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Editorial

We are therefore investing even more en-
ergy and resources in the search for new 
solutions, which will enable us to reliably 
fulfil the tasks we are responsible for. 

But we are not stopping at this search 
for solutions. Our desire is to enter the 
market through innovative solutions 
and products that are the result of our 
know-how. At the start of the year, we 
took a step in this direction by estab-
lishing the company Operato with the 
aim of commercialising our system for 
real-time and short-term forecast as-
sessment of power grid operating lim-
its (SUMO), something we have been 
developing for the past 10 years. We be-
lieve that our solution can help numer-
ous TSOs to increase the transmission 
capacity of their powerlines without en-
dangering the security of the electricity 
supply to customers.

The challenges being faced by TSOs 
are highly complex, so it is essential to 
establish cooperation between system 
operators, as well as with other players in 
the electricity and industrial sectors, in 
research institutions and in households. 
In Slovenia, for this purpose, we have 
formed the Consortium to Accelerate the 
Green Transformation of the Electricity 
Sector. We are also cooperating with in-
ternational partners in the creation and 
implementation of numerous projects in 
which we are searching for solutions in 
the areas of operation, digitalisation, in-
clusion of active customers, creation of 
new markets, network planning, protec-
tion of critical infrastructure … 

In the past years we have liaised with 

numerous experts and managed to ob-
tain funds valued at close to 300 million 
euro, for ourselves and our partners, 
for numerous strategic innovation pro-
jects. Our activities in these projects are 
assessed to be in excess of 100 million 
euro, with acquired grants accounting 
for more than 50 million euro.

The orientation of numerous sectors 
towards accelerated electrification re-
quires that we strengthen cross-sector 
cooperation. Only through cooperation 
and joint planning will we enable the 
sustainable electrification of these sec-
tors. We are making important steps in 
this area as well.

As I have already mentioned, we are 
actively supporting the fulfilment of all 
commitments of decision-makers re-
lated to reducing the carbon footprint. 
We also maintain excellent cooperation 
with the regulator responsible for de-
fining the operational framework of the 
electricity sector. With our knowledge 
and experience, we have contributed 
considerably to defining the regulatory 
frameworks that will enable transition to 
carbon-free electricity production and 
an active role for electricity consum-
ers in the electricity market. So far, we 
have accomplished a great deal in this 
direction, and many tasks still lie ahead. 
However, we do not fear them. Together 
we will address them professionally and 
responsibly.

In this edition, read more about the 
results of our previous innovation activ-
ities, and learn more about the new areas 
we are entering. Enjoy the read!

The energy ecosystem is constantly 
evolving. Due to accelerated 

electrification and our striving 
towards a carbon-free society, these 
changes are even more rapid today 

and also demand faster adaptation. 

Aleksander Mervar, MSc
Chief Executive Officer

  ELES, d.o.o.

Our mission

Through reliable management  
of the electricity system, we are  
ensuring stable and efficient  
development of the Company  
and transfer to a carbon-free  
Slovenia and region.
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DEFENDER 

The power system has been designed around synchro-
nous machines generating electricity from traditional 
sources. But production sources have been changing 
rapidly in recent years. Conventional sources are in-
creasingly being replaced by renewable energy sources 
(RES) connected to the network via power electronic in-
terfaces (DC-AC converters).

In 2015, TSOs from nine European countries, includ-
ing ELES, liaised with universities, research institutions 
and producers. They directed their thoughts to the fu-
ture, when the energy flowing through the European 
power system will mostly come from renewable sources, 
and designed the MIGRATE project. Between 2016 and 
2019, the project partners studied numerous aspects of 
integrating RES into the network, primarily in connec-
tion with the challenges being brought by the increased 
usage of power electronics - searching for ways to in-
crease the share of renewables, despite these difficulties.

As head of the work-package, “Power quality in trans-
mission networks with high power electronics penetra-
tion”, we at ELES took charge of coordinating a group of 
experts addressing the issue of power quality. “Our goals 
were to find the parameters that will worsen due to the 
increasing share of RES, determine the extent to which 
they will worsen, and define what we can do to raise 
power quality to the prescribed level. And, of course, 
we needed to determine how large a share of sources 
based on power electronics we can afford in the network 
to preserve power quality by taking the proposed meas-
ures into account” says Blaž Kirn, PhD, who coordinated 
these activities over the past two years.

Within the scope of the project they developed a 
methodology that will enable TSOs to explore the im-
pacts of installing RES on harmonics emissions and 
voltage distortions in their own networks and perform 
simulations of different scenarios throughout the entire 
power system. They also created an application allow-
ing operators to monitor data, in real-time on a 3D image, 
on harmonics emissions and voltage distortions, thus 

MIGRATE 

The reliable supply of electricity is crucial for preserv-
ing our lifestyle, as it affects how all systems in socie-
ty function. Because energy infrastructure is exposed to 
the threat of both physical and cyber attacks, we need 
to search proactively for new solutions to ensure its 
protection. 

 Two members of ELES' core team of experts in cri- 
tical infrastructure protection, Matej Trobiš and Teni 
Gasparini, have spent a great deal of time over the 
past three years working on the EU's Defender project. 
Together with partners from nine countries, they have 
addressed challenges related to ensuring the physical 
and cyber protection of critical infrastructure in ener-
gy networks, across the entire chain – from generation, 
transmission and distribution through to the consum-
ers of electricity. In the first phase they analysed the 
risks caused by physical, information and human fac-
tors. In the second phase, data from various information 
sources was collected and analysed, and co-dependen-
cies among them were sought with the aim of detecting 
any risks (the pan-European platform for detecting inci-
dents in the network and searching for co-dependencies 
among them). 

The project team also addressed a number of chal-
lenges being faced by ELES. During pilot tests they 
played out a number of hypothetical scenarios and, 
based on their findings, further upgraded some of the se-
curity systems. In doing so, they also used interfaces for 
data exchange between different information systems 
that had been developed within the scope of the project. 
During the project implementation, cooperation be-
tween the ELES employees responsible for security was 
strengthened in all areas of the company's operations.

Matej Trobiš, Project Head at ELES

“Our cooperation in the project contributed to our be-
ginning to deal more intensively with the challeng-
es of ensuring critical infrastructure protection. We 
also established excellent cooperation with Slovenian 
professional institutions in this area – the Institute 
for Corporative Security Studies and the Jožef Stefan 
Institute. Of key importance for ELES are, in my opin-
ion, the integration of security systems, the knowledge 
we obtained from pilot tests, and the need to unify pro-
cesses in the area of security. This already started being 
realised on the company level in the course of the pro-
ject. An excellent experience is also the initiative for de-
signing new projects.”

Teni Gasparini, Assistant Project Head at ELES

“The active and successful cooperation of the ELES 
team in this project has brought multiple positive effects 
for our company. We have acquired invaluable knowl-
edge and experience in the area of critical infrastruc-
ture protection. The innovative technologies we have 
integrated into the system will enable us to cope more 
easily with any potential cyber and physical threats.  
I would also mention the practical and, for me, most in-
teresting part of the project – trials and testing of find-
ings using unmanned aerial vehicles. With their help, 
we inspected damage on powerlines and in switchyards, 
and found that the behaviour of unmanned aerial vehi-
cles is not affected in the vicinity of high-voltage areas, 
which is very important information from the security 
aspect. As regards network maintenance, it appears that 
the use of unmanned aerial vehicles will contribute sub-
stantially to better and easier maintenance of the elec-
tricity network.”

showing the network's quality status. “In future, we can 
also include a forecast for the network in the applica-
tion, which will enable operators to visualise in advance 
what the situation in the network will be,” Kirn explains 
the possibilities for further development.

