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Great expectations on Al for the electricity sector -
applications are emerging, but missing systematic overview

Scientific fields for Al-related scientific documents as a
percentage of all Al-related documents, 1996-2016
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“Al has the potential to catalyse remarkable
progress in our education, health, transport, social 15
protection, communication and energy systems.
It can also help us meet our global ambitions, (0
including the Sustainable Development Goals
and the Paris Agreement” 05
Qeynote by Angel Gurria (OECD Secretary-GeneraI)/
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Source: Graph by OECD (2019), Measuring the Digital Transformation: A Roadmap for the Future, OECD Publishing, Paris, —
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Two research packages to pinpoint the main applications and
their conditions to evolve

RQ1: What are the main application fields for Al RQ2: How can the
in the electricity sector? applications evolve
their potential?

Status quo & key
drivers/barriers

Literature analysis Semi-structured
(peer-reviewed & grey) interview

\

© Fraunhofer % FraunhOfer

Page 3 ISI



Two research packages to pinpoint the main applications and
their conditions to evolve

RQ1: What are the main application fields for Al
in the electricity sector?

Literature analysis
(peer-reviewed & grey)

RQ2: How can the
applications evolve
their potential?

Status quo & key
drivers/barriers

Semi-structured
interview
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The identification of complex connections & automation based
on/given as audible, visual, physical or sole information

Motivation for using Al
B Identifying complex connections without the bias of the editor (data based evaluation)
B Enabling a high level of automation and the consideration of various parameters

Speech recognition B Translation

Audio & Speech

Information extraction

. m e - .
Image, Video & Image recognition Security measures
Face B Autonomous driving
N

_ Autonomous driving
Robotics &

Assistance Systems

B Forming data groups B Predicting values
General Data ® Object classification
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How to cluster individual Al applications into
application fields?

Al application group

General
data

Audio &
Speech

Image &
Face

Robotic &
Assistance
systems

Energy dimension

General
Data

q e
Speech

‘Add Al

applications
in the

Image &
Face

framework

Robotics &
Assistance

Systems

Maintenance &
Security

P

General Foundations
for Decision-Making

® @

Distribution &

Consumer Services

0,0

7

General Foundations for
Decision-Making

) Prediction

0 Operation optimisation

@ Optimised use of assets

@ Increasing network capacity utilisation
@ Risk management

@ Monitoring market power

o Inventory optimisation and
other strategic business
decisions

@ Power plant investment
@ Networkinvestment

@ Investmentin decentralised
generators/stores and new consumers

Maintenance & Security

© predictive maintenance

@ Drones for predictive maintenance

@ Repair work using augmented reality

e, repair and di tling
@ Nuclear decommissioning using robots

) Security measures

@ Cyber defence

& Fraud detection

@ Checking balancing groups

Distribution & Consumer Services

Making it easier for active consumers to participate
Energy management

Automated smart charging

Virtual power plant aggregation

Smart home with virtual assistant

) Customisation of products and
marketing measures

@ customer clustering

@ Personalised advertising

© Process ion for
bills and general distribution

@ Document sorting and automatic responses
@ Hotline androids
@ self-service



Application Field 1: General Foundations for

Decision-Making

Al application examples of this cluster are distributed
throughout the entire energy value-creation network

and use Al methods primarily for general data analysis.

Prediction

e.g. renewable generation, utilization of the grid,

demand by new consumers
Operation optimisation

e.g. dispatch optimisation of decentral generation,

higher utilization of the grid

Inventory optimisation and other strategic

business decisions

e.g. investment and decommission of grid and

generation

Source: Graph by https://www.energy-reporters.com/opinion/can-artificial-intelligence-help-renewables-surge-on-the-demand-side/ (9.12.2019)

General Foundations for
Decision-Making

{3 Prediction

0 Operation optimisation

& Optimised use of assets

@ Increasing network capacity utilisation
® Risk management

@ Monitoring market power

o Inventory optimisation and
other strategic business
decisions

@ Power plant investment
@ Network investment

& Investment in decentralised
generators/stores and new consumers
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Narrow Al already in commercial use in all energy areas -

broader Al applications are upcoming

General
Data

Audio &
Speech

Image &
Face

Robotics &
Assistance
Systems

Maintenance & General Foundations Distribution &
Security for Decision-Making Consumer Services
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Contribution of Al to integrated energy transition
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State of development of Al in energy industry

research

essssssnEEE  commercial use

General Foundations for
Decision-Making

o Predictions

o Operation optimisation

o Inventory optimisation and
other strategic business decisions

Maintenance & Security

o Predictive maintenance
° Maintenance, repair and dismantling
@ Security measures

Distribution & Consumer Services

(“;) Making it easier for active
consumers to participate

o Customisation of products
and marketing measures

o Process automation for

measurements, bills and general
distribution
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Two research packages to pinpoint the main applications and
their conditions to evolve

RQ1: What are the main application fields for Al RQ2: How can the
in the energy sector? applications evolve
their potential?

Status quo & key
drivers/barriers

Literature analysis Semi-structured
(peer-reviewed & grey) interview
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Traceable, energy efficient Al approaches and the awareness
of inherent chances are key drivers

Work force

Challenges Regulatory
& solution framework
approaches

Technology

Challenges

Lack of IT specialists

Missing understanding of the
chances of Al and prejudice

Non-transparent usage of data and
limited financial benefits for data
owners

High energy consumption & limited
traceability of ANN

Heterogeneous formats of data/
platforms & limited measuring
equipment

For narrow Al sufficient computational m

power, but not broad Al

Solution Approach

B Educate and attract IT specialists

B Create broad understanding for the chances
of Al

Data economic approaches for the
empowerment of data owners and
enhancing access

Create approaches for higher traceability of
ANN, energy efficiency Al

Create standardized data formats and
platforms and quip the assets (esp. grid) with
sensors

Research on higher computational power
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Summary: Al enables a more efficient utilisation of energy assets given
a solid knowledge base, data access & traceable, efficient approaches

Chances of Al

B |dentifying complex \
connection without the bias
of the editor (data based
evaluation)

B Enabling a high level of
automatisation and the
consideration of various
parameters

Status quo of Al

B Use of narrow Al for all

areas, especially optimisation
for an efficient utilisation of
the grid, generators or self-
consumption

Upcoming: Broad Al with
wider use of information
sources than sole data

N

Key drivers of Al

Work force: Creation of
broader and deeper
knowledge base

Regulatory framework: Data
economic approaches for
enhancing data access &
financial benefits for data
owner

Technology: Traceable,
energy efficient, high
performing approaches

/
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