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Every1 can contribute to the energy transition

About EVERY1

Everyl project sets the goal of delivering an impactful con-
] cept that includes all elements needed to enable an effective
EVERY participation of all European stakeholders in the digital en-
ergy market. The project starts with a deep, data-informed
understanding of stakeholders and ecosystems to map who
they are, what they know, how they use information and
where they look for it. Similarly, existing and emerging solu-
tions will be assessed and validated, and use cases will serve
to understand what stakeholders need to know in order to
take on a role that matches their potential. This gap is used
to develop learning pathways that lead to the identification
of the needed capacity building material. In parallel, Everyl
works on making a market by exchanging best practices with
policy makers and energy regulators, enabling discussions
on barriers, and developing joint communication material for
their peers.

Want to dive deeper into the digital energy transition? Scan
the QR code below or visit the EVERY1 project website at
https://everyl.energy/ for resources, case studies, and in-
sights on how you can play a role in shaping a clean energy
future.
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Introduction

The digital transformation of the energy sector is not just about technology; it’s about cultivating a new
generation of energy leaders equipped with the skills and knowledge to navigate this dynamic landscape.
This package focuses on the crucial role of educational and training institutions in preparing students for the
challenges and opportunities of the digital energy transition.

This package is designed to empower educators and trainers who are passionate about preparing the next
generation of energy leaders. Whether you’re developing curriculum, fostering industry partnerships, or creating
engaging learning experiences, this information will equip you with the knowledge and resources to inspire
students and navigate the complexities of the digital energy transition.

Scenario Solution

Begin with a captivating video
showcasing cutting-edge
energy technologies (smart
homes, electric vehicles,
Al-powered grids). Lead a
discussion on how these
technologies impact their
daily lives and future career
prospects.

“You're starting a new course
on the future of energy. How
do you capture students’
attention and convey the
importance of the digital
energy transition?”
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Target audiences

Primary

This guide is designed for educators, trainers, and academic institutions interested in
equipping the next generation with the knowledge and skills to navigate the digital energy
transition. It empowers them to integrate cutting-edge energy technologies, such as smart
grids, data analytics, cybersecurity, and renewable energy, into their curricula and learning
experiences. By providing insights into key concepts and practical strategies, the guide
enables educational institutions to actively shape a sustainable energy future and prepare
students for emerging career opportunities in the energy sector.

Secondary

Professionals involved in energy policy and regulation, industry partnerships, and
research within the energy sector will find this guide to be a valuable resource. It offers
a comprehensive overview of how educational institutions can contribute to addressing
the challenges and opportunities of the digital energy transition. The guide’s insights into
curriculum development, faculty development, and student engagement can inform the
creation of effective strategies for workforce development and innovation in the evolving
energy landscape.
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1. Digital Energy Transition

Educating the Next Generation of Energy
Leaders

Key Actions for Educational Institutions

Curriculum Development: Design and implement
comprehensive curricula that integrate digital
technologies into energy-related courses and
programs. This includes incorporating subjects such
as smart grids, data analytics, cybersecurity, and
renewable energy technologies.

Industry Partnerships: Forge strong partnerships
with energy companies, technology providers,

and research institutions to provide students with
hands-on experience, internships, and exposure to
real-world energy challenges.

Research and Innovation: Foster a culture of
research and innovation by supporting faculty and

Practical Guide

The digital energy transition represents a fundamental
shift in the way we produce, distribute, and consume
energy. It's driven by the integration of digital
technologies, such as artificial intelligence, data
analytics, and the Internet of Things, into every aspect
of the energy value chain. This transformation is
creating new career opportunities and necessitating a
skilled workforce capable of harnessing the power of
digital tools to drive innovation and sustainability in the
energy sector.

student-led research initiatives that explore the
intersection of digital technologies and energy. This
could include developing new energy management
tools, cybersecurity solutions, or innovative business
models.

« Faculty Development: Provide professional
development opportunities for faculty members to
stay abreast of the latest advancements in digital
energy technologies and incorporate them into their
teaching and research.

« Student Engagement: Create opportunities for
students to actively engage in the digital energy
transition through hackathons, competitions, and
community outreach programs. This fosters a sense
of ownership and empowers students to become
change-makers in the energy sector.
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Key Takeaways

The digital energy transition is reshaping the energy landscape, creating new opportunities and challenges. By
equipping students with the skills and knowledge to navigate this dynamic environment, educational institutions
can empower the next generation of energy leaders to drive innovation, promote sustainability, and ensure a
secure and equitable energy future for all.

Use an interactive diagram
illustrating the energy
value chain (generation,
transmission, distribution,
consumption) and how digital
technologies (loT, Al, data
analytics) are transforming
each stage.

“A student expresses concern
about the complexity of
the energy transition.
How do you demonstrate
the interconnectedness
of different technologies
and the need for a holistic
approach? ”
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The Backbone of the Digital Energy Transition

Relevance for the Energy Sector

« Enhanced Efficiency and Reliability: Smart
grids optimise energy distribution by dynamically
balancing supply and demand, reducing losses,
and preventing outages. They enable proactive
grid management, allowing utilities to identify and
address potential issues before they escalate.