The fifth work-package included the resolution of 
problems related to harmonics. For this purpose, they 
developed tools designed to investigate conditions in 
the network and search for technically and econom-
ically justified solutions. “We also focused on power 
electronics devices themselves and assessed how they 
needed to be changed to automatically enable the low-
ering or mitigation of harmonics emissions from other 
sources in the network. A similar procedure was used 
for frequency fluctuations, where we developed a sim-
ulation platform for investigating these disturbanc-
es. We developed an algorithm for the management of 
wind turbines that enables considerable mitigation of 
frequency fluctuations due to changes in wind speed.” 
Kirn notes in explaining the project's achievements and 
adds that a patent application procedure for this techni-
cal solution is in progress.

“Most importantly, we have managed to prove that, 
with the proposed solutions, we can ensure appropriate 
power supply quality, even with 90% of RES in the sys-
tem.” Kirn concludes, stressing that, to resolve difficul-
ties due to harmonic disturbances, a unified European 
approach is necessary.

Critical infrastructure 
protection is becoming 
increasingly important

Up to 90 percent 
RES integration 
into the European 
transmission system 
is technically possible

Participating countries

France, Germany, Great Britain, 
Greece, Italy, Israel, Portugal, 
Romania, Slovenia

Participating countries

Estonia, Finland, France, 
Germany, Great Britain, Ireland, 
Island, Italy, Netherlands, 
Slovenia, Spain, Switzerland

Example of flicker using the 
ODIN-PQ programme, developed 

under the MIGRATE project. 

The programme is freely 
accessible at 

https://odinpq.eimv.si/.
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Electricity companies are facing growing public opposi-
tion, alongside other technical obstacles, when building 
conventional power facilities. As a solution, partners in 
the FlexPlan project are developing an innovative meth-
odology and a software tool for grid planning. 

As an alternative to the construction of new grid ele-
ments, a developed planning approach will consider the 
possibilities of introducing new electricity storage sys-
tems and flexibility resources in electricity transmission 
and distribution grids. In this way, the FlexPlan project 
attempts to determine the role that flexibility could play 
and how its usage could reduce planning investments, 
while maintaining (at least) the current levels of system 
security. 

As a member of the international consortium of the 
FlexPlan project, ELES is participating in almost all of 
its work packages. As a company with extensive expe-
rience in network planning, which involves activities 
in the preparation of the ENTSO-E Ten-Year Network 
Development Plan, we are very active in the work pack-
ages “Pan-European scenarios at target years” and 
“Regional cases and assessment of advantages over tra-
ditional planning”. In the scope of these work packages, 
ELES is helping create scenarios that will be used to test 
the developed tools. We will also be actively involved in 
the regional study covering the Balkan area.

Last year, ELES participated in developing a pre-pro-
cessor tool to prepare a list of possible grid expansion 
candidates and to position them in the grid. This list will 
be used as input data for the grid planning tool to select 
the optimal combination. At present, ELES participates 
in implementing the optimisation functions and models 
into the grid planning tool, currently under development. 

ELES joined the INCIT-EV project to work on prevent-
ing any potential negative impacts of the rapid growth 
of e-mobility on the electricity network. 

The consortium, headed by Renault, demonstrates 
the use of modern technologies and advanced charging 
infrastructure and its associated new business models. 
This is the first project in the area of e-mobility where, 
together with partners, we explore the unconscious 
preferences of electric vehicle users, utilising the lat-
est neuroscience techniques. We are thus contributing 
to the development of technology that will enable the 
most intuitive use of e-vehicles, without having a nega-
tive impact on the power system.

At ELES, we are most actively involved in the work 
package focused on developing the model of an elec-
tric mobility network in an urban area that will support 
decision-makers and various stakeholders in the con-
struction and expansion of charging infrastructure for 
electric vehicles. We have prepared two models: an elec-
tric power model, addressing issues related to energy 
infrastructure loads in different e-mobility integration 
scenarios, and a charging infrastructure model, deal-
ing with cost, location, and quantity requirements in 
planning the siting of charging infrastructure in urban 
settings. These models will serve as a basis for the prepa-
ration of software designed to support decision-mak-
ing, which, among others, will also be developed at the 
Faculty of Electrical Engineering in Ljubljana.

FlexPlan

The OSMOSE project partners are seeking innovative 
solutions to ensure flexibility in electricity grids, which is 
crucial for successfully transitioning to a significant por-
tion of electricity generation from renewable sources. 

ELES is leading a work package where we are, togeth-
er with partners from France, Italy, Serbia and Slovenia, 
developing solutions for better utilisation of existing 
units for generating electricity from renewable sources, 
and subsequently, the integration of new ones. For this 
purpose, we have developed with our partners two soft-
ware tools and an optimisation algorithm. The first tool 
employs snapshots of Italy, Slovenia, and France's grid 
conditions to join individual models into a common grid 
model between Northern Italy and Slovenia. It creates a 
list of potentially overloaded parts of the grid where out-
ages due to generation units' activation might occur. The 
second tool collects bids for electricity generation from 
renewable sources in Italy and Slovenia, pairs them, and 
then sends them to the optimisation algorithm.

The software tools developed are currently in the 
phase of implementation into our information technolo-
gy environment. This will be followed by integration into 
the flexibility management platform, which will be con-
nected with SCADA system for activation. The selected 
bids of Slovenian and Italian producers will be sent for 
activation. Next in line will be the demonstration tests, 
whose purpose is to prove that the existing hydropower 
plants in Slovenia and Italy can be utilised for increased 
electricity grid flexibility between the two countries. The 
mechanism will operate within a 15-minute timeframe. 

Experts from ELES collaborated within the international 
TDX-ASSIST project in the development of modern and 
safe information and communications technology tools 
and techniques enabling the exchange of information and 
data among different stakeholders within the electricity 
sector. 

We participated in the creation of a Slovenian demon-
stration site and focused on two use cases. In the first, we 
studied the potential use and activation of sources in the 
distribution network for the provision of ancillary servic-
es for balancing in a market environment. In the second 
use case, we focused on the interoperability of trans-
mission and distribution network models in long-term 
network planning. In both demonstration cases, our em-
phasis was on ensuring reliable and safe exchange of data 
and information between ELES, Elektro Gorenjska and 
EIMV via the joint communication platform.

Technological solutions based on “Internet of Things” 
protocols that satisfy all the required cybersecurity mech-
anisms and standards have proven to be suitable for the 
provision of services in the electricity market. They en-
sure a quick response, automation of services, and hard-
ware communication between devices.

Participating countries 

Belgium, Germany, Italy, Norway, 
Portugal, Serbia, Slovenia, Spain

We are participating in the develop-
ment of an innovative grid planning 
methodology and software tools

INCIT-EV

Participating countries

Estonia, France, Germany, Italy, 
Netherlands, Spain, Slovenia, 
Turkey

First e-mobility project with a touch  
of neuroscience

OSMOSE

Participating countries

Belgium, France, Germany, Italy, 
Portugal, Serbia, Slovenia, Spain, 
Switzerland

Demonstration of near real-time 
flexibility market operation between 
Slovenia and Italy

TDX-ASSIST

Participating countries

Belgium, France, Germany, 
Great Britain, Portugal, Slovenia 

Demonstration of new data 
exchanges in the energy sector 
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The significance of flexibility in the electricity system, challenges encoun-
tered by system operators due to the lack of flexibility resources and the 
emergence of new ones, were the topics we discussed with David Gerbec, 
PhD, who is an expert in electricity market services at ELES. Since its es-
tablishment, he has been an active member of the working group for an-
cillary services, which operates within the European Network of Transmis-
sion System Operators for Electricity (ENTSO-E). In the past four years, he 
has also been involved intensively in implementing the European project 
FutureFlow, which in 2020 was named second-best project in the world in 
the field of innovation, integration, and smart grid system transformations 
by the International Smart Grid Action Network (ISGAN).

David Gerbec, PhD
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The FutureFlow project 
results have shown that  
we can save up to  
23 percent of balancing 
energy by connecting 
flexibility markets in 
Austria, Hungary,  
Romania and Slovenia.
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Why is flexibility so crucial for electricity 
transmission system operators?
The fundamental premise of an electric-
ity system's operation is ensuring a sta-
ble frequency, which should be 50 Hz. 
However, we do know that consumption 
and generation vary. That's why we have 
to exploit flexibility resources to regu-
late the frequency. We, system opera-
tors, have been doing this from the very 
beginning. The only difference today is 
that new flexibility resources are emerg-
ing which previously were not known or 
used.

