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ABSTRACT

Artificial intelligence has started to play a crucial part in many industries throughout the world starting
in 2023. One of the sectors that stands to gain the most out of the implementation of Al-driven
solutions is the power sector, especially during a time of major transitions. The purpose of this
qualitative study is to identify the level at which well-established companies from the power sector are
when it comes to integrating Al into their daily operations. The focus of the research is on the
Romanian power sector, mainly on companies that have the largest potential for implementing Al
solutions (production, transport/distribution, and suppliers and traders). To do so, the author first
petforms secondary research into the definition and utilization of artificial intelligence at a global level
and then, conducts primary research into the state of Al deployment in the Romanian power sector.
The data was collected in the summer of 2023 by conducting interviews with industry experts with an
average experience of more than 30 years in the industry. The originality of the article comes from the
fact that there are no academic papers meant to assess the current level of deployment of Al solutions
in the Romanian power sector, and there is little literature that presents a condensed view of Al
applications at a local level. The results of the study point out an early interest in implementing Al
solutions. The limitations and further research paths are also presented.

Keywords: artificial intelligence, smart grids, strategy, renewable energy sources, clean energy, new technologies,
decentralized power systen.

1. Introduction

Over the past decades, the energy sector has seen multiple significant changes that
forced companies that offered services within this sector to constantly adapt their
strategies accordingly. The penetration of renewable energy technologies, the closing of
nuclear power plants in many European countries after the Fukushima incident in 2011,
the simplification of access of residential consumers to producing their own energy, the
recent Covid-19 pandemic, and the ongoing energy crisis are just some of the changes of
a technological, economic, and social nature that fueled constant challenges for the entities
activating in the power sector. Now, a new change that, although not originating or being
directly tied to the power sector, may force companies from the power sector to rethink
their strategies for the upcoming decade. The technological developments of artificial
intelligence have started to make their way within multiple sectors, among which transport,
housing appliances, healthcare, banking, tourism, and telecommunications to name a few,
revolutionizing them. In the context of ongoing challenges caused by increasingly
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intermittent supply, high demand, and efficiency issues, artificial intelligence may help
drive the power sector toward an industrial revolution of sorts. However, whether the
impact of artificial intelligence will be groundbreaking or if its benefits are marginal
remains unclear.

2. Definition and business applications of Al

The term “Artificial Intelligence” (Al) evolved from being a term associated with
fiction works at the beginning of the last century to be present in more and more headlines
(Economist, 2023) in recent years. The term “Al” was coined in the mid-50s (McCarthy
etal., 20006) by John McCarthy as being “he science and engineering of making intelligent machines”.
Earlier than that, Norbert Wiener established a new field in science named cybernetics in
1943 which he also later described (Wiener, 1985), as “control and communication in the animal
and the machine’. Nowadays, Al is commonly referred to as “a field, which combines computer
science and robust datasets, to enable problem-solving” (IBM, 2023). Al encapsulates several
concepts related to data science such as machine learning (ML) [which encapsulates natural
language processing (NLP), deep learning (DL), and neural networks (NL) (Patel, 2020)],
artificial neural networks (or a deep neural network when multiple hidden layers are
included), and fuzzy logic (Nath & Balaji, 2014). Figure 1 indicates how the concept of
artificial intelligence encapsulates elements of data science, machine learning and natural
language processing.

Data Science

Natural Language
Processing

Figure 1. Relation between artificial intelligence, data science, machine learning, and NIP

Applications of artificial intelligence are becoming more and more prevalent in industries
around the world, and this can be seen in the fact that the adoption of Al has more than
doubled since 2017 (Chui et al., 2022). Whether it’s a chatbot (Economist, 2023), the smart
assistant that can be found in every smartphone, or a robot assisting doctors during
surgeries (Manickam et al., 2022), self-driving vehicles, trading algorithms in finance,
algorithms recommending users content based on their viewing habits, artificial
intelligence has become part of our daily lives, but most of its potential remains
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unexplored. The broadest uses of Al are speech recognition, customer service, computer
vision, and automated stock trading (IBM, 2023).