« Integration of Renewable Energy Sources: The
two-way communication and advanced control
capabilities of smart grids facilitate the seamless
integration of variable renewable energy sources
like solar and wind power. This helps reduce reliance
on fossil fuels and promotes a cleaner energy mix.

« Demand Response and Consumer
Empowerment: Smart grids enable demand
response programs, where consumers can adjust
their energy usage in response to price signals
or grid conditions. This empowers consumers
to actively participate in grid management and
potentially earn rewards or reduce their energy bills.

« Improved Asset Management and
Maintenance: Smart grids provide real-time
data on the health and performance of grid
infrastructure, enabling predictive maintenance
and proactive asset management. This can extend

Practical Guide

Smart Grids represent the evolution of traditional
electricity grids into intelligent, interconnected
networks that leverage digital technologies to

enhance efficiency, reliability, and sustainability. They
enable two-way communication between utilities and
consumers, real-time monitoring and control of energy
flows, and seamless integration of distributed energy
resources (DERs) like solar panels and wind turbines.

the lifespan of equipment, reduce downtime, and
improve overall grid reliability.

« Innovation and New Services: The digital
capabilities of smart grids open up opportunities for
new energy services and business models, such as
peer-to-peer energy trading, microgrids, and energy
storage solutions.

Key Considerations for Education

o Curriculum Integration: Incorporate smart grid
concepts and technologies into various disciplines,
including electrical engineering, computer
science, energy management, and environmental
studies. This ensures that students gain a holistic
understanding of smart grid systems and their
implications.

« Hands-0On Learning: Provide students with
opportunities to work with smart grid simulations,
analyse real-world grid data, and participate in
projects that involve designing and implementing
smart grid solutions.

¢ Industry Collaboration: Foster partnerships
with utilities, technology providers, and research
institutions to provide students with exposure to



real-world smart grid challenges and opportunities.
This can include internships, guest lectures, and
collaborative research projects.

Focus on Cybersecurity: Emphasise the
importance of cybersecurity in smart grid design
and operation. Educate students about potential
vulnerabilities and equip them with the skills to
develop and implement robust security measures.

2. Smart Grids  § Everyl 10

Interdisciplinary Approach: Encourage
collaboration and knowledge exchange between
different disciplines to address the complex
challenges and opportunities associated with
smart grids. This can foster innovation and prepare
students for the interdisciplinary nature of the
energy sector.

Key Takeaways

Smart grids are the backbone of the digital energy transition, enabling a more efficient, reliable, and sustainable
energy system. By incorporating smart grid concepts and technologies into their curricula and providing hands-
on learning opportunities, educational institutions can play a vital role in preparing the next generation of energy
leaders to navigate this complex and dynamic landscape.

“Your class is discussing the
challenges of integrating large
amounts of renewable energy

into the electricity grid. How

can smart grids help ensure
stability and reliability?”

Use a simulation to demonstrate
how smart grids can balance
fluctuating renewable energy

sources (solar, wind) with
demand, using real-time data and
automated controls.
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Empowering the Energy Sector with Data-

Driven Insights

v <2

Relevance for the Energy Sector

« Optimising Energy Systems: Data analytics
enables the identification of inefficiencies,
bottlenecks, and areas for improvement in
energy systems. By analysing data from smart
meters, sensors, and other sources, utilities and
grid operators can optimise power generation,
distribution, and consumption, leading to cost
savings and improved reliability.

« Predictive Maintenance and Asset
Management: By analysing historical and real-
time data from equipment and infrastructure, data
analytics can predict potential failures and enable
proactive maintenance, reducing downtime and
extending asset lifespan.

« Identifying Energy-Saving Opportunities: Data

analytics can help identify patterns of energy
waste and consumption, enabling businesses and
individuals to implement targeted energy-saving
measures and reduce their carbon footprint.

« Demand Forecasting and Load Management:
By analysing historical consumption data and
considering factors like weather patterns and
economic trends, data analytics can help predict

Practical Guide

Data analytics involves the systematic collection,
cleaning, and analysis of large and complex datasets
to uncover meaningful patterns, trends, and insights. In
the energy sector, data analytics plays a pivotal role in
optimising operations, improving efficiency, and driving
informed decision-making across various domains,
from power generation and distribution to energy
consumption and market analysis.

future energy demand, enabling utilities and
grid operators to plan for adequate supply and
implement demand response programs.

« Market Analysis and Price Forecasting: Data
analytics can be used to analyse energy market
trends, price fluctuations, and consumer behavior,
providing valuable insights for energy trading, risk
management, and investment decisions.

Key Considerations for Education

¢ Curriculum Development: Integrate data
analytics concepts and techniques into energy-
related programs, including electrical engineering,
computer science, energy management, and
economics. Offer specialised courses on data
analytics for the energy sector, covering topics
such as data collection, cleaning, visualisation, and
modeling.

« Hands-0On Experience: Provide students with
opportunities to work with real-world energy
data, analyse it using industry-standard tools and
software, and develop analytical models to solve
energy-related problems.



Collaboration with Industry: Foster partnerships
with energy companies, utilities, and technology
providers to provide students with access to real-
world data sets, mentorship opportunities, and
internships in data analytics roles within the energy
sector.

Focus on Data Literacy and Critical
Thinking: Emphasise the importance of data
literacy, critical thinking, and ethical considerations

Key Takeaways
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in data analytics. Teach students how to interpret
and communicate data-driven insights effectively
and responsibly.

