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FOREWORD 

The conditions created by the development of technologies in which modern man lives have led to 

a complex and paradoxical effect: that by removing obstacles on the way to a more comfortable, 

simpler, faster and more efficient life and way of working, man also generates numerous misfortunes, 

attracting dark clouds of threats to the survival of the planet and humanity. The question that concerns 

and affects all of us - all people, all living beings, systems in which life takes place, large and 

small, strong and weak - boils down to the problem of the negative impact of man on the environment; 

this issue invites us to an urgent solution by looking at the causes, proposing solutions, evaluating 

them, changing approaches and ways of thinking, as well as drawing correct conclusions. Simply put, 

by adapting nature to one's own needs, man threatens and damages it. That is why, with the joint 

efforts of all of us, individuals, organizations and states, it is necessary to take all possible measures to 

immediately prevent the negative effects that are ahead of us. 

The importance of renewable sources of electricity, which this international conference focuses on, is 

noticeable from two angles: the first - it is certain that fossil fuels as a resource will disappear and it is 

necessary to find alternative sources, the second - the use of renewable energy sources by its essence 

implies "clean" technology that significantly contributes to reducing CO2 emissions and thus mitigating 

climate change and reducing pollution, while encouraging social and economic development in all 

spheres of life. 

The 11th International Conference on Renewable Electrical Power Sources is organized 

by the Society for Renewable Electrical Power Sources (DOIEE) at SMEITS, with co-organizers: The 

Institute of Architecture and Urban & Spatial Planning of Serbia (IAUS) and the Chamber of 

Commerce and Industry of Serbia, with the support of the Ministry of Science, Technological 

Development and Innovation of the Republic of Serbia. 

The registered participants designed their papers according to the given conference topics: 

- Energy sources and energy storage;

- Energy efficiency in the context of use of renewable energy sources (RES);

- Environment, sustainability and policy;

- Applications and services.

Eminent authors - scientists, teachers, experts in this field from fifteen different countries: 

Algeria, Belgium, Bosnia and Herzegovina, China, Croatia, Greece, Hungary, India, Portugal, Saudi 

Arabia, Serbia, Slovenia, Spain, the United Arab Emirates, and Ukraine, contributed to the conference 

through sixty-nine papers that were reviewed by the Scientific Committee of the Conference, and after 

the review process were accepted for presentation at the conference and for publication in the 

proceedings. 

At the end of this short message and at the beginning of the proceedings I believe that it can be proudly 

said that scientists, researchers, policy makers and industry experts gathered in one place, in order to 

exchange experiences and knowledge with the aim of promoting scientific and professional ideas and 

results of research, technology improvement for the use of RES, promoting the rational use of 

electricity, affirming and proposing inventive solutions in the field of sustainable sources of electricity. 

Belgrade, Milica Vlahović 

November 2023 
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Kada se govori o povezivanju rudarstva i savremenih informaciono-komunikacionih tehnologija, do 

sada se uglavnom ta povezanost odnosila na osavremenjavanje određenih postupaka u rudarstvu 

upotrebom odgovarajućih računarskih rešenja. Ranije su to uglavnom bila određena rešenja 

namenjena ostvarivanju određenog stepena automatizacije u raznim tradicionalnim postupcima u 

rudarskim objektima, dok danas ta rešenja dostižu svoju punu snagu od primene raznih vrsti 

inteligentnih i pametnih senzora u podzemnoj eksploataciji, preko raznih analitika i predikcija 

zasnovanih na najnovijim algoritmima veštačke inteligencije, pa na primer sve do razvoja potpunog 

autonomnog transporta u površinskoj eksploataciji. Dakle, kao što je spomenuto, radi se 

ekskluzivno o primeni informaciono-komunikacionih tehnologija u domenu rudarstva. Međutim, 

postavlja se pitanje, da li se može postići i drugačije dejstvo, odnosno primena rudarskih metoda, 

tehnologija i rešenja u računarskom domenu i kakve se pogodnosti mogu ostvariti ovim obrnutim 

smerom primene. U radu će se predstaviti primer iz svetske prakse, odnosno kako je jedan 

napušteni rudarski objekat transformisan i primenjen za razvoj jednog savremenog produkcijskog 

rešenja u domenu informaciono-komunikacionih tehnologija. Zatim će se analizirati potencijalna 

primenjivost ovakvog rešenja u jednom širem smislu na rudarskim objektima na teritoriji Republike 