Which sources can provide flexibility?
All those sources that are capable of 
adapting their electricity consumption 
or generation on request can offer flexi-
bility. The system operator can give this 
request manually, automatically, or it 
can be directly activated on the basis of 
frequency deviation. It is essential for us 
that these sources can reliably ensure 
a particular service and that they have 
been prequalified in a recognised way. 
System operators still use the “tradition-
al sources”, such as hydropower plants, 
thermal power plants, nuclear power 
plants and pumped-storage hydropow-
er plants. But new sources are emerging 
– from battery storage units, solar pow-
er plants and small hydropower plants 
to devices operated by household con-
sumers. Traditional sources offer their 
flexibility in the market independent-
ly, while smaller sources offer it through 
aggregators.

How do system operators address the 
integration of new flexibility resources?
In integrating new flexibility resourc-
es, we face two key challenges. The 
first challenge is the transparent and 
non-discriminatory integration of all 
sources that have undergone a prequali-
fication for providing specific flexibility 
services. The second challenge is creat-
ing business models that will encourage 
new sources to participate in the flexibil-
ity market.

You were actively involved in the im-
plementation of the European project 
FutureFlow, in which ELES coordinated 
the work of twelve partners from eight 
countries. What was so innovative about 
this project that led the European Union 
to provide co-funding within the frame- 
work of Horizon 2020?
We tried to find answers to the techni-
cal and economic challenges coming di-
rectly from the emerging Commission 
Regulation (EU) 2017/2195, establishing 
a guideline on electricity balancing. At 
the end of 2014 and in 2015, when we 
formulated the proposal, there wasn't 
any information, yet, about transmis-
sion system operators developing plat-
forms for cross-border exchange of 
flexibility. This applied particularly to 
the service involving the exchange of 
balancing energy from the automatic 
frequency restoration reserve, which 
was the main driver of the project. We 
wanted to find out whether dispersed 
renewable energy sources, microgrids, 
storage units, and industrial consum-
ers can participate in balancing the 

electricity system, which is primarily 
carried out today by traditional hydro-
power plants or thermal power plants 
running on fossil fuels. But the goal 
was not only for advanced consumers 
to help balance the frequency in the 
country where they are located. With 
our partners, we also wanted to make 
these flexibility markets cross-border 
connected, which would enable us to 
balance the deviations with renewable 
sources in countries participating in 
the project. The fact that we included  
real-life consumers and renewable 
sources in the pilot tests was pivotal for 
the project's execution.

The project is now concluded. What 
were the most significant achievements?
We developed three information plat-
forms connecting the entire chain, from 
the smallest control unit to the region-
al platforms of the balancing market, 
with an integrated optimisation func-
tion. With the help of this technological 
solution, we conducted pilot tests for one 
year to determine which technologies 
could provide such a complex ancillary 
service as the automatic frequency res-
toration reserve. By means of pilot tests 
conducted in Austria, Hungary, Romania 
and Slovenia, we confirmed that by con-
necting flexibility markets in these coun-
tries, we can save up to 23% of balancing 
energy as the result of netting imbalanc-
es, and reduce the joint costs of deviation 
balancing.

From the market aspect, it is undoubt-
edly an exceptional achievement that we 
explored the entire flexibility potential 

in the four countries mentioned and at-
tracted more than 90 consumers and 
dispersed sources with a total power ex-
ceeding 50 MW. Consumers have shown 
an interest in providing such services 
and recognised it as an opportunity for 
themselves. We must bear in mind that 
flexibility is in the hands of the final con-
sumer and not the provider of balancing 
services or the aggregator.

We also usefully applied the knowl-
edge and experience acquired in the 
FutureFlow project in transforming the 
ancillary services and balancing market 
in Slovenia. While preparing the terms 
and conditions for the balance service 
providers, we knew what we could both 
expect and demand from them. This 
was one of the good “by-products” of the 
project.

What is the role of ENTSO-E in estab- 
lishing flexibility markets?
The key task of the ENTSO-E network is 
to establish an appropriate mode of col-
laboration between individual transmis-
sion system operators on one side and 
ensure unified cooperation with other 
stakeholders in the area of flexibility, in-
cluding the European Commission, the 
Agency for the Cooperation of Energy 
Regulators, national regulators, and 
market participants. The working groups 
active within the ENTSO-E network are 
working on the methods of prequalifi-
cation of sources capable of providing 
flexibility, their integration into opera-
tion, and the modes of integrating flex-
ibility markets. I have been a member 
of the working group for ancillary ser-

vices from the very beginning. In this 
group, we prepared all the bases for 
adopting the regulation establishing a 
guideline on electricity balancing, and 
several methodologies based on this reg-
ulation. Now we are moving towards its 
implementation.

ENTSO-E also encouraged the es-
tablishment of common markets for 
respective balancing services. The 
TERRE project was begun in 2016 and 
has evolved into a European platform 
for the exchange of balancing energy 
from replacement reserves, which eight 
European transmission system oper-
ators have been using since January 
2020. In 2018, two initiatives appeared 
for the MARI and PICASSO projects. 
Within the framework of the MARI pro-
ject, a platform is being developed and 
implemented for the exchange of bal-
ancing energy from frequency restora-
tion reserves with manual activation, 
whose legislated go-live date is 24 July 
2022 at the latest. The PICASSO pro-
ject involves the establishment of a 
platform for the exchange of balanc-
ing energy from frequency restoration 
reserves with automatic activation, 
which is also expected to be legally im-
plemented by 24 July 2022 at the latest. 
Previously, cooperation between sys-
tem operators was also established in 
the area of imbalance netting, which is 
developing into a dedicated platform 
under the IGCC project. It is, of course, 
the ambition of European transmission 
system operators for these platforms to 
go live before the legal deadlines, and 
at present, there are no shifts in the set 

deadlines for implementation. After 
this date, the members will be able to 
activate (purchase) balancing energy in 
the international market through these 
platforms.

Which platforms does ELES plan to join?
Under the regulation, ELES is required 
to join the MARI, PICASSO, and IGCC 
platforms. We have been actively partic-
ipating in the latter for some years now, 
and thus effectively transferring the 
benefits of ELES' international cooper-
ation to end-consumers in Slovenia. We 
hope to be able to begin actively using 
the MARI and PICASO platforms in the 
first quarter of 2022. By that time, we 
must bring our terms and conditions for 
balancing service providers in line with 
European requirements, implement 
appropriate tools, establish relevant 
communication channels and data ex-
changes to platforms and upgrade data 
exchange with balance service pro-
viders. The preparation of terms and 
conditions for balancing service pro-
viders in the balancing market is a high-
ly-complex task – this is made apparent 
from the fact that more than 20 experts 
in system operation and ITC are inten-
sively engaged in their preparation.

I want to emphasise that the estab-
lishment of an international balancing 
market is of great importance for our 
operation. We shall obtain access to a 
considerable number of flexibility re-
sources that will ensure even-higher se-
curity of operation. It is my hope and 
wish that this will also bring more fa-
vourable prices for end-consumers.

Consumers have indicated 
an interest in providing 
these services, as they have 
recognised an opportunity 
for themselves. We must 
bear in mind that flexibility 
is in the hands of the end-
consumer and not the 
provider of balancing 
services or the aggregator.

I want to emphasise that 
establishing an international 
balancing energy market is 
of great importance for our 
operation. We shall obtain 
access to a considerable num-
ber of flexibility resources 
that will ensure even higher 
security of operation. It is my 
hope and wish that this will 
also bring more favourable 
prices for end-consumers.
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TSO/DSO cooperation TSO/DSO cooperation 

“When several households in a certain 
area turn on their heat pumps or start 
charging their e-vehicles after returning 
home, the grid may become overloaded if 
energy-intensive consumption in house-
holds is not controlled,” Gregor Omahen 
says, as he describes the current chal-
lenges in the distribution network.

