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Hitachi Energy in Ludvika, Sweden - A world center of high voltage GRS
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Hitachi Energy in Ludvika, Sweden - A world center of high voltage SSCLE
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Power grids are undergoing a fundamental transformation HITACHI
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High-Voltage Direct Current transmission (HVDC) will be the backbone of the entire energy system
with large amount of renewables



Grid and Power Quality Solutions and Services (GPQSS) | Technology and Solution Development (T&SD) HITACHI
Transitioning towards a decentralized power grid

Megatrends

HVDE! grids

Meshed AC!
Matwiork

Renewables integration

Central

L

inegrated Renewabies =F ..

EVs & EV Infrastructure

B FE =

_L_ alm
_aﬁ_ L )+ WVDC? «_-_;
a6 B

Ei .

E§_ Data Centers with Al

a_n
"B’ Digitalization
4 B

BD Energy Storage

Energy Islands

Microgrid ! Subsystem

Cristribution

T@—‘m 33 f‘i@
day, B _.

Distributed
=
L ]
2
2
(x]

Industrial Decarbonization

-
% @.- Digital Master 1. High-oitage Diraett Current 3. Low-Violtage Direct Current Paver
Control System 2. Medium-Valtage Direct Curnant 4. Alrerriating Current Bectronics

3 Hitachi Energy

Canficential 0 2005 Mitachi Eneriry. A rightts reserved,



Grid and Power Quality Solutions and Services (GPQS5) | Technology and Solution Development (T&SD) HITACHI
Megatrends and Customer Needs

Megatrends

__,,;,4
= Hq Renewables integration
) Reduction in

- Maximizing i tio
carbon footprint =] e ® % kst dpiaieiaead

of renewables

Y EVs & EV Infrastructure

Availability of 7, ® Enhanced revenue and

F% Data Centers with Al 'ﬂ'fki-ﬂt. muﬂhlﬂ @ L 3 @ .Eﬂ HDI t‘hmw‘h assets

and resilient power “value stacking”
o Customer

B_ Digitalizati

= igitalization o

total cost of | tl e ® Q}} Safety and
energy Cybersecurity

Energy Storage

Energy Islands

Industrial Decarbonization

4 Hitachi Energy Canficential 0 2005 Mitachi Eneriry. A rightts reserved,



HVDC Light® Technology looking forward - Global trends HITACHI
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HVDC Technology looking forward - Strategic development areas covering .. HITACHI

New needs in extreme environments - New needs for enhanced grid support, new
Floating, heat, urban locations large-scale generation and loads

New digital technologies needs to be applied
to the whole lifecycle

DC Grid of the future, from talks to planning



Way forward towards the grid of the future:

HITACHI
Experience + enabling technology + industrial cooperation
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Frequency control Frequency control

AC voltage control AC voltage control

Multipurpose interconnectors (MPIs) connect clusters of renewables to

Onshore wind profile correlations across Europe multiple load centers, cross-country or regions

The variability of wind patterns across Europe underscores the need
for new transmission interconnectors to enable efficient wind energy exchange

9 Cross-boarder interconnection capacity may increase by 87 GW up to almost 150 GW between 2020 and 2040



HVDC Grid Integration - The decarbonized future is based on solar power HITACHI

Deliver remote solar energy to land constrained
and/or low irradiance areas
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Energy transition requires highly controllable, flexible grids

HITACHI
What’s next, next?
2025 2035 2050
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Pioneering applications Integration of renewables Global HVDC energy highways
.. 375 GW of HVDC worldwide .. security of power supply .. adapt to climate change
ﬂg Low losses, more power, ﬂg Even more power with lower ﬂg Availability, flexibility with fully
1 higher voltages f losses, reliable and scalable f digitalized operational models
@) In air, underground, undersea to ) Multi-purpose interconnectors 6] Ultrahigh power transmission
- connect and dispatch renewables = in radial configurations ‘ between regional DC Grids
‘}5{ Full controllability to enhance oty Support grids with high share oty Balance regional fluctuations
0% grid flexibility and reliability oo% of power electronics interfaces o*o%s together with energy storage
@% Compact solutions, high @% Affordable and sustainable @% Resilient infrastructure, minimal
energy density solutions, digitalization maintenance on demand

HVDC, a key technology for global energy transmission and distribution
To become the backbone of the Power Grid, System availability is of outmost importance
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