Srbije, a posebno će se ukazati na mogućnosti primene rešenja ne samo u napuštenim rudarskim 

objektima, već i u aktivnim rudarskim objektima u kojima se trenutno ostvaruje proizvodnja. Na 

kraju predstavljenih analiza posebno će se dati osvrt kakvi se potencijali i dodatne mogućnosti 

ostvaruju primenom ovakvih rešenja u energetskom domenu sa posebnim osvrtom na benefite koja 

ovakva rešenja ostvaruju u području primene i razvoja rešenja zasnovanih na upotrebi obnovljivih 

izvora električne energije. 

Ključne reči: rudarski objekti; rudarstvo; informaciono-komunikacione tehnologije; obnovljivi 

izvori električne energije 

Connection of mining and modern information and communication technologies, until now, mainly 

referred to the modernization of certain procedures in mining using appropriate computer 

solutions. Previously, these were mainly certain solutions aimed at achieving a certain degree of 

automation in various traditional procedures in mining facilities, while today these solutions reach 

their full strength from the application of various types of intelligent and smart sensors in 

underground exploitation, through various analytics and predictions based on the latest artificial 

intelligence algorithms, to development of fully autonomous transport in surface exploitation and 

similar applications. So, as mentioned, it is exclusively about the application of information and 

communication technologies in the field of mining. However, the question arises whether a different 

effect can be achieved, that is, the application of mining methods, technologies and solutions in the 

ICT domain, and what benefits can be realized by this reverse direction of application. The paper 

will present an example from world practice, that is, how an abandoned mining facility was 

transformed and applied for the development of a modern production solution in the field of 
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information and communication technologies. Then, the potential applicability of such a solution in 

a broader sense to mining facilities on the territory of the Republic of Serbia will be analyzed, and 

the possibility of applying the solution not only in abandoned mining facilities, but also in active 

mining facilities where production is currently being realized will be pointed out. At the end of the 

presented analysis, there will be an overview of the potential and additional opportunities realized 

by the application of such solutions in the energy domain, with a special focus on the benefits that 

such solutions achieve in the area of application and development of solutions based on the use of 

renewable electrical power sources. 

Key words: mining facilities; mining; information and communication technologies; renewable 

electrical power sources 

1 Introduction 

With the progress of information and communication technologies, a significant part of the 

world's electricity production is beginning to be spent precisely on achieving the goals that are pro-

vided with the help of the aforementioned technologies. Two key factors are responsible for this 

increase. The first factor is directly related to the direction of society at the global level towards an 

information-oriented society. This means that all decisions, all actions, and all processes are based on 

timely, quality and adequate information, and as is already known, information is directly dependent 

on data. Society's orientation towards the information society and the processes of digital transfor-

mation, which are ongoing at many levels, have significantly increased the world volume of data, 

which in recent years has been measured in tens of zettabytes, with estimates that in the period 2022-

2023 the limit of 100 zettabytes will be broken, and, already in 2024, that limit will approach the 

amount of 150 zettabytes of data at the world level [1]. 

The mentioned large volume of data should be accompanied by appropriate infrastructural 

changes. Therefore, in accordance with this, the number of data centers is constantly increasing 

worldwide, the goal of which is to provide an adequate response to the needs of the entire data pro-

cessing process, starting from their collection and storage, through processing, to the storage of the 

obtained results. Many large companies own a large number of data centers in different locations, and 

even countries that build their own infrastructure capacities and open their own data centers are in-

volved in the process. For example, the Republic of Serbia opened its own state data center in Kra-

gujevac [2], which is in the process of further expansion. 