The grid is designed to endure the 
most extreme conditions, and the aim in 
both the transmission and distribution 
networks is to manage such situations. 
“We don't want to manage extreme short-
term conditions by building a more ro-
bust grid, but rather by using innovative 
solutions on the existing grid. The smart 
grids being introduced for this purpose 
by distribution and transmission sys-
tem operators affect all future electricity 
system devices. They adapt these devic-
es to enable better exploitation of ener-
gy sources and maximize the benefits. It 
is also important to encourage consum-
ers through different measures and pric-
ing policies, such as not turning on their 
heat pumps at 17:00 h, when consump-
tion is highest, but before or after that 
time. Such practice is more sustainable 
and less costly, as no expensive invest-
ments in upgrading the grid are neces-
sary,” Omahen explains.

Demonstrating the advanced func-
tionalities of grid management

“Within the framework of the Slovenian 
platform for smart grids, we wanted to 
design a national smart grid project. In 
2016, we succeeded by establishing a 
Slovenian-Japanese partnership in the 
area of smart grids and smart commu-

nities, managed by ELES, and engaging 
numerous Slovenian companies and or-
ganisations,” Omahen says. The part-
nership came to be known as the NEDO 
project. Its principal Japanese partner is 
the national research and development 
agency NEDO, whose designated com-
pany is Hitachi.

The first phase of the project has 
been completed. Additional devices for 
grid monitoring and management were 
integrated into the Slovenian grid, and 
the information from them connected 
to the control centres of Elektro Celje, 
Elektro Maribor, and ELES. We devel-
oped advanced functionalities, such 
as coordinated and conservative grid 
voltage control, localisation and isola-
tion of defects, closed-loop operation 
and short-term consumption forcast-
ing. “In this way, we strengthened the 
data exchange between ourselves and 
the electricity distribution companies, 
ensured higher reliability of electrici-
ty supply to grid users and will now be 
able to integrate even more renewable 
sources into the existing grid,” Omahen 
notes. “One part of this phase was the 
Move Consumption project, in which 
household consumers were encouraged 
to become more-active consumers and 
test their ability to adapt consumption 
at times when the electricity network is 
overloaded. We discovered that, when 
offered a financial incentive, consumers 
are willing to become more-active con-
sumers and adapt their consumption 
to the needs of the electricity system. 
During critical peak tariffs, consumers 
managed to reduce their consumption 
by as much as 34 percent or approxi-
mately 300 kW," Omahen says.

Smart communities are more  
effective in managing their energy

“We are now in the second phase of the 
project, focusing primarily on smart 
communities, such as a municipality, or 
a shopping centre that jointly manages 
its energy more-effectively than if this 
were done individually by each unit in 
the community. At present, electricity 
battery storage units are being installed 
in Ljubljana and Idrija, and the demon-
stration of their use will begin in 2021. 
“These solutions will enable the ener-
gy manager to handle a larger number 
of facilities more efficiently and man-
age them uniformly. Based on data anal-
yses of the operation of devices, he will 
then be able to adopt decisions more eas-
ily,” Omahen explains, adding that smart 
communities in flexibility markets will 
also participate with greater ease.

Good solutions should be imple-
mented into regular operation

“Under this project, we have managed to 
bring together many Slovenian players, 
as well as develop and implement several 
new functionalities and solutions that are 
also interesting for the international pub-
lic. The most important thing is that we 
quickly accept the good solutions we have 
implemented in a limited area as stand-
ard solutions in the grid,” Omahen points 
out. He adds that by integrating them 
into our core processes, we will take ad-
vantage of smart networks' benefits and 
provide a reliable electricity supply to all 
consumers.

In July 2020, the International Smart Grids Action 
Network (ISGAN) announced the recipients of the 
Award of Excellence in the field of innovation, in-
tegration and smart grid system transformations. 

The topic of the competition was digitalisation 
on a global level, enabling the empowerment of 

consumers. Among contestants from all over the 
world, the NEDO smart grids and smart commu-
nities demonstration project was awarded Best 

Project of 2020.

The changes occurring in the electricity sector due to the integration of renewable en-
ergy sources, the electrification of significant consumers in households, and the en-
try of consumers into the electricity market are also impacting the transmission grid 
– and will do so even more in the future. Cooperation between the TSOs and electric-
ity distribution companies is therefore crucial. “If we know what is happening in the 
distribution network, we can identify the trends and forecast occurrences more eas-
ily. We can also facilitate the coordination of operation and voltage control. Since we 
will need increasing sources of flexibility, capable of quickly adapting their generation 
or consumption, their coordinated use in flexibility markets is also important,” says 
Gregor Omahen, who helped formulate the idea of implementing a national smart 
grid project and then took on the role of coordinator of the NEDO project. Together 
with partners, they developed several advanced functionalities in the existing grid, 
thus providing for even higher electricity supply reliability to grid users and ensuring 
that even more low-carbon, dispersed sources can be integrated into the existing grid.

ISGAN
Award of Excellence 2020



Jernej Majcen

Simon Tot, MSc 
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The electricity transmission system operators, ELES in 
Slovenia and HOPS in Croatia, are facing overvoltage 
challenges in some parts of the grid, a lack of flexibility 
resources for balancing the system and deficiencies in 
the forecasting of electricity generation from dispersed 
renewable energy sources. Their joint efforts towards 
addressing these challenges began three years ago 
with the first infrastructure project for smart grids in 
Europe – SINCRO.GRID. All state-of-the-art devices 
which are installed as part of the project will be integrat-
ed into the national control centres of both countries. 
All compensation devices will also be connected via 
the virtual cross-border control centre. The implemen-
tation of the action SINCRO.GRID will bring significant 
synergy effects and increased economic efficiency.

Positive impact on the electricity system in the region

“Overvoltage issues will be resolved locally in the Croatian and Slovenian electric-
ity grids to prevent any adverse effects on the neighbouring grids of Austria, Italy, 
Hungary and Bosnia & Herzegovina. We will enable the more efficient integration of 
dispersed renewable energy sources and additional resources to provide ancillary  
services. Implementing an advanced dynamic thermal rating system will allow the 
more effective utilisation of the existing electricity grid in Slovenia and Croatia, thus 
deferring the need for significant investments. With these measures, we will increase 
cross-border transmission capacities and the transfer of larger quantities of, for exam-
ple, wind energy from southern Croatia to markets in the region,” says Simon Tot, as he 
presents the benefits of the project. He adds that the project significantly contributed 
to the development of smart grids and that it can be transferred to other environments.

During the management 
of this project, I also had 
to coordinate, for the first 
time, with the co-financer 
of the project, to whom we 
have to report regularly. 
Since we received many 
commendations for the 
project from high-level 
representatives of the 
European Commission, 
we also feel a special 
responsibility to complete 
the project successfully. 

Digitalisation of conventional energy devices

Changes in the energy sector related to the increasing share of renewable energy 
sources in the grid and the decrease of fossil fuel power plants have caused similar 
problems in the Slovenian and Croatian electricity grids. “For this reason, experts at 
ELES and HOPS began to search for potential solutions in 2014. We discovered that 
the most effective way to solve our technological and economic challenges would be 
to integrate established technologies innovatively into the Slovenian and Croatian 
electricity systems.  For this purpose, we used compensation devices, battery elec-
tricity storage systems and a dynamic thermal rating system. We set up a virtual 
cross-border control centre for voltage monitoring and control in both systems,” says 
Simon Tot, MSc, coordinator of the Slovenian-Croatian consortium, as he describes 
the key characteristics of the project.

Slovenia and Croatia were the first countries to present to the European Commission 
a smart grid project for integrating digitalisation into the electricity network. The pro-
ject was included on the list of Projects of Common Interest in smart grids. In May 2017, 
a grant agreement was signed with the Innovation and Networks Executive Agency 
(now the European Climate, Infrastructure and Environment Executive Agency) on 
co-financing the Project under the Connecting Europe Facility up to a value of 40.5 
million euro.