3. Current context of the power sector in Europe

As the European Union is fully engaged in the long-term efforts of ensuring that Europe
becomes the first climate-neutral continent by 2050 (The European Commission, 2018),
several mid-term and short-term goals have been set for the upcoming years. Firstly, in
order to ensure climate neutrality, greenhouse gas emissions must be reduced by 55% by
2030, compared to the readings from 1990 (The European Commission, 2020).

Since the power sector is responsible for over 75% of the greenhouse gas emissions from
the European Union the past decade has seen an increase in the integration of renewable
energy technologies in the production mix. The target of shares of renewable energy
produced in the energy mix has become more and more ambitious in recent years, with
the current goal being 45% by 2030 (The European Commission, 2022).

An equally important step in reducing greenhouse gas emissions is the electrification
process. Through electrification, the European Union intends to turn electricity into the
main energy source and reduce its dependency on fossil fuels. To take full advantage of
the positive effects of electrification, the main changes that should be brought are in
heating in buildings (replacing gas consumption for heating with heat pumps) and in the
transportation sector (replacing internal combustion engines with electric vehicles).

The renewable energy integration and electrification efforts are supported by two main
trends:

Digitalization is taking place mainly in the distribution grid by installing smart meters, and
intelligent sensors throughout the infrastructure that monitor the state of the grid, process
said information, and communicate relevant information back to the distribution operator,
as well as through other digital technologies intended for the network. What brings all
these solutions together is the Internet of Things (IoT) integration. The loT represents a
network of objects interconnected among each other that are also connected to the
Internet. The pairing of so many devices which are equipped with incorporated sensors
helps provide real-time information about the physical state of the grid as well as pricing
signals.

Decentralization represents an ongoing process through which the traditional framework
of the power sector is shifting towards distributed generation. In practice, conventional
power plants which can produce great quantities of electricity will gradually be replaced
with smaller technologies such as photovoltaic panels and wind turbines. Furthermore,
this new framework also involves changes in the way loads are distributed since nowadays
the sector is facing an increasing number of smaller consumers as opposed to the previous
industrial consumers.

Naturally, all these changes come with many challenges that the companies from the power

sector, starting with producers and continuing with transmission and distribution system
operators and ending with suppliers, and even consumers must prepare accordingly while
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building their strategies for the upcoming decade.

The road toward reaching carbon neutrality has yielded many positive results (nowadays,
more than one-third of global electricity comes from low-carbon sources, and the share of
electricity produced from renewable energy sources has steadily increased from 2010 to
2020 (Ritchie & Roser, 2022), however, there are numerous threats associated with
decentralization and renewable energy integration. The electricity market crisis from 2022
which arguably hasn’t stabilized is an example of what can go wrong in a low-carbon
energy system that hasn’t been properly implemented (Venizelou et al., 2023).

To ensure an effective transition to a decentralized power sector that both integrates
renewable energy sources in the energy mix and turns electricity into the main energy
carrier without impacting the end consumer or the technical stability of the system,
companies from the power sector have already begun to use Al in their daily operations.

4. Applications of Al in the power sector

Beginning from what the strategy of each company should be in broad terms (a
long-term plan created for a company to reach the desired future state which is envisioned
when the strategy is developed), it is important to understand what the specific activity of
each of the participants in the power sector is.

e Producers are natural or legal people who produce electricity as their main
commercial activity.

