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Energy and utilities sector

Arfificial intelligence and machine learning Operations research
Pattern recognition, prediction, Multi-criteria decision aid, multiobjective
classification, segmentation, clustering.... optimization, negotiation protocols ...

< Big data

Distributed systems Statistics techniques

Visualization, regression, approximation,
topological data analysis, principal
components analysis ...

Internet of Things, blockchain, digital twins,
cloud based architectures ...
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Energy trading, billing and supply

Management and optimization of energy demand (alignment of production and
supply with real-time demand)

Management and optimization of smart grids on the basis of demand and supply
Internal energy trading within a closed energy ecosystem

External energy trading among suppliers (reduced influence of high energy demand
or energy peaks on price formation)

Dynamic formation of optimal energy prices according to demand and supply
Optimization of energy supply and pricing on the basis of clients’ requirements and
environmental influences

Optimization of financial flows

Exchange of data among energy stakeholders on the operating energy market
Smart management of certifications and guarantees for renewable energy resources
and emissions

Smart contracting for distributed energy producers and consumers

Billing for e-mobility

Services for energy consumers

Management of smart metering devices and sensors that are installed at clients’
physical locations

Management and measurement of energy consumption by using smart metering
devices and sensors (price optimization, reallocation of consumption to different
consumers and time frames, reduction of energy peaks)

Prediction and recognition of requirements, needs and habits of energy consumers,
adjustment to identified consumers’ characteristics in real-time

Formation and optimization of green energy models and mobility energy models
Formation, automation and optimization of business models for sustainability and
self-sufficiency of (smart) energy communities
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Knowledge and intelligence module
Intelligent techniques
Machine learning
Statistical analysis
Topological data analysis

Data module
Energy consumption and production data
Data on energy supply models
Data on contracts and responsibilities

Blockchain component

Decision-making and
negotiation module

Communication infrastructure
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Consumer
Energy metering,
loT sensors

Consumption data

Multilateral integrative/distributive negotiation

Monotonic concession protocol

max uj((S'j)

A Supply models

Optimization of cost
and consumption
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Decentralized data storage
Blockchain, databases, web

Supplier

Supply models
<€ Optimization of

supply models
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Classification/segmentation
of consumers
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