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DISCLAIMERS AND RIGHTS

− NOTHING IN THIS REPORT IS OR SHALL BE RELIED UPON AS A PROMISE OR REPRESENTATION OF FUTURE EVENTS OR 
RESULTS. AFRY HAS PREPARED THIS REPORT BASED ON INFORMATION AVAILABLE TO IT AT THE TIME OF ITS PREPARATION 
AND HAS NO DUTY TO UPDATE THIS REPORT.

− AFRY makes no representation or warranty, expressed or implied, as to the accuracy or completeness of the information 
provided in this report or any other representation or warranty whatsoever concerning this report. This report is partly based 
on information that is not within AFRY’s control. Statements in this report involving estimates are subject to change and actual
amounts may differ materially from those described in this report depending on a variety of factors. AFRY hereby expressly 
disclaims any and all liability based, in whole or in part, on any inaccurate or incomplete information given to AFRY or arising
out of the negligence, errors or omissions of AFRY or any of its officers, directors, employees or agents. Recipients' use of this 
report and any of the estimates contained herein shall be at Recipients' sole risk. 

− AFRY expressly disclaims any and all liability arising out of or relating to the use of this report except to the extent that a court 
of competent jurisdiction shall have determined by final judgment (not subject to further appeal) that any such liability is the
result of the wilful misconduct or gross negligence of AFRY. AFRY also hereby disclaims any and all liability for special, 
economic, incidental, punitive, indirect, or consequential damages. Under no circumstances shall AFRY have any liability 
relating to the use of this report.

− All information contained in this report is confidential and intended for the exclusive use of the Recipient. The Recipient may 
transmit the information contained in this report to its directors, officers, employees or professional advisors provided that 
such individuals are informed by the Recipient of the confidential nature of this report. All other use is strictly prohibited.

− All rights (including copyrights) are reserved to AFRY. No part of this report may be reproduced in any form or by any means 
without prior permission in writing from AFRY. Any such permitted use or reproduction is expressly conditioned on the 
continued applicability of each of the terms and limitations contained in this disclaimer.
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GRID DIGITALISATION– TRENDS & DRIVERS

Electricity system operators are facing several challenges – Grid 
digitalisation is a key enabler

COPYRIGHT AFRY MANAGEMENT CONSULTING | GRID DIGITALISATION4

Approx. 30% of low 
voltage lines older 
than 40 years 1)

>€100 bn investments in 
digital modernisation of grid, 
substation automation and 
monitoring until 2030 1)

Total EU electricity 
demand will rise by 
+1.8% per year by 
2030 1)

510 GW new RES 
capacity will be 
connected to European 
electricity grids by 2030 1)

23/09/2021 |

Increase of energy storage 
capacity to be integrated in 
the grid in Europe by 
>800% until 2030 4)

Development of area-wide 
communication 
infrastructure as essential 
requirement for smart grid 2)

1) Eurelectric: Connecting the dots (2021); 2) AFRY analysis; 3) Eurelectric: Distribution Grids in Europe (2020); 4) statista: Forecasted energy storage capacity in Europe from 
2020 to 2040

€41 bn are needed to achieve 
a smart meter 
penetration rate of 
92% by 2030 3)

Key investment drivers in DSO grids (by share of total CAPEX) 1)
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OBJECTIVES OF GRID DIGITALISATION

The objective of grid digitalisation is to create substantial savings, increased 
quality, as well as accelerating the green transformation of energy systems
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BENEFITS OF GRID DIGITALISATION 

Better Quality

− Shorter and fewer outages
− Lower SAIDI
− Increased safety

Electrification 
and RES 

integration

− Efficient use of existing 
capacity 

− Integration of local 
flexibility and DSM

Lower costs

− Avoided investments
− Reduced costs for planned 

and unplanned 
maintenance

− Reduced costs for system 
operation

… … …



Digital solutions are being implemented across voltage levels as well as 
across all key assets of the electricity grid

WHAT IS GRID DIGITALISATION?
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Definition of medium voltage level can vary between countries

Grid Levels Assets Key Technologies
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AI & machine 
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…
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KEY SUCCESS FACTORS IN GRID DIGITALISATION

Deployment of grid digitalisation should consider evaluation, customisation 
and assessment of a range of options from several perspectives
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Evaluate 
solutions from a 
wider 
organisational 
perspective

Customise 
solutions to 
specific 
challenges (Not 
“one size fits all”)

Assess the 
integration of 
the solution in 
existing systems 
and processes

Evaluate
1.