As Tot explains, “We convinced the European Commission by being the first to digital-
ise conventional energy devices and integrate them into the electricity system, there-
by optimising the devices and the system as a whole. We demonstrated how a smart 
grid concept could be realised in practice.”
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Compensation devices are a novelty in ELES' system

One part of the project involves the incorporation of compensation devices to resolve 
overvoltage issues in the grid, which will also contribute to its greater stability in 
emergency situations. The most suitable types of these devices were selected based 
on studies.

The largest and most powerful device to be deployed within the scope of the pro-
ject is the static synchronous compensator (STATCOM), which will be installed at the 
Beričevo substation by the beginning of 2022. This device enables the compensation 
of reactive power, both inductively and capacitively. The second type of device is the 
variable shunt reactor (VSR), which can provide inductive compensation and has a 
regulation range from 50-100 percent of rated reactive power. The first VSR operates 
at the Divača substation; the second, which will be installed at the Cirkovce substa-
tion, is under construction at the manufacturer and will be delivered in the sum-
mer of 2021. The third type of compensation device is the Mechanically Switched 
Capacitor with Damping Network (MSCDN), which provides only fixed capacitive 
compensation. It has been installed at the Divača substation and went into trial oper-
ation in April 2021. “All devices will be integrated and connected with Croatian devic-
es through the virtual cross-border control centre. This will enable significant synergy 
effects and increased economic efficiency,” says Jernej Majcen, head of compensa-
tion device installation, speaking of the advantages of international cooperation.

“We will organise training for all employees who will be operating these compensa-
tion devices. The Secondary Systems Department will ensure that the devices are 
adequately protected, that communication protocols run smoothly, and that we will 
receive the relevant measurements into the system. Our colleagues from Operations 
will adequately implement them into the SCADA system,” Majcen emphasises.

All devices will be 
integrated and connected 
with Croatian devices 
through the virtual 
cross-border control 
centre. This will enable 
significant synergy effects 
and increased economic 
efficiency.
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Battery electricity storage systems will increase operational reliability

“Compared with other systems, the Slovenian electricity system is relatively small 
and strongly connected with neighbouring systems, which is why the ancillary ser-
vices we need for reliable operation are limited. This project has enabled us to find an 
alternative solution in battery electricity storage systems,” says Ervin Planinc, MSc, 
head of battery storage systems installation, as he describes the situation.

Two battery storage systems with a total power of 10 MW and a nominal capacity of 
50 MWh will be installed at the Pekre and Okroglo substations. “Prior to installation 
of the battery storage units, we had to upgrade the existing substations, prepare new 
bays and erect transformers. Their integration into the grid and the start of operation 
are foreseen in the summer of 2021,” says Planinc, adding that the operation of bat-
tery storage units will be remote-controlled and entirely automatic. “Battery storage 
systems will increase the reliability of operation, not only in Slovenia, but also of the 
broader network in the region, and will also support the further integration of renew-
able energy sources,” Planinc points out.

The entire team had to 
get a good insight into 
battery storage units 
and to understand them, 
so that we could then 
adapt them to our needs 
and circumstances. 
The public tender was 
very demanding, but we 
conducted it excellently. 
Because we signed 
the contract for their 
manufacture, supply, 
and installation with 
Tesla, whose development 
and production sites are 
located in the USA, we 
also had to adapt our 
usual working hours due 
to the time difference.



SUMO 

Janko Kosmač, PhD
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ithout the bold ideas of system operation 
experts and their instinct for connecting 
with various institutions, the SUMO sys-
tem for assessing power grid operating 
limits would not be what it is today – 
ELES's first smart grid project that is en-
tirely the result of Slovenian knowledge. 
For National Control Centre operators, 
SUMO is one of the tools enabling both 
the quality and efficient control of the 
transmission system's operation.

Which challenges in the electricity 
transmission grid led you to the idea of 
developing a system for assessing its 
operating limits? And when?
The beginnings of the development of 
the system for the assessment of operat-
ing limits (SUMO) date back to 2010. It 
was then that Uroš Gabrijel, PhD, and lat-
er Jan Kostevc, MSc, who were working 
on upgrading the existing control and 
dynamic thermal rating systems, inte-
grated several subsystems into a design 
concept. These subsystems are comple-
mentary, so the operator is at all times 
aware of the actual conditions in the sys-
tem's operation, in real-time and in the 
near future.

Did the original idea encompass 
everything that SUMO is today, or was it 
upgraded over the years?
The foundations are the same, as the 
main functions have in reality remained 
unchanged from the very beginning. 
Some functions were upgraded in line 
with our needs and the experience we 
had acquired. The most significant 
change occurred in 2016 when, to pre-
vent icing, we added the option of cal-
culating minimal flows for maintaining 
the conductor temperature above 0oC. 
2018 was important due to the incorpo-
ration of a dynamic thermal model for 
transformers, and in 2019 a new data 
model for the exchange of data relat-
ed to weather and other meteorological 
characteristics was implemented into 
the SUMOBUS platform.

SUMO is a very complex system. How is 
it structured?
Yes, SUMO has become quite a complex 
system over the years. It is divided into 
an internal and an external domain. 
The internal domain is comprised of the 
hardware, the system and the dedicated 

software needed for the processing of 
input data and the performance of com-
plex calculations. The external domain 
features 31 innovative new weather sta-
tions and 13 standard weather stations 
that were already in operation. The new 
weather stations were developed specif-
ically for SUMO, and have been installed 
on selected 220 and 110 kV transmis-
sion lines - those that are most exposed 
to overloads. They will help us to im-
prove the reliability of assessment and 
forecasting of atmospheric variables. 
The external system also has conductor 
temperature sensors, which are used for 
alerting operators and verifying results.

How does SUMO help electricity trans-
mission system operators?
For operators of the National Control 
Centre, SUMO is one of the tools ena-
bling both the quality and the efficien-
cy of the control of the transmission 
system's operation. In rare and excep-
tional operating situations, it enables 
overhead transmission line loading 
above the static limit. Consequently, 
operators don't have to impose any un-
desirable preventive measures, such as 
limiting consumption, limiting genera-
tion or redispatching generation. If these 
measures are required, they can be acti-
vated to a lesser extent than they would 
be without SUMO. In even more cases, a 
higher operating limit enables the ful-
filment of the N-1 criterion. Therefore, 
again, there is no need to implement 
expensive and undesirable preventive 
measures, or these are implemented to a 
lesser extent. I should also mention that 
during specific unfavourable weather 
conditions, when there is no wind and 
the ambient temperature is high, SUMO 
contributes to the safe operation of 
transmission lines by offering values be-
low static limits as the operating limit.

How have the reliability of electricity 
transmission and the consequent relia-
bility of operation increased as a result 
of using the SUMO system?
SUMO is primarily a system that im-
proves the operational safety of trans-
mission lines. It is only in cases when 
weather conditions are favourable that 
increased transmission capacities can 
be utilised. In the 2.0 version, it is now 
possible to set the maximum allowable 

operating temperature for each tension-
ing section, which is determined by la-
ser scanning. This means that despite 
certain limits, we can harvest as much as 
is possible from the existing infrastruc-
ture, yet still in a safe way. Weather data 
are being collected, so we are planning 
that, in the future, data will also be ade-
quately processed and used for a statis-
tical approach to designing power lines 
in line with the SIST EN50341 standard.

Indeed, other similar systems also exist 
on the international level. So how does 
SUMO differ from them?
Of course there are other existing sys-
tems and several different approach-
es to dynamic thermal rating. Some are 
based on measurements of phase con-
ductor temperature, others on measured 
weather conditions on transmission line 
towers, or even on the weather condi-
tions measured in substations… A spe-
cific feature of SUMO is that it treats the 
transmission line holisticly. With the use 
of model weather data, which are aug-
mented with data from weather stations, 
all spans are included in the calculation. 
The thermal limit of the entire transmis-
sion line is determined by the lowest 
value of the whole transmission line, so 
we are talking of the conservative or re-
served use of results.