Interdisciplinary Approach: Encourage
collaboration and knowledge exchange between
different disciplines, such as engineering, computer
science, statistics, and business, to address the
complex challenges and opportunities in energy
data analytics.

Data analytics is a powerful tool that can unlock valuable insights and drive innovation in the energy sector. By
equipping students with the skills and knowledge to harness the power of data, educational institutions can play
a crucial role in shaping the future of the energy industry and preparing the next generation of energy leaders to
tackle the challenges and opportunities of the digital energy transition.

“Students are tasked with
analysing energy consumption
data from their school building.

How can they use this data

to identify energy-saving

opportunities and make
recommendations? ”

Guide them to use data
visualisation tools and
basic statistical analysis to
identify trends, anomalies,
and potential areas of energy
waste. Have them present their
findings and propose practical
solutions.
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Safeguarding the Digital Energy

Infrastructure

Relevance for the Energy Sector

« Protecting Critical Infrastructure: The energy
sector relies on a complex network of power
plants, transmission lines, substations, and control
systems. Cyberattacks on these critical assets
can disrupt power generation, distribution, and
consumption, leading to blackouts, economic losses,
and even threats to public safety.

« Safeguarding Sensitive Data: The energy
sector handles vast amounts of sensitive data,
including customer information, operational data,
and financial transactions. Cyberattacks can
compromise this data, leading to identity theft,
financial fraud, and operational disruptions.

« Ensuring Grid Resilience: The increasing
integration of renewable energy sources, smart
grid technologies, and distributed energy resources
creates new vulnerabilities and attack surfaces.
Cybersecurity measures are essential to ensure the
resilience of the grid and its ability to withstand
cyber threats.

« Maintaining Public Trust: Cyberattacks on
the energy sector can erode public trust in the
reliability and security of energy services. Robust

Practical Guide

Cybersecurity encompasses the practice of protecting
critical infrastructure, sensitive data, and digital
systems from unauthorised access, theft, damage,

or disruption. In the context of the energy sector,
cybersecurity is paramount as energy systems
become increasingly reliant on digital technologies and
interconnected networks, making them vulnerable to
cyberattacks that can have severe consequences for
energy supply, grid stability, and public safety.

cybersecurity practices are crucial for maintaining
public confidence and ensuring the continued
operation of essential services.

« Enabling Innovation and Digitalisation: The
adoption of new technologies and digital solutions
in the energy sector requires a strong cybersecurity
foundation. By mitigating risks and ensuring the
security of digital infrastructure, cybersecurity
enables innovation and the continued digital
transformation of the energy sector.

Key Considerations for Education

e Curriculum Integration: Integrate cybersecurity
principles and practices into energy-related
programs, including electrical engineering, computer
science, energy management, and public policy. This
ensures that students develop a comprehensive
understanding of cybersecurity challenges and
solutions in the energy context.

« Specialised Courses: Offer dedicated courses on
cybersecurity for energy systems, covering topics
such as network security, vulnerability assessment,
incident response, and risk management. These
courses should provide students with the



specialised knowledge and skills required to protect
energy infrastructure from cyber threats.

Hands-0On Learning: Provide students with
opportunities to develop and test security solutions
in simulated or real-world energy environments.
This can include participating in cybersecurity
competitions, conducting vulnerability assessments,
and developing incident response plans.

4. Cybersecurity i Everyl 14

« Collaboration with Industry: Foster partnerships
with energy companies, utilities, and cybersecurity
firms to provide students with exposure to real-
world cybersecurity challenges and best practices.
This can include internships, guest lectures, and
collaborative research projects.

« Ethical and Legal Considerations: Emphasise
the ethical and legal dimensions of cybersecurity

in the energy sector. Educate students about
responsible data handling, privacy protection, and
the potential consequences of cyberattacks.

Key Takeaways

Cybersecurity is a critical component of the digital energy transition, ensuring the protection of critical
infrastructure, sensitive data, and public safety. By integrating cybersecurity principles and practices into energy-
related programs and providing hands-on learning opportunities, educational institutions can play a vital role in
preparing the next generation of energy professionals to safequard the energy sector from cyber threats and build
a more secure and resilient energy future.

Present real-world case
studies of cyberattacks on
energy infrastructure. Discuss
the potential consequences
and engage students in a
brainstorming session on
preventative measures and best
practices.

“You're teaching a lesson on
the vulnerabilities of smart
grids to cyberattacks. How
do you raise awareness
about potential threats and
the importance of security
measures? ”
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5. Renewable Energy Technologies

Powering a Sustainable Future

llll t _,

@ ois

Relevance for the Energy Sector

« Environmental Sustainability: Renewable
energy technologies produce little to no greenhouse
gas emissions or other pollutants, helping to
combat climate change, improve air and water
quality, and protect ecosystems.

« Energy Security and Independence: By
diversifying the energy mix and reducing reliance
on imported fossil fuels, renewable energy
technologies enhance energy security and
reduce vulnerability to price volatility and supply
disruptions.

« Economic Growth and Job Creation: The
renewable energy sector is a rapidly growing
industry, creating jobs, stimulating economic
development, and attracting investments in
research and innovation.

