four collec-
tions: electrical energy, means of transport, water supply and sewerage and gas
technology.

A prototype of the first electric tram and railway steam locomotive would
be placed in front of the building.

About 200 exhibits, written materials, photo documentation, film mate-
rial from the field of power engineering, city traffic, water supply and technical
equipment used for the XIV Winter Olympic Games have already been col-
lected for display in the museum space.

According to the project assignment which is already completed, the
reconstruction of the building and the arrangement of the interior space, as
well as all the accompanying equipment, should respect the museum-gallery
standards of the highest level. Under the roof of the museum there will be a
space for audio and visual presentation, a depot, a conservation-preparation
workshop, etc. The intention is to establish a very popular in the world, digital
museum system, so the Sarajevo museum would be accessible from anywhere
on the planet.

Figure 13.7 Design concept of the interior of the technical museum
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Figure 13.8 Recorder, range 0-36 MW, Manufactured by SIEMENS, 1956  Figure 13.9 Dynamo generator Type EG 650. (AEG production before
the First World War)

Figure 13.10 Instrument panel in front of the turbine Figure 13.11 Transformer oil filtering machine, GALILEO MODEL 26 A512,
for monitoring the operation of the 32 MW turbine (production 1956) in use since the 1960s
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SMART CITY

here are 23 museums operating in Sarajevo, the exhibits of which speak

about the interesting history of the city and the culture of the people who
live there. The remains of the Neolithic Butmir civilization, traces of Illyrians,
Romans and Slavs testify to the long population of these areas. A significant
part of the material evidence, which they left behind, as well as the genera-
tions after them, is protected and systematized in museums or in other ways.
This justifies the initiative to establish a technical museum so that technical
development and culture can be followed in the sequence of past times.

Although the number of existing museums in Bosnia and Herzegovina
and Sarajevo may seem impressive, the fact is that in our country, especially
in Sarajevo, there are fewer of them compared to some European cities, even
though their foundations of civilization were laid much later. Only with the
opening of the technical museum, the capital of Bosnia and Herzegovina will
have the opportunity to valorise its technical heritage and culture in a modern
way and to show and prove that it stands side by side with the smart cities of
Europe and the rest of the world. It is possible that after reading this brochure,
someone may ask themselves where the connection between the museum city
and the smart city comes from in this context. Here is the answer:

Figure 13.12 Generator exciter 32 MW (production 1956 SIEMENS) Figure 13.13 Transformer 35/04
kV (produced in 1956 by RADE
KONCAR)
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Smart cities are the new industry of the 21st century. The development
of useful solutions based on real data from city life is a new potential of global
commercialization. The developed system of a smart city refers directly to the
developed level of handling technology among the local population, as well
as to the prerequisite for this - quality education of the population about the
current needs of modern life. In short, a smart city is the main indicator of
the successful development of the city environment and its population in all
aspects. If we accept the museum as an educational institution, which it is,
then there should be no dilemmas regarding this.

NEXT STEPS

he Bosnia and Herzegovina Committee of the International Council on

Large Electrical Systems CIGRE will strongly promote this idea and
publicly seek collaborators (individuals and collectives) who can be involved in
the realization of the museum project at all gatherings it organizes or partici-
pates in.

For now, we know that among them will be the Bosnian-Herzegovinian-
American Academy of Arts and Sciences BHAAAS, a non-profit and non-
political American organization that gathers highly established experts from
the most reputable American educational institutions and companies, and
which counts about 230 regular, corresponding or honorary members. This is
an internationally established institution, whose mission is the expansion and
development of science and art, the free sharing of ideas among the BiH dias-
pora, and the connection and cooperation with BiH scientists and artists for
the purpose of building bridges with the homeland.

We will recommend the adoption of a decision on the establishment of
a museum to the competent government institutions and the Elektroprivreda
BiH, which at one time was particularly interested in the realization of this
project. Among other things, this contract would determine the level of the
founding stake, the founder’s share, the method of providing materials related
to the museum’s activities, the financing of the museum’s work, the method of
its organization, etc.
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'The Bosnia-Herzegovina Committee of the International Council on
Large Electrical Systems CIGRE will encourage every initiative of an individ-
ual, institution or collective, expressed in the interest of realizing this project.

