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Economies all over the world are
pushing to deploy greater renewable
energy and electric vehicle charging
- infrastructure. This requires signifi-

cant investment in the electrical grid

ik - infrastructure, which is expected to ex-

pand the market for grid digitalization.
However, there are bottlenecks which
stakeholders must remove before
digitalization becomes widespread,
including cyber security, workforce
training, and costs. Currently, the dig-
italization of electricity is taking place
largely at high voltages but is expect-

age level in the future.
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TECHNOLOGY

According to forecasts by Power Technology Research (PTR Inc.),
global renewable capacity is projected to increase by 60% for the
five-year period 2018-2022 relative to 2023-2027

1. Introduction

Economies across the globe, specifically
advanced economies such as the US and
EU member states, are rapidly deploying
renewable generation and electric vehi-
cles in order to combat climate change.
The Paris Agreement played a significant
role in this regard. It is a legally binding
international treaty on climate change
that aims to curtail an increase in the
global average temperature below 2 de-
grees Celsius relative to pre-industrial
levels. The “stretch goal” is an increase of
only 1.5 degrees Celsius [1]. Signatory
countries have set ambitious targets in
line with international commitments on
climate change.

As countries push toward these targets,
the demand for renewable energy gen-
eration and electric vehicles has grown
over the years. In turn, this necessitates
consideration of their impact on the
power grid and how to manage it. Dig-
italization of the electricity grid has
emerged as a solution which enables
widespread integration of renewable
generation and electric vehicle charging
infrastructure in an eflicient and reliable
manner.

2. Developments in the
market supportive of grid
digitalization

Economies are pushing to decarbonize
the power and transportation sectors in a
bid to achieve net carbon neutrality over
time. This is expected to drive significant
growth in renewable generation capacity.
Inturn, moreelectricvehicleswillincrease
the demand for charging infrastructure.
The surge in deployment of re-
newable generation capacity and
EV charging infrastructure is expected to
spur digitalization.

2.1 Decarbonization

According to forecasts by Power Tech-
nology Research (PTR Inc.), global
renewable capacity is projected to in-
crease by 60% for the five-year period
2018-2022 relative to 2023-2027. In
comparison, the global electric vehicle
market is expected to grow with a Com-
pound Annual Growth Rate (CAGR) of
20% from 2022 to 2030.

Notably, a global renewable generation
capacity of approximately 1300GW was
installed between 2018 and 2022. 1t is
expected that 2000GW of renewable
generation capacity will be installed
globally between 2023 and 2027. As to
utility-scale solar capacity, 390GW of
generation capacity was installed be-
tween 2018 and 2022. In the future,
710GW of generation capacity will be
installed from 2023 to 2027, according to
PTR Inc.. On the other hand, additional
wind power capacity between 2018 and
2022 accounted for 405GW. This in-
cludes onshore wind capacity of 355GW
and offshore, 50GW. Going forward,
PTR Inc. forecasts wind power capaci-
ty additions of 610GW from 2023 un-
til 2027. This includes onshore wind of
490GW and offshore, 120GW.

Key economies across the globe have set
ambitious targets for the deployment of
renewable energy generation and EV
chargers, including Germany, the UK,
France, Italy, Spain, the Netherlands,
Saudi Arabia, the United States, Canada,
Australia, India, and China. Germany
targets 80% of electricity generation from
renewable energy sources by 2030, fol-
lowed later by the goal of 100%. Germany
also strives to install 1 million charging
stations by 2030.

The UK aims to generate 100% of elec-
tricity from renewable energy sources by

The United States plans to generate 80% of
electricity from renewable energy sources
by 2030, followed by 100% by 2035
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2036 and install 300,000 chargers by 2035.
France targets electricity generation from
renewable energy sources at over 40% by
2030. France also aims to install 7 mil-
lion EV chargers by 2030. Italy plans to
increase the share of renewables to over
30% and install 30,000 EV chargers by
2030.

Moreover, Spain has an ambitious target
of renewable energy generation to over
70% by 2030, followed by 100% genera-
tion from renewable energy sources by
2050. To cater to EVs in the Spanish mar-
ket, it has set a target of 3 million char-
gers by 2030. The Netherlands plans to
increase the share of renewable energy to
over 70% by 2030, followed by 100% by
2050. To assist widespread deployment
of EVs in the Netherlands, they plan to
install 88,000 EV chargers by 2030.