« Decentralisation and Democratisation of
Energy: Renewable energy technologies enable
decentralised energy generation and distribution,
empowering communities and individuals to take
control of their energy supply and participate in the
energy transition.

« Technological Innovation and
Advancement: The development and deployment
of renewable energy technologies drive innovation

Practical Guide

Renewable energy technologies encompass a diverse
range of solutions that harness energy from naturally
replenishing sources, such as sunlight, wind, water,
geothermal heat, and biomass. These technologies
offer clean and sustainable alternatives to fossil fuels,
playing a pivotal role in mitigating climate change,
reducing pollution, and ensuring a secure and resilient
energy future.

and technological advancements, leading to
improved efficiency, reduced costs, and new
opportunities across various sectors.

Key Considerations for Education

« Comprehensive Curriculum Development: Offer
a diverse range of courses on various renewable
energy technologies, covering their principles,
applications, advantages, and limitations. Include
topics such as solar photovoltaic (PV) systems, wind
turbines, hydropower, geothermal energy, biomass
energy, and energy storage solutions.

« Grid Integration and System Design: Educate
students on the challenges and opportunities
associated with integrating renewable energy
sources into the existing power grid. Cover topics
such as grid stability, power electronics, energy
management systems, and smart grid technologies.

« Environmental and Economic Impact
Assessment: Teach students how to assess the
environmental and economic impacts of different
renewable energy projects, considering factors such
as land use, biodiversity, carbon emissions, and
cost-benefit analysis.

¢ Hands-On Learning and Project Development:
Provide students with opportunities to design,
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build, and test renewable energy systems through « Policy and Regulatory Frameworks: Educate
laboratory experiments, field trips, and project- students about the policy and requlatory landscape
based learning. This practical experience enhances surrounding renewable energy development and
their understanding of the technologies and their deployment. This includes understanding incentives,
real-world applications. permitting processes, and grid interconnection

requirements.

Key Takeaways

Renewable energy technologies are at the forefront of the global energy transition, offering a sustainable and
promising path towards a cleaner and more resilient energy future. By providing comprehensive education and
training in renewable energy technologies, educational institutions can empower the next generation of energy
leaders to drive innovation, address environmental challenges, and create a more equitable and sustainable
energy system for all.

Provide them with data on
local climate conditions (solar
irradiance, wind speed, etc.)
and energy demand profiles.
Have them research different
renewable energy technologies
and evaluate their suitability
based on this data.

“Students are designing a
hypothetical sustainable
community. How can they
choose the most suitable
renewable energy sources for
their location and needs?”
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6. Energy Storage

The Key to a Flexible and Resilient Energy
System

Practical Guide

Energy storage technologies encompass a variety

of solutions that capture and store energy for later
use. This stored energy can be dispatched to the grid
or used locally when needed, providing flexibility,
reliability, and stability to the energy system. Examples
of energy storage technologies include batteries,

Relevance for the Energy Sector

Balancing Renewable Energy Intermittency:
Renewable energy sources like solar and wind are
inherently variable, generating power only when
the sun shines or the wind blows. Energy storage
systems can store excess energy produced during
periods of high generation and release it during
periods of low generation or high demand, ensuring
a consistent and reliable power supply.

Grid Stability and Reliability: Energy storage
can provide ancillary services to the grid, such as
frequency regulation and voltage support, helping
to maintain grid stability and prevent blackouts.
It can also act as a buffer during peak demand
periods, reducing the need for expensive and
polluting peaker plants.

Energy Arbitrage and Cost Savings: Energy
storage enables energy arbitrage, where energy
is stored when prices are low and sold back to the
grid when prices are high. This can help reduce
energy costs for consumers and businesses.

Electrification and Decarbonisation: Energy
storage is crucial for enabling the electrification
of transportation and other sectors, as well as
facilitating the transition to a low-carbon energy

pumped hydro storage, compressed air energy storage,
and thermal storage.

system. It allows for greater integration of
renewable energy sources and reduces reliance on
fossil fuels.

Resilience and Emergency Preparedness:
Energy storage systems can provide backup power
during grid outages or emergencies, ensuring critical
services and infrastructure remain operational.

Key Considerations for Education

Multidisciplinary Approach: Energy storage is
a complex field that intersects various disciplines,
including electrical engineering, materials

science, chemistry, economics, and environmental
studies. Incorporate energy storage concepts

and technologies into a wide range of energy-
related curricula to provide students with a holistic
understanding.

Theoretical and Practical Learning: Combine
theoretical knowledge with hands-on experience.
Offer courses that cover the fundamentals of
different energy storage technologies, their
applications, and their impact on the energy
system. Provide opportunities for students to work
with energy storage simulations, conduct laboratory
experiments, and participate in real-world projects.



Grid Integration and System Design: Educate
students on the technical and economic aspects
of integrating energy storage into the grid. Cover
topics such as power electronics, control systems,
energy management, and market mechanisms.

Environmental and Social Impacts: Discuss the
environmental and social implications of energy
storage technologies, including their lifecycle

Key Takeaways
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impacts, resource requirements, and potential
community benefits.

Research and Innovation: Encourage students to
engage in research and innovation related to energy
storage. Support student-led projects that explore
new materials, technologies, and applications for
energy storage.