Data centers represent extremely complex and advanced infrastructure projects. Complexity 

can vary significantly depending on the size of the data center, type, purpose, fulfillment of certain 

conditions for certification according to various parameters, the environment in which the data center 

is located and many other parameters. So, for example, dark data centers [3] will have greater com-

plexity due to the requirement to enable complete management without the presence and intervention 

of humans in all possible conditions, except in certain, extraordinary conditions. Data centers that 

meet the highest Tier standards [4] will have greater complexity than those built in accordance with 

lower standards and similar. What should be noted when considering a data center is its complexity 

in terms of the equipment it includes. Although the purpose of the center is the realization of various 

operations in the field of ICT, it includes not only ICT equipment, but also other equipment of various 

purposes and constructions, power supply equipment, equipment for humidity regulation, air condi-

tioning equipment, firefighting equipment, lighting and others. 

As can be assumed from the above, data centers are very energy-demanding solutions with a 

very significant share in the consumption of electricity at the world level. Huge efforts are being made 

to make data centers more energy efficient. In order to achieve energy efficiency, a combination of 

different approaches is used, new approaches are used in air conditioning, new, non-standard loca-

tions are used for the construction of data centers, energy efficient equipment is introduced and others. 

Also, there is a transformation of data centers from the point of view of providing the necessary 

electrical energy. The carbon footprint created by data centers is not negligible and it is necessary to 

make significant changes in this regard as well. In recent years, many companies have focused on 

clean sources of electrical energy, so in accordance with that, efforts are being made to ensure the 
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largest percentage of electrical energy from renewable sources. There are also cases where the trans-

formation to renewable electrical power sources has been completed. 

In these efforts, better conditions should be provided for a higher percentage of transformation 

to renewable electrical power sources. In addition, existing solutions based on renewable electrical 

power sources should be made sustainable. In the following, some existing solutions from practice 

will be considered, but some new potential solutions will also be pointed out. 

2 Existing solutions 

As already mentioned, in order to improve the work of data centers, non-traditional approaches 

are used in order to achieve even more efficient work of data centers. Information about some projects 

is not publicly available, some projects are presented to the public with a limited amount of infor-

mation, while much more detailed information can be obtained about some projects, and some can 

even be visited in person with prior notice. Three projects will be considered here as an example of 

modern approaches without going into the detailed technical aspects of the projects themselves. 

The first such project is Microsoft's Natick project [5]. The goal of the project is to consider the 

possible implementation of data centers in the water environment instead of the traditional one on 

land. The project consisted of two phases with different test objectives and different test locations [6]. 

In the first phase, an examination was made as to whether it is possible to operate the data center in 

underwater conditions and a comparative analysis of the data obtained from operational work in un-

derwater conditions with the data obtained from operational work on land was carried out. In the 

second phase, it was considered whether it is possible to produce an underwater data center within a 

reasonable time frame, place it in the required location and make it economically acceptable. The 

success of the project was demonstrated in the achievement of several goals. Power usage effective-

ness (PUE) [7] was 1.07 while Water usage effectiveness (WUE) was 0 [5] which represents excep-

tional values. To clarify, PUE represents the ratio of the total energy used by the data center with the 

total energy used by the IT equipment in that data center and in the ideal case it would be equal to 1 

[7]. WUE represents water expressed in liters consumed per megawatt of power per minute and in 

the ideal case the value is 0. Here the ideal value is achieved due to no water consumption, while such 

a data center on land would show a water consumption of about 5 liters per kilowatt hour [5]. The 

entire supply of electricity is made using renewable electrical power sources using wind and solar 

energy (energy collected on land), as well as tidal and wave energy. This is an example of how break-

ing out of the traditional framework of thinking can lead to exceptional solutions in terms of energy 

efficiency and the application of renewable electrical power sources. In order to indicate the full po-

tential of the solution obtained through the implementation of this project, it should be noted that in 

phase 2 of the project [6] it was proven that the complete solution can be produced, delivered and put 

into operational use in less than 90 days, as well as that the underwater data center during testing, 

used in real work by various Microsoft teams and others. 