e Distribution operators - natural or legal persons who own, under any title, a
distribution network and are responsible of its maintenance, exploiting it and, if
necessary, expanding on it in a certain area as well as the interconnecting points
with other networks in some cases, and ensuring the required long-term capacity
in order to satisfy a reasonable level of energy demand;

e Transmission and system operators — any legal person who owns, under any title,
a transmission network and is responsible for its maintenance, managing it, and,
if necessary, expanding on it in a certain area as well as the interconnecting points
with other networks in some cases, and ensuring the required long-term capacity
in order to satisfy a reasonable level of energy demand;

e Suppliers represent natural and/or legal persons who sell electricity to consumers
and provide it to buildings they own;

e Consumers (final clients) — natural or legal persons who buy energy for their own
consumption. More recently, a new category of consumers, the prosumer, has
entered the supply chain.
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4.1 Electricity producers

The main areas in which artificial intelligence could be implemented by producers
are forecasting and the assets responsible for power generation. With a shift towards
technologies that have an intermittent production schedule (wind turbines and
photovoltaic solar panels), it will become essential for producers to reach a level of
predictability that is sufficiently accurate to take decisions in the future.
Wang et al. (Wang et al., 2020) present a detailed literature review of existing Al algorithms
used in solar power prediction to highlight both the advantages and disadvantages of each
method. The paper also includes a classification of Al subsets, such as machine learning,
artificial neural networks, extreme machine learning, deep learning, etc. Similarly, Al can
be used to offer a degree of predictability to wind turbine owners when making decisions.
In (Zhao et al., 2022), the authors describe how Al can make use of big data to predict
wind speed.
As a practical application of Al in the integration of renewable energy generation, in
(Coroama & Gavrilas, 2010), the authors attempt to address the issue of the power
generated by a wind power plant situated in the South-Eastern region of Romania through
the use of an artificial using it comes to assets used in power generation, artificial neuronal
networks can be used to solve operational problems, such as gas turbine sensor validation
(Palme et al., 2011), while genetic algorithms can be used to improve the thermodynamic
efficiency of gas turbines (Chaquet et al., 2012).

4.2 Transmission and distribution system operators

As could be seen while trying to define Al, there is no universally accepted
definition of smart grids. The concept may vary depending on the country and industry
stakeholders according to (Bossi et al., 2010). Back in 2016 smart grids were defined as
“an electricity network that can intelligently integrate the actions of all users connected to
it - generators, consumers, and those that do both - in order to efficiently deliver
sustainable, economic, and secure electricity supplies”.
This definition is nowadays used in the regulation of the Trans-European Networks for
Energy (TEN-E). In order for the European Union to achieve its goal of becoming the
first climate-neutral continent, wise investments must be made in the power sector. This
mainly involves the integration of renewable energy technologies and phasing out of power
plants that contribute to CO2 emissions. This phenomenon has been happening for the
past decades, but recently, the need for consolidating the infrastructure has become more
and more apparent.
The TEN-E is tasked with connecting the energy infrastructures of EU countries. To do
so, Projects of Common Interest (PCls) must be adopted. These projects are related to
investments in existing infrastructure or the development of new energy infrastructure,
with cross-border implications for the sustainability and security of energy supply. Since
2013 when the first PCI list was adopted, the number of projects related to smart grids
increased from two to five in 2021.
In (Vasiljevska & Efthimiadis, 2022) an overview of PCI smart grid projects is included to
evaluate the contribution that each of them have to accelerating the development of
European cross-border energy infrastructure. To put it simply, a grid becomes a smart grid
when it is equipped with IoT devices that can help multiple assets communicate with one
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another and information can be relayed in real-time to grid operators in order to ensure
informed decisions.

One of the main drawbacks of electrification is that power grids are being put under more
and more strain. This pressure can lead to both blackouts and increased electricity prices,
which must be covered by the end consumer. This pressure on the system can be alleviated
by constructing more power lines and making other such investments in ensuring grid
resilience. However, although these solutions are valuable, the time required for the
completion of such endeavors is long and the costs associated with them are supported by
the end consumer.