Energy storage is a critical enabler of the clean energy transition, providing flexibility, reliability, and resilience to
the power grid. By incorporating energy storage technologies and their applications into energy-related curricula,
educational institutions can equip students with the knowledge and skills needed to design, implement, and
manage energy storage solutions that will shape the future of the energy sector.

“A class is learning about
the role of energy storage in
balancing the electricity grid.
How do you demonstrate the
benefits of different storage

technologies? ”

Use interactive models or
simulations to show how
batteries, pumped hydro, and
other storage technologies can
store excess energy and release
it when needed, smoothing out
fluctuations from renewable
sources.
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7. Artificial Intelligence (Al)

The Catalyst for Intelligent Energy Systems

Practical Guide

Artificial Intelligence (Al) refers to the development of
computer systems capable of performing tasks that
typically require human intelligence, such as learning,
reasoning, problem-solving, perception, and decision-
making. In the energy sector, Al has the potential to
revolutionise various aspects, from optimising energy
production and distribution to enhancing energy
efficiency and enabling smarter consumer choices.

Relevance for the Energy Sector industrial facilities, and transportation systems.
This can lead to reduced energy consumption, lower

d Il fi int.
. Optimising Energy Production and costs, and a smaller carbon footprint

Distribution: Al can analyse vast amounts of data
from power plants, transmission lines, and smart
meters to predict demand, optimise generation
schedules, and identify potential grid bottlenecks or
failures. This leads to improved efficiency, reduced
costs, and enhanced grid reliability.

« Smart Grids and Renewable Energy
Integration: Al can play a crucial role in managing
the complexities of smart grids and integrating
renewable energy sources. It can optimise energy
flows, balance supply and demand, and enable real-
time decision-making to ensure grid stability and

« Predictive Maintenance and Asset reliability.

Management: Al algorithms can analyse real-
time data from sensors and equipment to predict
potential failures and optimise maintenance
schedules. This proactive approach can prevent
costly downtime, extend asset lifespan, and improve  « Curriculum Integration: Introduce Al concepts

Key Considerations for Education

overall system performance. and techniques into a wide range of energy-related
programs, including electrical engineering, computer
« Demand Forecasting and Load Management: science, data science, energy management, and
Al can analyse historical consumption patterns, environmental studies. This ensures that students
weather data, and other factors to forecast energy gain a solid foundation in Al and its applications in
demand accurately. This enables utilities and grid the energy sector.
operators to plan for adequate supply, implement
demand response programs, and manage peak « Hands-0On Learning and Project Development:
loads effectively. Provide students with opportunities to develop
and apply Al algorithms to solve real-world energy
« Energy Efficiency and Conservation: Al-powered challenges. This can include projects related to
tools can analyse energy usage data to identify energy forecasting, predictive maintenance, energy

opportunities for energy savings in buildings, optimisation, and smart grid management.



Collaboration with Industry and Research:
Foster partnerships with energy companies,
research institutions, and Al technology providers
to offer students internships, mentorship programs,
and access to cutting-edge Al tools and datasets.

Ethical and Social Considerations: Address the
ethical and social implications of Al in the energy

Key Takeaways
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sector, including issues related to data privacy,
algorithmic bias, and the potential impact on jobs
and the workforce.

Continuous Learning and Adaptation: Al is a
rapidly evolving field. Encourage students to stay
abreast of the latest advancements in Al research
and development and adapt their skills and
knowledge accordingly.

Artificial Intelligence has the potential to revolutionise the energy sector, enabling smarter, more efficient,
and sustainable energy systems. By incorporating Al concepts and techniques into energy-related programs
and providing hands-on learning opportunities, educational institutions can equip students with the skills and
knowledge needed to harness the power of Al and drive innovation in the energy industry.

“Students are exploring how Al
can improve energy efficiency
in buildings. How can you guide
them to develop innovative
solutions?”

Challenge them to design
an Al-powered system that
optimises heating, cooling, and
lighting based on occupancy,
weather conditions, and user
preferences.
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8. Internet of Things (loT)

The Network of Connected Devices
Empowering the Energy Sector

Relevance for the Energy Sector

Smart Grids and Energy Management: IoT
devices, such as smart meters, sensors on
transmission lines, and intelligent appliances,
provide real-time data on energy flows, grid
conditions, and consumption patterns. This data
enables utilities and grid operators to monitor and
control the grid more efficiently, balance supply
and demand, and implement demand response
programs.

Renewable Energy Integration: loT sensors and
monitoring systems can track the performance
and output of renewable energy sources like solar
panels and wind turbines. This data helps optimise
their integration into the grid, predict generation
patterns, and ensure grid stability.

Energy Efficiency and Conservation: |oT devices
can monitor energy usage in buildings, industrial
facilities, and transportation systems, identifying
areas of waste and potential for improvement. This
data can inform energy-saving measures, optimise
equipment performance, and reduce carbon
emissions.

Practical Guide

The Internet of Things (loT) refers to a vast network of
interconnected physical devices, vehicles, appliances,
and other objects embedded with sensors, software,
and connectivity, enabling them to collect and
exchange data. In the energy sector, loT devices play

a crucial role in gathering real-time information about
energy generation, distribution, and consumption,
facilitating intelligent decision-making, automation,
and optimisation.