Another project that we would like to point out and which has been in use for many years is the 

project of an underground data center located in the Swiss Alps in several locations, better known as 

Swiss Fort Knox [8,9] consisted of two units Swiss Fort Knox I and Swiss Fort Knox II. The men-

tioned data center was created primarily from the need to build a data center with the highest level of 

security and is one of the most secure data centers in Europe. The data center was built by using the 

existing bunkers that were used by the Swiss army in earlier periods to make the facility safe from all 

kinds of threats. For this purpose, the data center was built according to the principles of complete 

independence in order to achieve a minimum of risks that may come from the outside environment. 

Thus, the data center has its own capacity for the production of electricity, as well as a special cooling 

system based on the natural resources of the Swiss Alps. Due to high security requirements, there is 

no availability of technical data for the systems located within the data center, so there is not enough 

data on the method of production and type of electricity. The cooling system used in the operation of 

the data center is known to use glacial water from an underground lake located at the location of the 

data center. It is assumed due to the very construction of the data center and due to some known 

characteristics that the data center achieves good energy efficiency, but due to the lack of appropriate 
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data, it is not possible to know how much PUE is actually achieved. We mention this data center here 

for the reason that they show how certain special purpose facilities can be used and transformed into 

high performance data centers. Also, here the primary vision of the data center was security, but it 

can be seen from the previous that along with the primary vision, the appropriate elements needed to 

achieve good energy efficiency can also be realized. 

The next project, that is, a data center that is particularly worth considering, is the Lefdal Mine 

Datacenter (LMS) [10] realized within an abandoned mine [11] in just a few years after the end of 

mining production. It must be noted here that, since it is an underground data center as in the previous 

case, the previously described data center and LMS will share many similarities. In the description of 

the previous data center, it was mentioned that it was built as such due to the need for superior secu-

rity. LMS was not built conceptually like the previously described data center, but it achieves high 

security because in this case it is also an underground facility and, in this case, it has a significant part 

of its own infrastructure, but it cannot, like the previously described data center, achieve complete 

independence from the outside world because it is conceptually different imagined. The guaranteed 

PUE is 1.15, however, it should be noted here that some parts of the data center achieve a lower PUE, 

which in some cases can be as high as 1.08. The WUE value is equal to 0 [12]. What makes LMS 

special is that it uses seawater for cooling purposes, which cools the closed circuit of fresh water to 

approximately 18 degrees Celsius using heat exchangers. This is feasible thanks to the proximity of 

the fjord, which contains extremely cold sea water thanks to the presence of several glaciers. It should 

also be noted that due to the difference in level (the mine is below sea level) there is no energy con-

sumption because the water does not rise to a higher level [13]. Regarding the use of renewable 

sources of electricity, it is considered that the electricity used within the LMS is entirely electricity 

obtained from renewable sources. However, attention should be drawn here to two important factors. 

First, Norway, where the data center is located, is one of the leading countries in terms of generating 

electricity from renewable sources (98.5% of electricity). Second, the location of the data center itself 

is close to several electricity producers based on the use of renewable electrical power sources. We 

presented this data center in order to show how a mining facility can be transformed in a short time 

into an ICT facility and at the same time obtain a high-tech facility that meets the highest standards 

of energy efficiency. 