Figure 13.14 Electricity production on the Drina in GoraZde (1992-1995)

Figure 13.15 Current transformer - simulation of the interior Figure 13.16 Turbine rotor (MHE
arrangement of the technical museum in Sarajevo Prsljenica/Vesela village -
Bugojno production in 1937)
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Figure 13.17 “Tomruci” interior of a wooden water pipe
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IN MEMORIAM

Remembering the members of the
Bosnian and Herzegovinian CIGRE committee






Celebrating 30 years of the existence of the Bosnia and Herzegovina CIGRE

Committee is an opportunity to especially remember our dear colleagues,
founders and long-term members, who did a lot for our Committee in difficult

times, and, unfortunately, are no longer with us.

Nikola Anti¢
(1940-2015)

Emerik Blum
(1911-1984)

Prof. Franjo Bozuta
(1931-2019)

Prof.
Sreéko Drazenovi¢

(1931-1989)

Avdo Dumruk¢ié
(1917-1994)

Aéif Hadrovi¢
(1934-2019)

Prof. Dr. Ejup Hot
(1938-2012)

Mr. Fatih Imamovié¢

(1944-2005)

Bajro Isakovié¢

(1948-2000)
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Prof. Dr. Zaim Prof.

Ibrahim Kamenica Karamehmedovié Branko KnezZevi¢
(1922-2001) (1941-2019) (1926-1999)
Jusuf Krvavac Mr. Mensur Lacevié¢ Prof. Dr.
(1941-2019) (1942-2001) Vlado Madzarevié¢

(1953-2021)

Prof. Dane Maljkovié¢ Prof. Dr. Jovo Mandi¢ Akademik
(1927-2016) (1930-2021) Bozidar Mati¢
(1937-2016)
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Prof. Dr. Prof. Dr. Sead Softi¢ Prof. Dr.

Salih Sadovi¢ (1924-2005) Kemo Sokolija
(1947-2016) (1948-2015)
Milivoje Tomi¢ Hakija Turajli¢ Prof. Dr.
(1951-2006) (1936-1993) Milan Zecevi¢

(1930-2018)

Unfortunately, for some members, until the publi-
cation of this Monograph, we were unable to col-

lect photos and data:

Akademik — Prof. Dr. Vefik Karabdi¢
Svetozar Zimonji¢ — Zoran Dragni¢
(1928-1999) — Prof. Fuad Ceri¢
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SPECIAL THANKS

ur experts and scientists have selflessly encouraged the exchange of
knowledge and experience in the field of energy in order to ensure safe
and reliable energy supply. Hundreds of written reports, dozens of organized,
conferences, colloquiums, round tables and other gatherings speak about it.
A significant number of papers were written by our experts at international
conferences organized by CIGRE. BH K CIGRE is indeed recognized as a
leading professional organization, which with its engagement has contributed
to the improvement of the operation of our energy system. Now the period of
energy transition has begun, in which energy systems will undergo dramatic
changes. As a member of the Energy Community, Bosnia and Herzegovina
has the task of implementing the energy transition. Our task as experts is to
respond to new challenges and maintain security of supply to consumers, but
in completely new circumstances. Our BH K CIGRE has truly become an area
for promoting and discussing the future of the energy system, but also a place
for finding possible solutions for everyday problems and new challenges that
await us in the field of energy. All of our previous activities required signifi-
cant financial resources that we could not secure without the sincere support
of patrons, special members, sponsors and collective members. Without their
support, BH K CIGRE would not be able to function. That is why on this
occasion, on behalf of BH K CIGRE, I express my SPECIAL THANKS to
them because they recognized us as a true partner and contributed to our work
and achievements, as evidenced by this Monograph. Below is a list of compa-
nies and enterprises that supported BH K CIGRE directly or through certain
events. | am convinced that the support of our patrons, collective members
and sponsors will continue even more intensively in the future, to the satisfac-
tion of all concerned. Cooperation is the basis of our common development
and progress.
A BIG THANK YOU to all patrons, special members, sponsors,
collective members and everyone who supported the work of our BH K

CIGRE.