Predictive Maintenance and Asset
Management: |oT sensors can collect data on the
health and performance of energy infrastructure,
enabling predictive maintenance and proactive
asset management. This can prevent equipment
failures, reduce downtime, and extend the lifespan
of critical assets.

Consumer Engagement and Empowerment:
loT-enabled smart home devices and energy
management systems allow consumers to
monitor and control their energy usage in real-
time, promoting energy awareness and enabling
them to make more informed choices about their
consumption.

Key Considerations for Education

Curriculum Integration: Incorporate loT concepts
and technologies into various energy-related
programs, including electrical engineering, computer
science, data science, and energy management.
Cover topics such as sensor networks, data
communication protocols, cloud computing, and
cybersecurity.



Hands-On Learning: Provide students with
opportunities to work with loT devices, sensors, and
development platforms. Encourage them to design
and build 10T applications for energy monitoring,
control, and optimisation.

Collaboration with Industry: Partner with energy
companies, technology providers, and research
institutions to provide students with access to real-
world loT deployments, mentorship opportunities,
and internships in loT-related roles within the
energy sector.

Key Takeaways
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Focus on Data Analytics and Security:
Emphasise the importance of data analytics and
cybersecurity in the context of loT. Teach students
how to collect, process, and analyse loT data
securely and effectively.

Interdisciplinary Approach: Foster collaboration
and knowledge exchange between different
disciplines, such as engineering, computer

science, and data science, to address the complex
challenges and opportunities associated with loT in
the energy sector.

The Internet of Things is a transformative force in the energy sector, enabling real-time data collection, intelligent

decision-making, and automation across the energy value chain. By incorporating loT concepts and technologies
into energy-related curricula and providing hands-on learning opportunities, educational institutions can equip
students with the skills and knowledge needed to leverage the power of loT and drive innovation in the energy
industry.

“A school wants to implement
a smart energy monitoring
system. How can loT
devices be used to collect
data and improve energy
management?”

Have students research different
loT sensors (temperature,
humidity, light, occupancy) and
design a network to monitor
energy use in classrooms and
other areas. Discuss how this

data can be used to identify
inefficiencies and optimise
energy consumption.
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9. Energy Management Systems

9. Energy Management Systems

The Brains Behind Efficient Energy Operations

Relevance for the Energy Sector

« Enhanced Energy Efficiency: EMS enable
real-time monitoring and analysis of energy
consumption patterns, identifying areas of waste
and potential for improvement. This allows for
the implementation of targeted energy-saving
measures, such as adjusting HVAC systems,
optimising lighting schedules, and identifying
inefficient equipment.

« Cost Reduction and Financial Savings: By
optimising energy usage and reducing waste, EMS
can lead to significant cost savings for businesses,
organisations, and communities. They can also
help identify opportunities for demand response
programs and energy arbitrage, further reducing
energy expenses.

« Renewable Energy Integration: EMS facilitate
the seamless integration of renewable energy
sources, such as solar and wind power, into the
energy mix. They can manage the variability of
renewable generation, balance supply and demand,
and optimise the use of energy storage systems.

« Improved Grid Stability and Reliability: By
providing real-time visibility into energy flows

Practical Guide

Energy Management Systems (EMS) are sophisticated
software platforms that empower users to monitor,
control, and optimise energy consumption across
various scales, from individual buildings and industrial
facilities to entire cities and power grids. By collecting
and analysing real-time data from diverse sources,
such as smart meters, sensors, and weather forecasts,
EMS provide actionable insights and enable intelligent
decision-making to improve energy efficiency, reduce
costs, and integrate renewable energy sources
seamlessly.

and grid conditions, EMS enable proactive grid
management and demand response initiatives. This
helps balance the grid, prevent outages, and ensure
a reliable electricity supply.

« Data-Driven Decision Making: EMS generate
valuable data and insights that inform strategic
decision-making in the energy sector. This includes
investment planning, infrastructure development,
and policy formulation.

Key Considerations for Education

¢ Curriculum Integration: Incorporate energy
management system concepts and technologies
into various energy-related programs, including
electrical engineering, computer science, energy
management, and sustainability studies. Cover
topics such as data acquisition and analysis, energy
modeling, optimisation algorithms, and control
systems.

« Hands-On Experience with EMS Software:
Provide students with access to industry-standard
energy management software and tools. Allow
them to work with real-world or simulated data,
analyse energy consumption patterns, and develop



strategies for optimising energy use in different
scenarios.

Project-Based Learning: Encourage students

to participate in projects that involve designing,
implementing, and evaluating energy management
solutions for buildings, campuses, or communities.
This practical experience enhances their
understanding of EMS applications and their impact
on energy efficiency and sustainability.
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Collaboration with Industry: Foster partnerships
with energy management companies, utilities, and
technology providers to offer students internships,
mentorship programs, and exposure to real-world
EMS deployments. This provides valuable insights
into industry practices and career opportunities.

Focus on Data Analytics and

Visualisation: Emphasise the importance of

data analytics and visualisation skills in energy
management. Teach students how to collect,
process, analyse, and visualise energy data to
extract meaningful insights and communicate them
effectively.