A potential short-term solution is represented by equipping the existing grids with energy
storage systems that are powered by Al algorithms. Having Al-optimized storage systems
integrated into the grid can take some pressure off the main grid, for uses such as charging
electric vehicles (Yu, J., J., 2022). By having access to information in real-time such as
market prices and power loads required at a residential level, an Al-driven storage system
can take precise decisions related to the best time intervals for storing energy produced
from renewable energy sources and the most appropriate time for offloading said energy.
This solution can help grid operators to operate the grid effectively during peak hours and
lower prices.

Another important role of system operators is the management of the physical
infrastructure of the power grid. In order to prevent power outages or other incidents that
can put the life of people in danger, grid operators can use artificial intelligence to identify
defections before they can pose a serious threat. In recent years, grid assets started to be
equipped with detection sensors and devices that can collect, process, and transmit
valuable sets of data from the environment to command centers. These functionalities
have been enabled through the Internet of Things and can help operators improve grid
stability and reduce costs (Kirmani et al., 2023). The next logical step in increasing the
efficiency of smart grid management is allowing Al to take decisions based on the data
provided by the IoT sensors. Through constant monitoring, Al can quickly identify
defections as opposed to situations when grid operators would not be aware of incidents
until they are reported to them by clients. Al can assess the damage and offer solutions
for addressing said incidents (V-Soft Consulting, 2020)

4.3 Suppliers

Probably the area in which Al has the biggest potential in the business of an
energy supplier is represented by customer engagement. As can already be seen for large
retailers (Partridge et al., 2023), companies from around the world are beginning to favor
Al over human employees when it comes to interaction with their customers. Al can be
used for answering customer questions and complaints through the use of virtual
assistants.
Starting from the functionalities described in (Arnold, 2023) in the case of companies from
the power sector, clients can make use of the following features through the use of virtual
assistants:
Open support tickets that can be quickly verified and solved by the company in question;
Aid clients with setting up their accounts, uploading necessary documents, changing their
contracts, and any other steps involved in the shopping process for physical products;
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For loyal customers, that have chosen to extend their contracts multiple times, Al can
come up with customized offers that can ensure the retention of said customers for
extended periods of time;

Al chats can also assist with collecting and processing feedback from customers in order
to ensure a better understanding of what is expected from the supplier and what needs
aren’t met.

As was discussed in the case of producers, Al can also be used for consumption
forecasting, thus aiding suppliers with purchasing energy ahead of time
(Mohammadigohari, 2021).

4.4 Energy security

The International Energy Agency (IEA) defines energy security as “the
uninterrupted availability of energy sources at an affordable price” (International Energy
Agency, 2023). When considering the time horizon, energy security refers to proper
planning, investments and ensuring provision of energy in line with economic
developments and environmental needs for the long-term, while for the short-term it has
to do with the response the system is ready to provide while facing unexpected changes to
the supply-demand balance (International Energy Agency, 2023).
While the implementation of artificial intelligence may facilitate and even optimize certain
processes involved in energy security by reducing decision time and providing more
accurate estimations, it can also pose a major danger to it. Back in 2017, the International
Energy Agency examined the impact that digitalization and the increased level of
interconnectivity of the power sector have on energy security. At the time, cyber security,
privacy, data ownership, and economic disruption were the leading concerns associated to
the ongoing digitalization process (International Energy Agency, 2017). However, it was
stated that even if digitalization would enhance the efficiency of the power sector, it would
not remove human labor for activities that involve less routine. Furthermore, at the time,
cyber security attacks were few and far between.
Going back to the time horizon of energy security, artificial intelligence is expected to be
more relevant for the short-term, since its implementation would help the existing human
labor, not make it obsolete. Predictive Al can reduce the risk of asset failure by identifying
and signaling potential issues in a timely manner (Thomas, 2023). Furthermore, Al can
assist technical crews during on-site repairs by offering guidance using augmented reality.
Also in the short-term horizon, Al can predict peak demand periods which put strain on
the supply of energy and optimize production, supply chains, and delivery systems (Cohen,
2023).
One of the major threats associated with the premature deployment of Al solutions
throughout the power sector has to do with unprotected points in the grid that may
provide hackers with a backdoor to the grid or worse. In 2020, the average successful
attack recorded in the energy sector resulted in damages worth 6.4 million dollars, which
was, at the time, double the global average (Massachusetts Institute of Technology, 2021).
Another risk of Al deployment in the power sector has to do with increasing the systematic
complexity (Rhode & Wagner, 2023).
Artificial intelligence is not only a source of vulnerability that can be exploited by attackers,
but also the tool used by hackers. Al-driven malware raises the threat posed by regular
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malware to unprecedented levels (Trakimavicius, 2018).