Edhem Bicak¢i¢, President of BH K CIGRE

Patrons and Sponsors of BH K CIGRE
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Patrons and special members of BH K CIGRE

JP Elektroprivreda BiH d. d. Sarajevo

JP Elektroprivreda HZ HB d. d. Mostar

Elektroprenos — Elektroprijenos BiH a. d. Banja Luka

Energoinvest d. d Sarajevo

BH Telecom d. d. Sarajevo

Nezavisni operator sistema u BiH — Neovisni operator sustava u BiH, Sarajevo
Drzavna regulatorna komisija za elektri¢nu energiju, Tuzla

Regulatorna komisija za energiju u FBiH, Mostar

BH - GAS d. o. o. Sarajevo

KJKP Sarajevogas d. o. o. Sarajevo

ELEKTROPRIJENOS BIH
EAEKTPOITPEHOC BUX
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Sponsors of BH K CIGRE

ABB BiH/Hrvatska KONCAR - Elektroindustrija d.d, Zagreb, Hrvatska
ALTANOVA, Ttalija MH Elektroprivreda RS a.d., Trebinje

ARIES ENERGETIKA d.o.0, Hrvatska MICOM BH, Sarajevo

BH Telecom d.d, Sarajevo MC2, d.o.0, Hrvatska

CET ENERGY d.o.0, Sarajevo OMICRON, Austrija

DALEKOVOD, Hrvatska OMIKO, Hrvatska

DELING d.o.0, Tuzla OPERATOR ZA OBNOVLJIVE IZVORE ENERGIJE I

EFIKASNU KOGENERACIJU, Mostar
ORBICO - SHELL MAZIVA, BiH/Hrvatska
PHOENIX CONTACT, Hrvatska
PORCHE BIH d.o.0, Sarajevo
RITTAL, Hrvatska
SCHNEIDER ELECTRIC BiH/Hrvatska
SIEMENS, Bosna i Hercegovina
SUZLON Vijetroenergija, Sarajevo
TECTRA d.o.o, Hrvatska
TELEGROUP, Srbija
TTU ENERGETIK, Tuzla
UNIS TELECOM, Mostar
VINSKI PODRUM ANDELIC, Trebinje

62) ARIES d.0.0.

ELCOM d.o.0, Tuzla

ENERGOBOS ILJIN d.o.o., Sarajevo
ELEKTRO INSTITUT Milan Vidmar, Slovenija
ELEKTROMERKUR, Hrvatska
ENERGOINVEST RAOP, Istocno Sarajevo
ELEKTRO NABAVA, Mostar

FOND ZA ZASTITU OKOLISA FBIH, Sarajevo
GD;, Sarajevo

GE GRID SOLUTIONS, Srbija

GENERAL ENGINEERING (GENE), Sarajevo
HUAWETI, Kina

IEEE, USA

ISKRAEMECO d.o.0, Sarajevo

Patrons and Sponsors of BH K CIGRE 379



°
ELEKTRO MERKUR d.o.o.

omicron D 2 oleie

OPERATOR ZA OBNOVLJIVE IZVORE ENERGIJE
| EFIKASNU/UCINKOVITU KOGENERACIJU

PORSCHE PORSCHE

BOSNA i HERCEGOVINA

BOSNA i HERCEGOVINA

=1

RITTAL
T

8 TeclFrz T7eleGroup

380

30 Years of Work of the Bosnia and Herzegovina Committee of the International Council on Large Electrical Systems Cigre



Collective members of BH K CIGRE

ABB Predstavnistvo za BiH

Banstroj d. o. 0. Banovici

BICAKCIC d. o. o. Sarajevo

CET ENERGY d. o. o. Sarajevo
DALEKOVOD d. o. 0. Mostar

ELCOMd. o. 0. Tuzla

ELDIS TEHNIKA d. o. o. Sarajevo
Elektrotehnicki fakultet Univerziteta Isto¢no Sarajevo
Elektrotehnicki fakultet Univerziteta u Sarajevu
ELKER AD Ljubija, Prijedor
ENERGOINVEST SUE d. o. o. Sarajevo
Fakultet elektrotehnike Tuzla Univerzitet u Tuzli

ISKRAEMECO d. o. o. Sarajevo

Patrons and Sponsors of BH K CIGRE

JP Sarajevo d. o. o. Sarajevo

KAMEN - DENT d. o. 0. Mostar

Kanton Sarajevo, Grad Sarajevo

KV Team d. o. o. Sarajevo

MIDDLE POINT d. o. o. Sarajevo

Navitas Engineering & Automation d. o. o. Sarajevo

Opéina Centar, Sarajevo

Siemens Aktiengesellschaft Osterreich — Podruznica Sarajevo

SINDIKAT ELEKTROENERGETSKIH RADNIKA FBIH,

Sarajevo
TT Kabeli d. o. o. Siroki Brijeg
TTU ENERGETIK, Tuzla
ZD IRCE a. d. Isto¢no Sarajevo
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Kanton Sarajevo
Grad Sarajevo
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