Key Takeaways

Energy Management Systems are indispensable tools for achieving energy efficiency, cost savings, and
sustainability in the digital age. By incorporating EMS concepts and technologies into their curricula and providing
hands-on learning opportunities, educational institutions can equip students with the skills and knowledge needed
to design, implement, and manage intelligent energy systems that will shape the future of the energy sector.

“Students are tasked with
developing an energy
management plan for a local
business. How can they use
an EMS to track progress and
achieve their goals?”

Introduce them to energy
management software and
tools. Have them simulate
different energy-saving
scenarios and analyse the
results to optimise energy
consumption and reduce
costs.
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10. Energy Policy and Regulation

Navigating the Legal and Policy Landscape of

the Energy Sector

35 4

Relevance for the Energy Sector

« Market Structure and Competition: Energy
policies and regulations define the rules of the
game in the energy market, influencing competition,
investment, and innovation. They can promote
market liberalisation, encourage renewable energy
development, or support specific technologies or
business models.

« Environmental Protection and Sustainability:
Regulations play a crucial role in addressing
environmental concerns associated with energy
production and consumption. They can set emission
standards, promote renewable energy adoption, and
incentivise energy efficiency measures.

« Energy Security and Access: Policies and
regulations can ensure a secure and reliable energy
supply, promote energy access for all, and address
energy poverty issues.

« Consumer Protection: Regulations can safeguard
consumer rights, ensure fair pricing and billing
practices, and promote transparency in the energy
market.

Practical Guide

Energy policy and regulation encompass the framework
of laws, regulations, incentives, and policies that
govern the energy sector. They shape the development,
deployment, and operation of energy technologies,
influence market dynamics, and address environmental
and social concerns related to energy production and
consumption. Understanding this framework is crucial
for navigating the complexities of the digital energy
transition and ensuring compliance with evolving
standards.

« Technological Innovation and Adoption: Policies
and regulations can incentivise the development
and deployment of new energy technologies, such
as smart grids, energy storage, and renewable
energy solutions.

Key Considerations for Education

o Curriculum Integration: Incorporate energy
policy and regulation into various energy-related
programs, including law, economics, political
science, engineering, and environmental studies.
This provides students with a comprehensive
understanding of the policy landscape and its
impact on the energy sector.

« Policy Analysis and Critical Thinking: Teach
students how to analyse and evaluate energy
policies and regulations, considering their economic,
environmental, and social implications. Encourage
critical thinking and debate on different policy
approaches and their potential outcomes.

« Stakeholder Engagement and Advocacy:
Provide opportunities for students to engage with
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policymakers, regulators, industry representatives, « International Perspectives: Explore energy
and community groups to understand different policies and regulations in different countries and
perspectives and participate in policy discussions. regions to understand global trends and best
practices. This broadens students’ perspectives and
« Case Studies and Real-World Examples: Use prepares them for the global nature of the energy
case studies and real-world examples to illustrate industry.

the impact of energy policies and regulations on
the energy sector and society. This helps students
connect theoretical knowledge with practical
applications.

Key Takeaways

Energy policy and regulation play a crucial role in shaping the energy landscape and driving the transition to a
more sustainable and equitable energy future. By incorporating energy policy and regulation into their curricula
and providing opportunities for students to engage in policy analysis and advocacy, educational institutions can
equip the next generation of energy leaders with the knowledge and skills needed to navigate the complex policy
landscape and contribute to informed decision-making in the energy sector.

Explain the role of EU directives
in promoting renewable energy
sources and community energy
projects. Discuss key regulations
related to grid connection,
permitting, and electricity market
participation. Highlight the
importance of understanding the
legal framework and incentives
for community energy projects.

“A group of students is
interested in starting a
community solar energy
project. They want to know how
EU energy policies support such
initiatives and what requlations
they need to consider.”
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Final Remarks

The digital transformation of the energy sector presents a unique opportunity for educational institutions to shape
the future of the industry. By embracing the concepts and technologies outlined in this package, educational
institutions can empower the next generation of energy leaders to drive innovation, address environmental
challenges, and create a more sustainable, resilient, and equitable energy system for all. The knowledge and skills
gained through comprehensive curricula, hands-on experiences, and industry collaborations will enable students to
navigate the complexities of the digital energy landscape and contribute to a brighter energy future.
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European Green Deal

This overarching policy framework aims to make Europe climate-neutral by 2050, driving innovation and
investment in sustainable energy solutions. This initiative underscores the EU’s commitment to a sustainable
future and provides a supportive policy environment for community energy projects. It provides a compelling
context for the importance of the digital energy transition
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal en

License: Creative Commons License (CC BY 4.0)

SET Plan (Strategic Energy Technology Plan)

This plan guides EU research and innovation efforts in energy, focusing on key action areas like renewable energy,
energy efficiency, and smart grids. The SET Plan fosters collaboration and knowledge sharing to accelerate the
development and deployment of clean energy technologies. It highlights the integrated nature of the digital
energy transition

https://energy.ec.europa.eu/topics/research-and-technology/strategic-energy-technology-plan en

License: Creative Commons License (CC BY 4.0)

Directive (EU) 2019/944 of the European Parliament and of the Council of 5 June 2019 on
common rules for the internal market for electricity

This directive supports the integration of renewable energy sources and distributed energy resources into the
electricity grid and establishes rules for the internal electricity market in the EU, promoting fair competition,
consumer protection, and the development of smart grids
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019L0944