Regarding long-term energy security, the role of Al in elaborating strategies is yet to be
proven, although there is much positive expectation for this time horizon (Rhode &
Wagner, 2023).

5. Study

In 2022, the artificial intelligence market was globally valued at almost 125 billion
euro and is expected to increase at a compound annual growth rate of 37.3% until 2030
(Grand Vision Research, 2023).
In the European Union, members of the European Parliament urge for a slowdown of the
pace at which Al is being deployed, to come up with regulations that impose “restraint
and responsibility” (Moller, 2023).
At a local level, since this article was initially conceptualized back in 2022, discussions
regarding the use of artificial intelligence in Romania have intensified greatly. Starting with
the establishment of the Romanian Committee for Artificial Intelligence (AIRomania) and
the release of a governmental memorandum in November 2022 that details an initial set
of strategic initiatives in the field of Al, the Ministry of Research, Innovation, and
Digitalization, means to reunite independent experts, companies, and other organizations
involved in fields that are connected to Al. This indicates a real interest in Romania, as
one of the few European states with no national strategy in the field of Al, at the time, to
set a clear direction for the country in the following years (Ministry of Research,
Innovation, and Digitalization, 2022).

5.1 Siemens survey

A study reported by Siemens in 2020 (Siemens, 2020), presents the conclusions
of a survey conducted with 515 senior leaders involved in organizations from within the
energy sector as well as the industrial/manufacturing, urban infrastructure, and
transportation sectors, that make use or have plans to use Al. The research included
respondents from North America, Latin America, Europe, the Middle East and Africa,
and Asia-Pacific.
Out of the 117 energy sector respondents, all had already integrated the use of Al within
their business in some capacity. Most of the companies used artificial intelligence to help
with the automation of machinery and equipment (30%) while asset maintenance forecast
(enabled by deep learning) and optimization of processes, machines, softwate, ot tools
came in second (28%). Other interesting applications could be found in safety
monitoring/incident prevention, quality control, and the design of new products (Figure
2).
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How/where does your organization currently use Al? (Energy respondents only)

!

Automation of machinery and equipment

Asset maintenance forecasts 28%

Optimization of processes, machines, software or tools 28%

Safety monitoring / incident prevention

Automation of non-mechanical processes

Quality control

Customer experience / personalization

Planning and decision-making

Cybersecurity

Sales and marketing (e.g. CRM, customer analytics)

Virtual assistants, expert systems, chatbots

Supply chain, logistics, inventory management

Designing new products

L

Simulations e.g. digital twins

Figure 2. Applications of Al in the power sector. Source: Siemens 2020 (Siemens, 2020)

The study also revealed that industry specialists are still somewhat reluctant to fully trust
Al with autonomous control of company assets.