The United States plans to generate 80%
of electricity from renewable energy
sources by 2030, followed by 100% by
2035. In order to pave the way for the
widespread deployment of electric vehi-
cles, the US aims to install 60,000 chargers
by 2050 and 500,000 by 2030. Canada is
pushingtoincrease the share of renewable
energy sources to 90% by 2030. It also tar-
gets to install 5000 EV chargers by 2029.
Australia is moving to increase the share
of generation from renewables from
27% to 82% by 2060. They target to in-
stall 90,000 EV chargers by 2030. India is
planning to install 500GW of renewable
generation capacity by 2030, including
280GW of solar and 140GW of wind
power.

Saudi Arabia aims to generate 50% of
its electricity from renewable energy
sources by 2030. China targets wind and
solar capacity of 1200GW by 2030. State
Grid targets to install 18,000 public char-
gers by 2025.

2.2 Grid modernization

Utilities across the globe are making
significant investments in grid modern-
ization with a focus on digitalization. A
Distribution System Operator (DSO)
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Utilities across the
globe are making sig-
nificant investments
in grid modernization
with a focus on digita-
lization

in the UK, UK power Networks plans
to invest USD 5.7 billion between 2023
and 2028. This includes USD 161 mil-
lion allocated to the development and
deployment of digital solutions [2]. A
DSO in Spain, Endesa, plans to invest
USD 13 billion from 2021 to 2030 on
network digitalization and moderniza-
tion, aiming to reduce network losses
by 3% [3]. An electricity and gas DSO
in Belgium, ORES is spending USD 810
million from 2021 to 2023 with a focus
on energy flow measurement upgrades,
remote electricity network reconfigura-
tion, and fibre optics for telecommuni-
cations reinforcement [4]. HydroOne
plans to spend USD 3.9 billion on grid
modernization and digitalization in
Canada [5]. Italian DSO ACEA plans to
invest USD 1.275 billion from 2022 to
2024 in smart meters, new control cen-
tres, and digitalization through IoT and
remote control [6]. At the same time,
HEP - a Croatian national electric pow-
er company - plans to invest USD 1.17
billion from 2022 to 2031. HEP is dig-
italizing management systems in distri-
bution control centres and distribution
dispatch centres. This will be followed
by the modernization of remote-control
systems in power facilities [7]. To con-
clude, massive investments are being
made globally to modernize electricity
grids. This facilitates the integration
of renewable energy and supports EV
charging infrastructure, and will, in
turn, drive the growth of the global dig-

italization market.

3. Challenges and barriers to
growth

Besides investment challenges for grid
modernization driven by decarboniza-
tion, the grid faces other challenges to dig-
italization. The market must cater to the
challenges of cyber security, workforce
training, and costs. Unless bottlenecks are
removed, digital technologies will not be
tully adopted in electricity grids.
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Figure 1. Total global renewable capacity additions.
Source: PTR Inc.
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Figure 2. Total utility scale solar capacity additions.
Source: PTR Inc.
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Figure 3. Total global wind power capacity additions.
Source: PTR Inc.

Besides investment challenges for grid
modernization driven by decarbonization,
the grid faces other challenges to digitali-
zation

107



TECHNOLOGY

TO ENJOY FULL ACCESS TO THE TEXT, GET THE
ONLINE FULL OR DIGITAL SUBSCRIPTION

https://transformers-magazine.com/subscription/

ey oy

108 TRANSFORMERS MAGAZINE | Special edition: Digitalization | 2023



B . e
m W . = * g g e e ®,
B e I e e I e T et
- — g ol Wy . -

TO ENJOY FULL ACCESS TO THE TEXT, GET THE

ONLINE FULL OR DIGITAL SUBSCRIPTION
https://transformers-magazine.com/subscription/

Author

Azhar Fayyaz is a Market Analyst at Power Technology
Research. He is involved in projects on power grid top-
ics at Power Technology Research, gathering data on the
network structure of distribution utilities, estimating the
installed base of T&D equipment, and analyzing infor-

mation to predict future market trends. As a market ana-

lystat PTR Inc., he performs competitive analyses of com-
panies operating in a region and determines their market share for a specific
product. He also has more than 2 years of experience working as a senior shift
engineer at Chashma Power Generation Station. Azhar comes from a techni-

cal background and has a M.Sc. in Power Engineering.

www.transformers-magazine.com 109