3 New possibilities 

3.1 Using active mining facilities 

In the previous chapter, some of the current, modern solutions that are applied in the construc-

tion of modern data centers that enable good energy efficiency and applicability of renewable elec-

trical power sources are shown. Also, it has been shown that data centers can fulfill their role and 

even be more competitive when they are implemented in locations that were not primarily intended 

for the construction of data centers and that were not so much used for facilities of this purpose in 

some traditional sense. The question arises whether these are sporadic cases of application or whether 

this can be applied as a more universal rule. And can this kind of applicability be achieved in the 

territory of the Republic of Serbia? It is certain that underwater solutions for data centers will gain 

wider applicability in some future time, however, since they are still experimental and since their 

applicability in smaller water environments has yet to be confirmed, it will not be considered further. 

What should be pointed out and where there is a chance for a wider applicability are underground 

facilities, and the discussion will continue in that direction. 

The previously considered cases of underground data centers used the existing capacities of 

facilities whose purpose was abandoned, so they became ideal candidates for conversion to other 

types of purposes, in this case in the field of ICT. This can be achieved if there are such facilities 

available, that is, if there are free underground facilities that can be brought to the purpose of data 

centers. It should be mentioned here that not every abandoned underground facility can be brought to 

the mentioned purpose since there may be various limiting factors in the given process. For example, 

there may have been a change in the configuration or characteristics of the terrain and the object is 

no longer stable and does not achieve this stability even with adaptive measures. Perhaps the object 
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contains flammable substances that cannot be neutralized or removed in any way, so electrical equip-

ment used in the operation of data centers cannot be placed in it under any circumstances. There can 

be many such reasons, and accordingly, the number of usable underground facilities will be quite 

limited. The construction of a dedicated underground facility would require additional economic ef-

forts, and waiting for the availability of a suitable abandoned underground facility cannot be consid-

ered a correct procedure because such realization can sometimes be predicted and sometimes not, 

sometimes it can occur in a short period of time, and sometimes it won't. 

Therefore, instead of using abandoned underground facilities, it is proposed to use active min-

ing facilities, that is, to expand the purpose of active mining facilities. Active mining objects, as their 

name suggests, were realized for the purpose of mining works, however, the proposal here is to ex-

pand that purpose and put a part of the active mining object for ICT purposes, specifically for the 

purpose of realizing a data center. This approach to the mentioned solution is based on the use of 

abandoned mining rooms within active underground mining facilities. 

This approach to the mentioned solution is based on the use of abandoned mining rooms within 

active underground mining facilities. There are different mining rooms, and which one will be able 

to be used for ICT purposes depends on many different factors. Of course, the mining rooms will not 

be used in their original form, but will be adapted and brought to their changed purpose. In some 

cases, several rooms will be used in the same location, sometimes several rooms will be used but in 

different locations, and sometimes there may be several sets of rooms in different locations. What 

will be the configuration of the targeted solution depends on the concrete mining facility, the situation 

on the ground, as well as on the real possibilities. 

The justification for introducing such a solution lies in several facts. First, the already existing 

underground facilities are used, so there will be a significant reduction of the funds needed for the 

construction of the required facility. From the point of view of security, since it is about underground 

facilities, it can be said that an extremely high level of data center security can be achieved in a 

simpler way with less resources compared to some other security measures that would have to be 

implemented in the case of above-ground facilities. Furthermore, there is a real chance for the reali-

zation of very low PUE and WUE values, which is aimed for in the realization of today's data centers. 

Energy efficiency can be achieved thanks to the fact that these are underground facilities in which 

certain influences that exist during work in classic data centers are significantly reduced, such as 

significantly lower ambient temperatures and similar parameters. It should be mentioned here that in 

most cases there are systems that are already used in mining production, and which can be used in 

the operation of a data center at the same location with certain adaptations. For example, the ventila-

tion system that exists in underground mining facilities can be used for the needs of data center oper-

ation, of course, with certain adaptation to the new purpose and specific requirements that data center 

operation requires. The infrastructure that accompanies such facilities can potentially be used for the 

needs of the data centers in those facilities.  