You emphasise that SUMO is entire-
ly the result of Slovenian knowledge. 
Which institutions cooperated in its 
development?
I am very pleased that we managed 
to attract leading experts from across 
Slovenia to participate in its develop-
ment – from electrotechnicians, phys-
icists, mathematicians, programmers, 
meteorologists, IT and OT experts to 
legal experts and economists. Among 
these were the Milan Vidmar Electric 
Power Research Institute, the Faculty of 
Electrical Engineering of the University 
of Ljubljana, the Jožef Stefan Institute, 
the Faculty of Electrical Engineering 
and Computer Science of the University 
of Maribor, the Slovenian Environment 
Agency, and several smaller companies, 
such as Bintegra, DEMS and Eltratec. 
In my opinion there is a great deal of 
knowledge, but this knowledge is often 
not sufficiently integrated into concrete 
projects, such as SUMO.

The main message of the 
SUMO project is that it 
is possible to plan and 
implement innovative 
projects that are target-
oriented and, owing to 
close cooperation with 
leading experts, have an 
extremely positive impact 
on engineering in Slovenia.

I want to emphasise that SUMO would 
not be what it is without our teammates 
from practically all divisions – infor-
matics and telecommunications, trans-
mission network infrastructure, asset 
and project management, strategic in-
novations, corporate services and, of 
course, transmission system operation. 
I think we need to be proud that there 
is so much knowledge in our company, 
which we need to nurture and respect, 
and in this regard also maintain a level 
of healthy self-confidence.

Can SUMO also be used by other sys-
tem operators?
SUMO was, from the very beginning, de-
signed as a flexible, modular and open 
system. During later implementations 
and upgrades, it became clear that this 
is a successful approach. The module for 
calculating minimal flows and the mod-
ule for dynamic thermal rating of trans-
formers were integrated into SUMO 
without significant difficulty. SUMO 
is, in reality, a dynamic rating system 
(DRS) that employs different modules 
for transmission lines (DLR), transform-
ers (DPTR), icing calculation (DTRi), etc. 
Besides ELES, SUMO is also used by the 
Croatian transmission system operator, 
HOPS, which implemented the system 
within the framework of the SINCRO.
GRID project. Because we believe that 
SUMO is an excellent system that would 
also be beneficial for other system oper-
ators, ELES recently established a sub-
sidiary company, Operato, which has 
the task of commercialising the SUMO 
system. 
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The awards for excellence in innovation, integration and trans-
formation of smart grid systems are granted by ISGAN, which 
operates within the International Energy Agency (IEA) frame-
work, established under the OECD organisation. But it's not 
only about these two award-winning projects. In past years, we 
at ELES have been working on a wide range of state-of-the-art 
projects. So what is the secret behind such growth and visibil-
ity of innovations?

“ELES is an incredible company,” says Uroš Salobir, who holds 
a Master's Degree in Energy Technology and defended his the-
sis under Prof. Ferdinand Gubina on the topic of active power 
reserves in the ancillary services market. He also held an ELES 
scholarship and is a former director of the Operations Division. 
“Creating a national project that connects the entire country 
in such a complex area as smart grids and achieving interna-
tional recognition with the ISGAN award is ELES' undeniable 
success. Equally unique is the SINCRO.GRID project – the first 
international smart grid project with a European PCI (Project of 
Common Interest) status. Such a project, in which two system 
operators have programmed their investments in infrastruc-
ture so that each invests less, but together they receive more, 

will be difficult to repeat in Europe. These are unique examples 
on an international level as well.”

Are these projects so successful because, while designing them, 
we at ELES were not only thinking of ourselves, but of Slovenia 
and Europe as a whole? “Yes, we weren't exactly egoists. We 
crossed the boundaries of the known at a time that was cru-
cial for all these projects. ELES had lengthy preparation for 
all these projects, but you have to take the responsibility and 
make the breakthrough in that vital moment. Time and again, 
ELES has proven that this works. You look for the benefits for 
partners and broader society, provide all the necessary sourc-
es, and then you can move even the most challenging and com-
plex projects forward. Europe regards ELES as a breakthrough 
coordinator for international projects. This is significantly ex-
panding our influence. For example, FutureFlow was a research 
project with four system operators and also partners such as 
SAP. All these players believed in ELES' project idea, entrust-
ed us with its management, and we completed the project 
with excellence… These are achievements that are opening up 
many opportunities for us. Today, the European Commission 
and regulators see Slovenia, in the field of innovation and new 

technologies, in an entirely different way than in the past. With 
these projects, we have contributed a great deal to the broad-
er society and received even more in return,” Salobir explains.

Why are innovations necessary at all in the energy sector? “Like 
it or not, things are constantly changing in the energy sector 
as well, and this is having a substantial impact on the environ-
ment and people. More and more ideas are being born in these 
relations, making changes a kind of constant. However, the big 
challenge in the energy sector is how to integrate into these 
processes of change. To be more passive, or active, or a play-
er that follows the rules or norms set by others, or to be a part 
of it and co-create the regulations? The key to efficient energy 
innovation is to focus on the fundamental problems with all 
one's potential, all one's knowledge as an expert, and active-
ly participate in preparing a new environment, new rules and 
mechanisms, and to help create new business models. In this 
way, you feel what people want, why they demand it and you 
respond appropriately to these challenges with a professional 
idea or solution. This is essential. That's why innovations are 
important in the energy sector. That's why ELES is obliged to 
be active in the field of innovation,” Salobir explains.

Is Slovenia innovative enough in comparison with Europe? Is 
ELES alone here? “Slovenian energy experts have three essen-
tial characteristics: accuracy, adaptability, and a spontaneous 
approach. I think these characteristics are also one of the rea-
sons we are well-received abroad. What is lacking is that we do 
not see the power of integration, and we like to perform solo 
– to achieve our goals, we don't take advantage of the environ-
ment or partnerships. So on an individual level, Slovenians 
are innovative enough, but we need to be much better at con-
necting. If we manage to connect European players, if we step 
into the forefront, move forward, and integrate our knowl-
edge, we can be even more successful in Europe,” Salobir says 
in contemplation.

If ELES is currently at the forefront in innovation, there must 
be some reasons for this. Who had this vision, we ask him. 
“That's true. A vision was necessary. Some things just came to-
gether. It was the right time, there were people who had a clear 
development perspective and some courage, as they were able 
to understand these risks in the right way. Of course everything 
began with the company's CEO, Aleksander Mervar, MSc, who 
formed the right team. You can't work without that. The idea 

When the NEDO and FutureFlow projects received first two 
awards for international smart grid projects last year, we real-
ised once again that ELES has tread an exceptional path in both 
research and innovation. One which integrates us with Europe, 
and with the world. The projects in which we at ELES seek solu-
tions for future challenges in the electricity sector are coordi-
nated by the strategic innovation department. This is headed 
by Uroš Salobir, MSc.
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was born around 2014 or 2015, so by 2017, we were engaged in 
so many activities that we needed to create a new organisation-
al model to cope with managing the coordination of complex, 
innovative projects. Today, ELES has a base of 150 experts who 
regularly participate in the advanced projects being coordinat-
ed through the strategic innovation department. Thanks to this 
strong base, we are able to coordinate projects worth tens of 
millions of euros and more. The team has the experience and is 
not afraid to start a new project with a new partner. We have to 
realise that every beginning is difficult. You start with a blank 
piece of paper, at absolute zero.”

Mr. Salobir himself also began at zero when, in agreement with 
the management, he left the safe environment of the opera-
tions and asset management divisions and began to work in 
research and development. After working at ELES for almost 25 
years, could you say that you have found yourself in the com-
pany? Is this the job of your life? “It was our CEO, Aleksander 
Mervar, who convinced me to go into research. I admit that I 
underestimated this area at the time. I still don't know how our 
CEO saw all of this hiding in me …, which today I see as the 
best I have given to and received from ELES. I sincerely doubt 
I could have worked better in any other environment,” Salobir 
reveals.