5.2 Romanian power sector survey

Starting from this study, this paper proposes a qualitative study of the perception
of industry experts from various companies in the Romanian power sector regarding the
use of Al in their respective fields. Starting from the information gathered from secondary
research (both academic and industry papers), which was presented in the previous
chapters, the author designed a semi-structured interview aimed at experts working in the
Romanian power sector (Enel Romania, CEZ, Electrica, Nuclearelectrica S.A.). The semi-
structured interview was chosen to “allow informants the freedom to express their views in their own
terms” (Barclay, 2018), thus reducing the need to adhere to strict terminology while trying
to answer the questions.
The data was collected between May and June 2023 and was obtained by interviewing
industry experts with an average experience of over 30 years in the Romanian power
sector. Most of the respondents occupy leadership positions in various companies from
the Romanian energy supply chain (production, trading, supply). The respondents were
selected based on their access to information (respondents had to occupy positions, ideally
of leadership, that offered them access to concrete information regarding the state at which
their company was when it came to the deployment of Al solutions), but also on the
availability that the author had to reach out to the respondents. The interviews were carried
out through the social networking platform, LinkedIn, and replies were received either
directly through LinkedIn, e-mails or face to face discussions.

The research questions which should be answered by the study are:

RQ1: Is Al being currently used in the Romanian power sector?
RQ2: How prevalent is the deployment of Al in the Romanian power sector?
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RQ3: Is the outlook for the implementation/expansion of Al in the power sector
in the next five years a positive one in Romania?

RQ4: What are the leading reasons against implementing Al in the Romanian
power sector, and what are the main biases against the utilization of Al in the said
sector?

The interview guide for the industry experts was constructed in order to answer the
research questions and the following questions were asked:

- In which part of the power sector are you working?

- Has your company implemented Al within its business?

If yes, at what stage is the application of said Al functionality? pilot/fully
implemented)

v" If yes, what are the main uses for Al, and would you describe the impact
of Al, thus far, as being a positive one?

V" If not, are there any plans of implementing Al-driven solutions in the
next five years?

- What are the main reasons for not wanting to implement Al-related technologies
in your business? (costs/resistance to change from higher-ups/not enough
information about the benefits/reliance on the human element/cybersecurity-
related threats/other)

- In 5 years do you believe companies will grant Al full control over an asset from
within the company?

Table 1. Positions and companies of the respondents

No. Crt.  Sector Position

1 Supply General Manager

2 Production, Trading & Supply General Manager

3 Service company (energy management, Managing Partner

grid losses metering)

4 Supply Analyst

5 Production & Trading Head of Energy Transactions Division

6 Supply Director Of Operations

7 Production & Trading Chief of Energy Services

8 Supply Director of Regulatory Affairs and
Antitrust
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5.3 Results

Following the tabulation of all the responses related to the use of Al solutions in

companies, and branching discussions with the interviewed parties, the insights were the
following:

Out of the 8 companies that are involved in the power sector, only two of them
have implemented Al solutions in their daily processes. This correlates with the
findings from the previously mentioned Siemens study in which only 39% of the
respondents have successfully moved from Al pilot projects to full-scale
implementations (Siemens, 2020).

However, it was encouraging to note that of the remaining 6 companies, 4 of them
have plans for implementing Al-driven solutions in the upcoming period.

The main reasons pointed out as deterrents from implementing Al solutions in
the daily processes of the companies were heavy reliance on the human factor and
the Romanian regulatory framework is highly volatile. It is important to note that
the recent COVID-19 pandemic as well as the energy supply crisis have only
worsened the degree of volatility that the regulatory framework is subjected to.
Another reason which was pointed out by one of the respondents was that it is
relatively hard to make an accurate cost vs benefits estimation since it’s a relatively
new field and benchmarking with an appropriate degree of certainty is difficult.
Finally, costs were also pointed out as a reason why Al solutions have yet to be
implemented.

Throughout the interviews, it was noticed that the main application for Al, which
is planned for the upcoming years, is in production and consumption forecasting.
As for the two companies that have already implemented Al solutions, the
applications which were pointed out by the respondents as being either in a pilot
state or fully implemented are chatbots, robot process automation elements for
process automatization, and customer retention forecasting. If the first two
applications are self-explanatory, the third one refers to algorithms used by Al to
identify clients that are about to express their desire to change their supplier and
prepare counter offers, based on their behavior. It is also worth mentioning that
there are distribution companies that have purchased and equipped smart sensors
in the grid, which paves the way for Al to be involved in taking both preventive
and reactive measures in the future in case potential defects are identified prior to
or during incidents.