License: Creative Commons License (CC BY 4.0)

Open Data Directive (Directive (EU) 2019/1024)

This directive promotes the availability and re-use of public sector data, including energy data, for research,
innovation, and public benefit while giving access to open energy data empowers communities to make informed
decisions and participate in the energy transition

https://eur-lex.europa.eu/eli/dir/2019/1024/oj

License: Creative Commons License (CC BY 4.0)
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Smart contracts and the digital single market through the lens of a law plus technology
approach

Smart contracts can facilitate secure and efficient energy transactions within energy communities
https://digital-strategy.ec.europa.eu/en/library/smart-contracts-and-digital-single-market-through-lens-law-plus-
technology-approach

License: Creative Commons License (CC BY 4.0)

The NIS2 Directive (EU) 2022/2555)

This directive strengthens cybersecurity risk management obligations for entities operating in critical sectors,
including energy. It emphasises the importance of cybersecurity training and awareness for personnel and helps
ensure the security and resilience of energy infrastructure in the face of cyber threats
https://eur-lex.europa.eu/eli/dir/2022/2555/0j

License: Creative Commons License (CC BY 4.0)

Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December
2018 on the promotion of the use of energy from renewable sources (RED II)

This directive sets a framework for the promotion of renewable energy sources in the EU, including targets for
their increased use. RED Il encourages the development of renewable energy communities and promotes citizen
participation in the energy transition
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018L2001

License: Creative Commons License (CC BY 4.0)

Local energy communities - European Commission

Local energy communities empower citizens to actively participate in the energy transition and contribute to a
more decentralised and sustainable energy system
https://op.europa.eu/en/publication-detail/-/publication/eOb9b3d4-90ed-11ef-al30-01aa75ed71al/
language-en?WT.mc _id=Searchresult&WT.ria c=37085&WT.ria f=3608&WT.ria_ev=search&WT.
URL=https%3A%2F%2Fenergy.ec.europa.eu%2F

License: Creative Commons License (CC BY 4.0)

European Battery Alliance

This initiative supports the development of a competitive and sustainable battery industry in Europe, recognising
the crucial role of batteries in the energy transition. The European Battery Alliance fosters innovation and
investment in battery technologies, crucial for energy storage and electric vehicles
https://ec.europa.eu/growth/industry/policy/european-battery-alliance en

License: Creative Commons License (CC BY 4.0)
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Al Act

The Al Act is the first-ever legal framework on Al, which addresses the risks of Al and positions Europe to play a
leading role globally while promoting responsible Al development and deployment, ensuring ethical considerations
and societal benefits

https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai

License: Creative Commons License (CC BY 4.0)

Europe’s Internet of Things Policy

The EU actively cooperates with industry, organisations and academia to unleash the potential of the Internet of
Things across Europe and beyond. It also plays a key role in connecting devices and enabling data-driven insights
in the energy sector

https://digital-strategy.ec.europa.eu/en/policies/internet-things-polic

License: Creative Commons License (CC BY 4.0)

Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on
energy efficiency (EED)

This directive promotes energy efficiency measures in various sectors, including buildings and industry, and
encourages the use of energy management systems, it also helps create a regulatory framework that incentivises
energy efficiency improvements and supports sustainable energy practices
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A320121L 0027

License: Creative Commons License (CC BY 4.0)

Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December
2018 on the promotion of the use of energy from renewable sources (RED II)

This directive sets a framework for promoting renewable energy sources in the EU, including provisions for
renewable energy communities and self-consumption. It encourages citizen participation in the energy transition
and facilitates the development of community energy projects
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018L2001

License: Creative Commons License (CC BY 4.0)


https://digital-strategy.ec.europa.eu/en/policies/regulatory-framework-ai
https://creativecommons.org/licenses/by/4.0/
https://digital-strategy.ec.europa.eu/en/policies/internet-things-policy
https://creativecommons.org/licenses/by/4.0/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32012L0027
https://creativecommons.org/licenses/by/4.0/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32018L2001
https://creativecommons.org/licenses/by/4.0/

10. Energy Policy and Regulation i Everyl 31

Information & Engagement Package

This information is part of a comprehensive Information & Engagement Package designed to empower everyone
in the digital energy transition. It provides practical guidance and resources to help understand key concepts, make
informed decisions, and actively participate in shaping a more sustainable energy future.

FAQ

@ evern

Empowering the Education Sector

Frequently Asked Questions

Information & Engagement Package - EN

@ evern

Empowering the
Education Sector

Energise Education!

Embrace the power of knowledge and shape the future of energy!
Empower students. Energise education. Build a sustainable tomorrow.

Prepare students to lead the digital energy transition and build a sustainable energy future.

Digital Energy Transition | Smart Grids | Data Analytics | Cybersecurity
Renewable Energy Sources | Energy Storage | Artificial Intelligence (Al)
Internet of Things (IoT) | Energy Management Systems | Energy Policy & Regulation




@ EVERY]

Empowering the Education Sector

A Practical Guide for Energy Community Members
Information & Engagement Package - EN

This material was administered for review between January and February 2025.

We would appreciate your feedback here.
Your insights and recommendations are valuable to
us for this learning material.
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