His colleagues see him as a visionary with ideas. If he is genu-
inely convinced about something and believes in it, he will find 
a way to overcome all the obstacles and achieve the set goal. 
Through discussion, reasoning – why an idea is really good 
and how it will benefit society. His first thought is always the 
benefits for ELES. According to his colleagues. But he is more 
modest: “I do my best to help things find their way into fertile 
ground. That ideas and activities are born and gain strength 
and acquire the right weight. That the snowball begins to roll 
and becomes large enough to keep going.”

What are the qualities of a good manager, we ask him. “Goals 
come first, but as regards people, one needs to be an artist. If 
you put goals before people, there are usually problems. And 
people are different. For me as a manager, the key quality is 
creating a balance, managing people with authority and re- 
soluteness, and allowing them as much freedom as possible, 
depending on how much an individual needs. It's as if you're 
constantly breaking trust and simultaneously maintaining 
it. When you say that's not good, we have to do better – that's 
breaking, but at the same time, you have to build as well. I think 
people are working with me because they want to achieve more 
than they could do alone. But, of course, only one person can be 
responsible for determining which direction the work will go.”

Focusing on innovation, what Mr. Salobir values the most in 
his colleagues is their proactiveness and the fact that they don't 
stop when complications arise. Besides the necessary things, 
they are always searching for new directions, offering propos-
als and suggesting improvements. “For me, the growth of a staff 
team is not in its director. One can orient, adopt and concen-

trate external ideas into a point within it, but, in my opinion, 
the ideas for this, proposals and initiatives, must always come 
from people.”

How to arrive at the best ideas? “When we come to a deadlock 
in discussions. That is crucial. In an intensive, in-depth discus-
sion, you have to come to a deadlock at the right point. But, of 
course, the environment must first be the right one, so that it 
can lead you to the real problem – it has to challenge us, make 
us a little angry. And once you chew through that problem, you 
won't simply forget the solution, but you will hang onto it. I 
also believe in hidden solutions. For the majority of significant 
issues, I feel we will solve them in a way that we won't recog-
nise at first.”

It seems as if he doesn't wish to expose the strategic innova-
tion department and their achievements specifically. Why is 
that? “The role of coordinating the field of strategic innovation 
is extremely sensitive. We encourage, coordinate and defend 
very complex projects. Still, without co-workers from other de-
partments who, through their professional engagement, as-
sume responsibility for developing pioneering solutions, we 
cannot create anything. Large projects are essential, because 
they have a substantial impact on society and represent a tran-
sition from words about proactivity to action. But also crucial 
for ELES are medium-large initiatives and agility when it's time 
for small ideas. GITER personifies these. It means a great deal 
to me that under the concept of strategic innovation, ELES has, 
in addition to a modern, horizontal transmission network and 
advanced mechanisms of operation, also begun to participate 
in deep electrification (coexisting with distribution) and sec-
tor integration (traffic, heating). Also important is marketing 
the solutions that are the result of ELES' long-term investments 
in knowledge and development. At the beginning of the year, 
ELES opened a new chapter for its system for the assessment 
of operating limits, SUMO, with the establishment of a subsi- 
diary company, Operato, to promote its penetration into foreign 
markets,” Salobir explains.

What is the source of his inspiration, where does his energy 
come from, what relaxes him the most, we ask. Working with 
wood, roasting chocolate, he replies, but most of all, music and 
art. “In my youth, I visited many art exhibitions with my father 
– with considerable displeasure, I admit. My father was an avid 
collector, and on many occasions, he would leave me at a very 
young age to play in a real painter's studio. Perhaps that's also 
why I appreciate the breadth of artistic expression and archi-
tecture. For me, the key thing about art is that it finds its own 
way to you, that you find your own personal attitude towards 
it and that you enjoy it. My attitude is to look for new things, a 
new understanding in art. This is something I genuinely enjoy. 
I won't forget how I used to reject abstract forms in music for a 
very long time. Today, I get bored very quickly without abstrac-
tion. My view of the world is expressed in my work and in art. 
For me, to live life to the fullest means to find something new 
every day and include that in your view…,” Salobir concludes.



The goal of sustainable e-mobility is to deploy 
electric vehicles driven by energy from 
renewable sources, so that the electricity grid 
does not require significant investments in 
the expansion of the grid and the construction 
of new gas-fired peak power plants to ensure 
a reliable electricity supply. 

This is why we need to enable the charging 
of e-vehicles when generation from 
renewable sources is highest and surplus 
energy is in the electricity system. 
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recent years, ELES has been seeking answers to 
these challenges. Based on our findings, we have 
developed a concept of integral development of infra-
structure for the mass-charging of electric vehicles. 
To verify this concept in practice, we have designed 
a demonstration project to explore the experience of 
electric vehicle users.

We are highlighting the E8 concept from three per-
spectives – the viability of integrating e-mobility with 
the tasks and responsibilities of the electricity trans-
mission system operator, the user experience of ELES' 
employees in e-mobility, and the future vision of this 
concept. All those involved in our discussions share 
the following view: Controlled charging at smart 
private charging stations that are actively integrated 
into the power system will bring benefits for e-vehicle  
owners, society and the entire power system.

Uroš Podgoršek, Project Technical Advisor  

In line with its vision and mission, ELES has be-
come actively involved in the area of e-mobility. We 
have been searching for answers on how to deal suc-
cessfully with the growing integration of electric ve-
hicles. Our main intention has been to analyse all 
the possible aspects of the integration of electric 
vehicles and to address the multiple challenges we 
will have to face to ensure a good user experience 
for electric vehicle drivers, while at the same time 
reducing the impacts on the power system. What 
will the electricity network of the future be and 
many more questions have been addressed in our 
E8 concept. This concept aims to cover the broadest 
possible perspective of the mass integration of elec-
tric vehicles and connect different stakeholders. 
Only through constructive debate, exchange of ide-
as, close cooperation and sharing of experience will 
we be able to jointly ensure the successful achieve-
ment of our vision of a long-term transition to sus-
tainable e-mobility.

The E8 concept is innovative primarily in its ap-
proach to e-mobility itself. Of great importance 
in the near future will be the transition from con-
siderations on the construction and use of public 
charging stations, which are urgently needed for 
the successful integration of e-vehicles and coin-
cide with the current user experience of refuelling 
vehicles at gas stations, to considerations on private 
charging stations and their benefits — for users of 
e-vehicles, for the owners of the charging infra-
structure and for the electricity grid. With our pi-
lot project – installation of smart charging stations 
connected to a central system for remote control – 
we wish to become an example to other companies.

I N T E G R A T I O N

IN
1 
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users

2 
Dense 
network

3 
Simple  
connecting

4 
Instant  
identification

5 
Remote  
power control

6 
Multi-level 
integration

7 

Market  
acting

8 

Strategic  
management

Pillars of the E8 concept



E-mobilityE-mobility

4140

Janez Humar PhD, Coordinator of project 
implementation and integration of charging 
stations into the control system and related services

In preparing our public tender for the network of 
smart charging stations for long-term charging, we 
decided that the emphasis should not only be on 
charging stations and the possibilities of charging 
both company and employees’ vehicles. We want-
ed to realise all eight points of the E8 concept in the 
form of a demonstration project. With the installa-
tion of smart charging stations and the establish-
ment of a dynamic charging system, we want to show 
it is possible to be present in the Slovenian ener- 
gy market with e-mobility. Once the mass use of 
e-vehicles becomes reality, we will simply charge 
them at smart charging stations without any invest-
ments in additional electricity infrastructure. 

Our strategic orientation in e-mobility is to gradu-
ally replace those company vehicles having inter-
nal combustion engines with e-vehicles, expand the 
network of electric charging stations at ELES' loca-
tions, and promote the testing of state-of-the-art 
technologies that will enable the implementation 
of all eight points of the E8 concept. Our ambition 
is to provide for the reliable charging of company 
e-vehicles and enable employees without the option 
of home charging to charge their e-vehicles at least 
once a day without fear that the price of long-term 
charging will increase excessively. 