Out of all respondents, the majority have expressed that the outlook for
implementing Al solutions that are completely in charge of company assets in the
Romanian power sector in the upcoming five years is very positive, however, it is
important to note that the human element will remain essential for the foreseeable
future.

Once the study was finalized, by examining the answers which were provided, the initial
research questions were answered as follows:

RA1: Al is currently implemented in the Romanian power sector, mainly by
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supply companies. Judging by offers answered by specialists working in energy production
and trading, there are plans for kicking off pilot projects in the following years for using
Al solutions for forecasting production and consumption schedules.

RA2: Cutrently, the degree of deployment of Al solutions is not extensive. Only
25% of the companies from the interview have implemented Al in their daily processes,
however, based on discussions with one of the respondents, this percentage has the
potential to grow in the following years, as the foundation for implementing Al is already
present, at least at a grid level (smart sensors and databases).

RA3: The outlook for implementing Al-driven solutions in the Romanian power
sector for the following years seems to be a positive one, at least on paper, since companies
that have already implemented Al in their processes describe the impact as being a positive
one and further projects are in a pilot phase. At the same time, most of the companies that
haven’t implemented Al in their daily activities intend to do so in the following years,
although there is no way to be sure that the declared commitment will be respected.

RA3: Although not many of the respondents from the interviews expressed
aversion towards the concept of Al solutions being used within their companies, all of
them pointed out that the volatility of the regulatory framework is the main concern when
it comes to setting out to initiate complex projects of implementing Al in the daily
processes. Furthermore, as it has been shown throughout this article, at a global level there
are many instances of Al being used in the power sector, however, some respondents
considered that the technology is far too new to propetly quantify the potential benefits.
Finally, as is often the case when dealing with newer technologies that involve high
computational power and extensive databases, costs were pointed out as one of the reasons
why Al hasn’t been implemented yet.

When comparing the results obtained by the author with those made public by Siemens
(Siemens, 2020), the following aspects are revealed:

e Romania is slightly behind when it comes to Al deployment from pilot to full-
scale implementation in the power sector (25% of the companies included in this
study have implemented Al in their processes as opposed to the 39% reported by
Siemens (Siemens, 2020)).

e In Romania, the main areas of interest for Al applications are production and
consumption forecasting (at least when it comes to future plans), and the areas in
which Al has already been applied have to do with customer retention and process
automation, while the Siemens study (Siemens, 2020) points out that machinery
and equipment automation, asset maintenance forecasts and optimization of
processes, machines, software or tools are the main focus. This can indicate that
in Romania the focus is on business processes, while at a global level, the
management of industry-specific physical assets is the preferred area of Al
optimization.

e In terms of trusting Al, the study performed for the Romanian power sector
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reveals that the majority (62%) of the interviewed experts are confident that in the
following 5 years, Al can be trusted with company assets, while the Siemens study
reveals that globally, industry experts have a degree of skepticism and bias when
it comes to trusting Al over human experience (only 56% of the respondents
would follow the Al recommendations).

6. Discussion

This article is part of a more extensive research study that aims to examine the
larger implications of power aggregators in the European power sector. Through the
article, the author intends to better understand the degree of acceptance of the companies
that are active in the Romanian power sector towards new technologies as well as the
degree to which said companies and experts are prepared to adopt new technologies and
trends to be better prepared for the upcoming changes in the energy sector at a global
level.

The literature that was reviewed for this paper came from both academic and industry
backgrounds and covered the applications of artificial intelligence in the power sector in
various parts of the world. The papers tackled issues such as proper implementation of Al
solutions throughout the entities within the energy supply chain, opportunities and threats
posed by Al to energy security, the perception of industry experts regarding process
optimization with Al. The current paper offered a condensed view of all these aspects
while also making connections between them and further used the available literature to
construct a study aimed at the Romanian power sector to identify the current deployment
level of Al and the perception of industry experts.