If we look at the application from the point of view of renewable electrical power sources, this 

situation favors their introduction, since the energy requirements of the mentioned solution can be 

significantly reduced. There is a decrease in the participation of certain elements, and the participation 

of certain elements is completely abolished, which significantly opens up the space for the application 

of solutions based on the renewable electrical power sources because the total energy consumption is 

in the appropriate margins for sustainability of mentioned applications. 

Let us also mention that many potential benefits are realized from the application of this solu-

tion. If we look at the introduction of ICT technologies into mining processes, the existence of a data 

center at the very location of the mine enables a simpler introduction of automation, predictive tech-

nologies and similar operations that involve the participation of ICT technologies, quick access to 

information and similar procedures. Such data centers can significantly increase the income of com-

panies, but they can significantly improve the mining companies themselves, on the basis of these 

data centers, space is created for much greater action, for making more informed decisions, better 

process management, predicting risks and other things. This approach can give a great opportunity 

for development on various grounds. 
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3.2 Feasibility example 

We will present shortly the potential feasibility of such a solution in the Republic of Serbia 

using the example of mining facilities in Bor. There is a mine in Bor where copper and other related 

precious metals have been mined for over a century. Due to the long period of exploitation within the 

mine, there are certain abandoned mining rooms that could be brought to the purpose required for the 

construction of a data center. The mine is not high-risk in terms of the presence of combustible ma-

terials, so electrical equipment such as that used in data centers can be used in it. The ambient tem-

perature in places where mining machinery is not working and there is no active extraction of raw 

materials does not exceed 20 degrees Celsius. The mine has an extremely well-developed infrastruc-

ture that can be used in an adapted form for the needs of realizing an underground data center. In 

recent years, significant investments have been made in the ventilation of mining rooms by building 

new ventilation shafts, so they can probably be used for the operation of the data center or, on the 

same principle, new ones can be purposely realized. This configuration indicates the potential possi-

bility of building an underground data center within the underground rooms of the Bor mine with the 

possible achievement of good PUE and WUE values, as well as good energy efficiency, thus opening 

up a wider space for the application of renewable electrical power sources. 

In this case, the operation of the data center implemented in this way could be very easily 

achieved with a high degree of use of electricity obtained from renewable sources for several reasons. 

If we look at the existing capacities, it should be mentioned that the area of Bor is already being 

supplied with a certain amount of electricity obtained by production at the hydroelectric power plant, 

as shown in Figure 1. 

 

Figure 1. Supplying Bor with electricity from the hydroelectric plant [14] 

If we talk about future potential renewable sources of electricity that can be used during the 

implementation of the proposed solution, it should be mentioned that the immediate surroundings of 

the mine, shown in Figure 2, are suitable for the implementation of solar power plants that could be 

used specifically for the given solution. In the immediate vicinity, it is also possible to realize a wind 

park whose production of electricity could also be included in the proposed solution. 
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Figure 2. The immediate surroundings of the Bor mine suitable for building a solar power plant 

As can be seen from the previous, there is a possibility of realizing underground data centers in 

the territory of the Republic of Serbia, with the achievement of high energy efficiency and the appli-

cation of renewable electrical power sources. 

4 Conclusion 

The paper shows some of the latest trends in the construction of data centers with high energy 

efficiency and the use of renewable electrical power sources. One underwater solution and two un-

derground solutions are shown. The presented underground solutions were realized in abandoned 

objects of various purposes. This enabled a simpler, more efficient and more economical realization 

of the most modern European data centers that are competitive on a global level. 

However, there is always a limit to the number of abandoned underground facilities that can be 

adequately transformed into data centers. Accordingly, the paper presents a view of the possible trans-

formation of inactive parts of active underground mines into modern data centers as a potentially 

more sustainable solution. Such a proposal enables the implementation of energy-efficient data cen-

ters that are suitable for the use of renewable electrical power sources. 