Customise

2.

Assess
3.

Digital Use 
Cases

Sensor Market 
Study

Extreme 
weather 

modelling

Smart 
secondary sub-

stations

System 
integration & 
operational 

model

Case examples

Technology 
Scoping

1 2

3 4

5 6

Success 
Factors



Grid digitalisation initiatives can run through several phases that require a 
combination of engineering, digital and operational expertise

STRUCTURED APPROACH TO GRID DIGITALISATION
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Roadmap
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TransformationValue 
PropositionUse Cases

Scope Initiation Analysis Design Implementation

Project & Change Management

Engineering

Digital

Operational Company profile and 
strategy

Technology Scoping

Modelling & Cost 
Benefit Analysis

Organisational Design

System Design

Resource Planning

Tool / system 
selection

… ………



The technology scoping revealed what manufacturers are able to provide 
overhead line sensor use cases envisioned by the network operator

CASE EXAMPLE: TECHNOLOGY SCOPING FOR OVERHEAD LINE SENSORS

23/09/2021 | COPYRIGHT AFRY MANAGEMENT CONSULTING | GRID DIGITALISATION9

CASE 1: TECHNOLOGY SCOPING

Initiation Analysis Design Implementation

Real Time Line 
Rating

Dynamic Forecast

Ice Detection

Fault Detection

Condition
Assessment

Noise Detection

8

6

7

3

6

2

# Manufacturers able to provide this use casePotential Use Case

− Joint definition of 
envisioned use 
cases for line 
sensors with a 
wide range of 
functions within 
the network 
company

− Identification of 6 
potential use 
cases

1

− Assessment 
of the 
capabilities 
of the 
different 
technology 
vendors for 
Overhead 
line sensors

− Identification 
of 9 separate 
vendors

2



CASE EXAMPLE: EUROPEAN OVERHEAD LINE SENSOR MARKET STUDY

A European Case Study for overhead line sensors helped to shed light on use 
cases and their utilisation across different network operators
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*Compared to static line rating 
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− Reduce failure identification in remote grid sections
− Could affect over 10% of overhead lines

− Reduce shutdown times and physical conductor analysis
− Could affect up to 50% of overhead lines in grids of 

advanced age structure

− Increase the capacity of existing lines up to 25%*
− TSOs utilise DLR on up to 50% of their overhead lines
− DSOs start using DLR on high voltage lines (5-15%)

CASE 2: SENSOR MARKET STUDY 

Initiation Analysis Design Implementation

Dynamic Line 
Rating

Ice Detection

Fault Detection

Condition
Assessment

− Identify ice build up before it becomes critical
− In some regions useful in 5-15% of the grid

If at all the overlap of use 
cases is only relevant in a 
small section of the grid



Critical areas are determined combining data about grid location, 
components, weather and forestry in a simulation model 

CASE EXAMPLE: EXTREME WEATHER MODELLING

THE MODELLING PROCESS INVOLVED DIFFERENT DATA TYPES

− Grid location & physical components (GIS extraction, 
vector data coordination)
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THE RESULTING SIMULATION IDENTIFIES CRITICAL AREAS

Weather
data

Grid 
data

Forestry
data

Other relevant 
data like different 
type of forestry

Weather data 
including snow, 
temperature and 
wind

CASE 3: EXTREME WEATHER MODELLING

Initiation Analysis Design Implementation



− Assessment of pre-conditions 
and characteristics of the grid

− Clustering of secondary 
substations to reasonable sub-
groups (e.g. based on grid 
topology)