The study is relevant since there are no existing academic papers that tackle Al in the
Romanian power sector which include the points of view of industry experts from across
the power sector. The results can be compared to existing or future articles that cover
countries in Eastern Europe.

While conducting the study, there were some inherent limitations, mainly in terms of the
sample of respondents which was considered for the review. Although the author reached
out to more industry experts, the responses presented in the previous chapter were the
only ones that were received. Another limitation may be related to the degree of
understanding that the respondents had related to the topic, since during the interviews,
some respondents seemed to be unaware of the applications of Al or of the results of
public studies on the subject.

For future research, a larger sample should be taken into consideration, as well as
attempting to obtain the perspective of representatives from other industries in which Al
has the potential of being implemented, to obtain results that indicate the degree of
readiness to adopt new technologies of the Romanian power sector, not only against the
global or European level but also compared to other sectors from the same country.
Furthermore, future research can also consider the answers that were received to verify if
companies that plan for the implementation of Al go through with what they intend to
do.

Finally, the research in question can be furthered by asking if Al represents a real solution
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for the challenges that the energy sector is presently going through, or if it is just a passing
trend.

7. Conclusion

After conducting interviews with experts from various companies active in the
Romanian power sector, it comes across that the interest in Al solutions exists and is
steadily growing. Although Al solutions have yet to be implemented in a considerable
number of companies, it can be noted that most of the industry experts have a positive
outlook for the implementation of Al in the upcoming years, and most of the respondents
declare that their companies are planning to roll out projects of integrating Al-driven
solutions in their core processes.

Companies from the Romanian power sector seem to be interested in implementing Al in
business processes that deal with planning production, analyzing, and predicting customer
behavior and consumption patterns.

Although there is no inherent bias against implementing Al in company processes, there
are multiple barriers and limitations that prevent Romanian companies from being eatly
adopters of Al solutions. The main issues reported by the respondents had to do with
budget constraints, reliance on the human factor, and a volatile legislative framework.
These deterrents coupled with recent global effects (the Covid-19 pandemic and the
ongoing energy crisis) may make it difficult for companies to implement Al according to
the plans that were announced.

In conclusion, by comparing industry reports (Siemens, 2020) with the results of the
primary research, it can be noted that Romania is closely behind the global average in terms
of Al adoption, and has overtaken the global average when it comes to making plans for
implementing Al solutions. It is also interesting to remark that the main application
identified, following the interviews, to be planned for implementing in the upcoming years
in Romania, forecasting production and consumption, is also pointed out by industry
experts as a solution to one of the biggest challenges for the future. Since forecasting is
challenged by “new variables such as energy storage, roof-top solar, electric cars, offshore wind farms,
and many others”, it has become more apparent in the past decade that “al/ of this makes
accurate prediction much more complex: — at least for human minds. Al systems, however, are well-suited
to this kind of task, and are maturing at a similar pace to the growth of renewable energy” (Siemens,
2020).

Following the research questions presented in the article, it can be noted that the
companies from the Romanian power sector are at a very early stage of adopting Al in
their processes. Furthermore, by comparing the results from the local study with those
from a global level (Siemens, 2020) industry experts from Romania seem to be mostly
aware of both the changes present at a global level and are at least willing to attempt to
adopt Al technologies as a potential method to deal with upcoming challenges.

Funding: The publication of this article has been funded by the National University of
Science and Technology POLITEHNICA Bucharest (UPB).
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ANNSs — Artificial Neural Networks
DL — Deep Learning

DNN — Deep Neural Networks

IoT — Internet of Things

ML — Machine Learning

NLP — Natural Language Processing
NN — Neural Networks

PCIs — Projects of Common Interest

© 2023 The Authors. Journal Compilation © 2023 European Center of Sustainable Development.