The solution, as conceptually presented in the paper, is potentially applicable on the territory of 

the Republic of Serbia. It must be noted here that in Serbia there are also certain abandoned under-

ground mining facilities due to the end of mining production, but that these facilities are not applicable 

for the realization of data centers due to various factors. These are mostly dangers that can arise due 

to the use of electrical equipment. This is another indicator that thoughts should be focused on the 

possibilities of realizing modern data centers in active underground facilities as an expanded purpose 

of the same. 

  The goal of this work is only to point out certain open possibilities that could be realized, and 

accordingly conceptual solutions are presented throughout the work. Practical implementation was 

not considered due to the wide complexity that needs to be analyzed, mastered and which implies a 

multidisciplinary approach through different areas of mining, energy, ICT and others. However, it is 

expected that one day this complexity will be successfully overcome and that similar solutions will 

be implemented in practice on a smaller scale. 

5 References 

[1] 53 Important Statistics About How Much Data Is Created Every Day, FinancesOnline - Reviews 

for Business, 2023.Available at https://financesonline.com/how-much-data-is-created-every-

day/. Last accessed on 10th September 2023. 

[2] Državni data centar: Gradimo digitalno društvo, Kancelarija za informacione tehnologije i el-

ektronsku upravu, Republika Srbija, 2023. Available at 

https://www.ite.gov.rs/tekst/sr/5273/drzavni-data-centar.php. Last accessed on 10th September 

2023. 

[3] Liquori, T., Lights Out Data Centers Explained. DataSpan, 2020. Available at 

https://dataspan.com/blog/lights-out-data-centers-explained/. Last accessed on 10th September 

2023. 

[4] Tier Classification System, Uptime Institute, LLC., 2023. Available at https://uptimeinsti-

tute.com/tiers. Last accessed on 10th September 2023. 

[5] Project Natick, Microsoft, 2020. Available at https://natick.research.microsoft.com/. Last ac-

cessed on 11th September 2023. 



 

260 • 11
th
 ICREPS 

[6] Roach, J., Microsoft finds underwater datacenters are realible, practical and use energy sustaina-

bly, Microsoft Source, 2020. Available at https://news.microsoft.com/source/features/sustainabil-

ity/project-natick-underwater-datacenter/. Last accessed on 11th September 2023. 

[7] Stolić, P., Stević, Z., Dimitrijević, S., Stanimirović, Z., Stanimirović, I. Data handling culture – 

A forgotten aspect of the integration of renewable electrical power sources. In Proceedings of the 

10th International Conference on Renewable Electrical Power Sources, Belgrade, Serbia, 2022, 

pp. 175-180. ISBN: 978-86-85535-13-0 

[8] Factsheet – Swiss Fort Knox Housing, Version 7, SIAG Secure Infostore AG, 2023. Available at 

https://www.schweizer-webhosting.ch/file/datacenter/mount10-Factsheet_Housing_EN.pdf. 

Last accessed on 11th September 2023. 

[9] Swiss Fort Knox: Known as Europe’s safest data center, Mount 10, 2023. Available at 

https://mount10.ch/en/about-us/swiss-fort-knox/. Last accessed on 11th September 2023. 

[10] Lefdal Mine Datacenter, 2023. Available at https://www.lefdalmine.com. Last accessed on 11th 

September 2023. 

[11] Lefdal Olivine Mine, Mindat.org, 2019. Available at https://www.mindat.org/loc-225043.html. 

Last accessed on 11th September 2023. 

[12] Sustainability, Lefdal Mine Datacenter, 2023. Available at https://www.lefdalmine.com/sustain-

ability-3/. Last accessed on 11th September 2023. 

[13] Cooling, Lefdal Mine Datacenter, 2023. Available at https://www.lefdalmine.com/facility-

2/cooling/. Last accessed on 11th September 2023. 

[14] Planovi razvoja - nacionalni - regionalni - evropski, AD Elektromreža Srbije, 2023. Available at 

https://ems.rs/planovi-razvoja/. Last accessed on 12th September 2023. 