And we have not stopped at the E8 concept, but 
rather are expanding our activities in relation to 
the electrification of transport. We have joined forc-
es with other strategic infrastructure managers to 
implement projects involving the integration of en-
ergy, transport and communication infrastructure.

Živa Babič, Coordinator of internal training and 
integration of e-vehicles into ELES' fleet

When preparing activities for employees within the 
E8 concept, we were guided by the desire that our 
employees use e-vehicles in the same way as vehi-
cles with internal combustion engines, and in this 
way  contribute to the decarbonisation of Slovenian 
society. Our ambition is for employees to recognise 
the essence of the E8 concept and implement it in 
their daily work.

At the end of 2020, ELES had 13 electric vehicles in 
its fleet. At ten of ELES' locations across Slovenia, 
we installed 21 charging stations for e-vehicles. 
Six charging stations are located in Ljubljana, four 
in Beričevo, and one each in Divača, Nova Gorica, 
Kleče, Podlog, Pekre and Maribor. Five charging 
stations are portable and will be installed as need-
ed at various locations. We have enabled E8 RFID 
cards to access charging stations at ELES' locations. 
Our cards are also integrated into the infrastructure 
charging system of Elektro Ljubljana (“Gremo na  
elektriko” - Let's go electric).

We have introduced e-mobility training using the 
continuous learning method. We decided to organ-
ise theoretical and practical training for all employ-
ees. This will enable them to upgrade their basic 
knowledge of e-mobility acquired at lectures with 
their own experience of using an e-vehicle. The 
practical part of our training is essential, as it allows 
employees to test various types of e-vehicles and 
different charging infrastructure. Our wish is for 
employees to have a positive e-mobility experience.

U S E R  

E X P E R I E N C E

V I S I O N
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The Path to Innovation The Path to Innovation

Robert Maruša, PhD

It's in my 
blood to 
always think 
innovatively

You genuinely enjoy inventing. With your ideas, you have 
helped to solve numerous challenges in the electricity sector. 
Which innovations are the product of your thoughts and have 
been successfully integrated into ELES' operation?

 I’ve contributed several ideas. For example, we introduced 
a new approach to how we arrange the areas around the py-
lon feet at the transmission tower foundations and thus re-
duce the undergrowth around the foundations. More than half 
of the pylon feet at the Podlog unit were arranged in this way. 
Other products of my ideas include a sliding grounding clamp, 
a detector for combustible gases on transformers, the prepara-
tion of guidelines and implementation of modifications in the 
grounding of cable sheaths at the power line/cable line transi-
tion, implementation of high-voltage power transformers for 
in-house use, installation of lithium-ion batteries for in-house 
use, and so on. I am very proud of our last achievement involv-
ing the beneficial utilisation of heat dissipated during the op-
eration of power transformers.

How did you develop the idea that heat dissipated from  
a power transformer could be used for another purpose?

I mulled over this for a long time. Then, finally, the idea came 
to me some years ago at Podlog, when we were dealing with ex-
cessive temperatures on one of the transformers, which was 
severely overheating in the summer months. It was then that 
I realized what an  energy potential we were losing with every 
second of dissipation of excess thermal energy into the air. 

How does the innovative utilisation of heat dissipated from a 
power transformer work?

The procedure itself is straightforward. The T212 power 
transformer at the Podlog substation contains 51 tons of oil that 
is heated to at least 50oC during the transformer's operation. 
The transformer already has 120 kW losses in idle mode alone, 
which appear as excess heat. The heated oil is pumped through 
the service inputs of the transformer to the oil/water-glycol 
heat exchanger. The water heated in this way is then fed di-
rectly into the underfloor heating system that is used to heat 
spaces in our facilities. If the oil temperature falls below 35oC, 
which can occur, for example, during extreme winters, the hot 
water would be fed to the heat exchanger of the heat pumps 
installed in the thermal winding. Almost the same principle is 
employed for cooling, where cold water from an oil pit is used. 
A lower efficiency can be expected in the cooling of spaces be-
cause, in underfloor cooling systems, we need to be careful of 
the dew point and, consequently, condensation. The flexibility 
of this system is an innovative solution, since the same devic-
es can be used to heat/cool facilities or even, additionally, cool 
power transformers. 

What was the value of the investment, and when do you ex-
pect it to be repaid?

The value of the entire investment was 94,000 euro. Before 
the start of operation, we assessed that we could save around 
20,000 euro per year. The investment would then be repaid in 
five years. If winters are cold, even a year sooner. Despite the 
mild winters, after a year of monitoring the results, I am happy 
to say that the investment will certainly be repaid sooner – in 
three years.

What are the additional benefits of this innovation for the 
environment? 

As I already mentioned, we are enthusiastic about the re-
sults. We heated the majority of spaces in this way. Thanks to 
the excess thermal energy, we were able to rearrange heating 
at minimal cost for several additional technological facilities. 
The calorimeter reading indicated that we benefitted from as 
much as 230 MWh of thermal energy in one year. In the winter 
period, we switched off two-thirds of the forced cooling fans on 
the transformer, and in this way, reduced electricity consump-
tion by approximately 40 MWh. In total, we have already saved 
more than 270 MWh per year. In this period of operation, we 
also reduced the carbon footprint by approximately 135 tons 
of CO2. The decision to utilise heat dissipated from the power 
transformer was indeed the right one. I am delighted to con-
tribute in a small way to the conservation of the environment 
and, above all, that ELES is inclined towards such solutions. 
The slogan Think blue, go green, which I wrote a year ago, has 
been successfully implemented in practice.

Robert Maruša, Head of the Transmission Network Infra-
structure Center, Podlog, says he is more an in-depth thinker 
than an innovator. “It's in my blood to always think innovative-
ly about all that could be even better or simpler. I believe this 
is inborn.” ELES has implemented several of his ideas. With 
a spark in his eyes, he speaks of the last achievement, involv-
ing the beneficial utilisation of heat dissipated during the op-
eration of power transformers. Maruša added an innovative 
note to this already-established solution by including an oil 
pit in the heating/cooling system and by making and placing 
a thermal winding around the heat pumps. This significantly 
improved efficiency in the heating and even cooling of spaces.

30.000
EUR 
saved 
per year 270

MWh 
saved 
per year135

tons 
lower carbon 
footprint
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New projects In our next issue

If we are to find effective solutions for achieving the 
EU's goals of reducing greenhouse gases by 2050, we 
need to deal with the energy system as a whole. The 
electricity sector needs to be integrated effectively with 
the transport and gas sectors, as well as with the district 
heating and cooling sector. We need to prepare a set of 
comprehensive solutions and plan the implementation 
of joint investments based on common models. For ex-
ample, those that will solve the problem of security of 
winter energy supply, or those that will provide for the 
cross-sectoral exploitation of solar and biomass ener-
gy sources...

In our next issue, you will learn more about how ELES 
is tackling cross-sectoral integration, the partnerships 
we have established, and the projects we are engaged in.

The partners of the “OneNet – One Network 
for Europe” project are seeking solutions to 
establish flexibility markets through the co-
ordinated, cross-border operation of trans-
mission and distribution system operators' 
networks. 

ELES is coordinating the work of partners 
from the Czech Republic, Hungary, Poland 
and Slovenia, who are developing and 
expanding the capabilities of existing mar-
ket platforms to ensure flexibility and other 
ancillary services to operators of electrici-
ty transmission and distribution networks. 
The focus is on coordinated activation of 
flexibility services for congestion manage-
ment and balancing of the system.

OneNet

Within the BD4NRG project, ELES is bring-
ing to bear its professional competences 
and a digital laboratory for the pilot imple-
mentation of solutions using advanced ana-
lytics for mass data management.

 The project combines the advantages of 
business analytics with the activities of as-
set management. It explores the flexibility 
of existing work processes for complement-
ing, and potentially integrating, the needs 
of market transactions in the planning of 
infrastructure maintenance and the pre-
dictive and obligatory activities stemming 
from them.

BD4NRG

Our vision

Effectively connected 
energy systems and users.
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