Identification of grid 
characteristics

Illustration of cluster assessment

Prioritisation (Rating from 1 to 10)

Criteria No. of 
substations 
in cluster

Historical 
fault rate 
in cluster

Importance 
of clients in 

cluster

Topography –
complexity 

of fault mgmt

CASE EXAMPLE: SECONDARY SUBSTATION

Characterisation of the grid and Cost-Benefit Analysis of smart secondary 
substation functionalities as base for design of configurations
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CASE 4: SMART SECONDARY SUBSTATION

− Design of smart secondary 
station configurations 
considering monitoring and 
control 

− Decision rules for deployment 
within the grid based on energy 
economic value

Design of smart secondary 
station configurations

Five-level system approach 

Initiation Analysis Design Implementation

− Monetisation of direct energy 
economic value and 
quantification of costs

− Qualitative assessment of 
indirect benefits as enabler of 
energy transition

Cost-Benefit Analysis

Monitoring Control

Fault 
indicator

MV 
measure-

ments

LV 
measure-

ments

Switchgear 
control

Economical
Benefit 1 x x
Benefit 2 x

Environ-
mental Benefit … x x
Security 
of supply Benefit … x

Safety Benefit … x
Social 
impact Benefit n x x

Illustration of benefit assessment matrix



CASE EXAMPLE: SYSTEM INTEGRATION & OPERATIONAL MODEL

During implementation phase system integration requirements are 
considered to determine the new operating model

SYSTEM INTEGRATION

OPERATIONAL MODEL

− Integration of the solution in existing 
systems 

− Anticipation of future changes to 
ensure interoperability of 
technologies

− Development of target roles model 
for installation, operation and 
maintenance of technical solution

− Prioritisation and structuring of 
rollout

− Support in implementing new 
ways of working and change 
management
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Initiation Analysis Design Implementation

CASE 5: SYSTEM INTEGRATION & OPERATIONAL MODEL

Hybrid 
approach

Cloud 
service

On 
premise

vs.

Cyber Security Schemes 

AFRY methodology: The target operating model canvas



CASE EXAMPLE: DIGITAL USE CASES

Big challenge is not only to involve, but also to create visibility of digital 
initiatives across the different functions of grid operators
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AFRY’s Digital Use Case Online Tool

Initiation Analysis Design Implementation

CASE 6: DIGITAL USE CASES

Grid Planning Construction and Project 
Management Asset MaintenanceNetwork Control & 

Operations
Customer Regulation & 

Management

Grid Digitalisation Initiatives

Support

Communicate



WRAP UP

Grid digitalisation benefits from coordination within the organisation as well 
as collaborations with other system operators
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Evaluate 
solutions from a 
wider 
organisational 
perspective

Customise 
solutions to 
specific 
challenges (Not 
“one size fits all”)

Assess the 
integration of 
the solution in 
existing systems 
and processes

Evaluate
1.

Customise

2.

Assess
3.

Grid 3

… collaborating with other system operators

Initiation Analysis Design Implementation

Grid 1

Grid 2
Initiation Analysis Design Implementation

Initiation Analysis Design Implementation

… coordinating use cases within the organisation

Use Cases

System
Operations

Asset
Management

Market 
Facilitation

…

…

…

&

Realising full energy economic value and increasing 
efficiency of grid digitalisation by…. 

Success 
Factors



Contact us
CONCLUDING REMARKS

− Reach out to us for more information:

− kjetil.ingeberg@afry.com

− marcus.getta@afry.com

− thomas.koller@afry.com

− anne.grevener@afry.com

− More webinars will follow with relevant topics, and any 
update on the evolving situation.

Hydrogen: unlocking the potential for Sweden’s 
power, mobility and industry
Thursday 30 September
14:00 BST / 15:00 CEST
Sign up: https://tinyurl.com/AFRYwebinarhydrogen

Building biodiversity into business strategy
Thursday 7 October
14:00 BST / 15:00 CEST
Sign up: https://tinyurl.com/AFRYBiodiversity
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