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REvision2021 - Technology Pathway for 2050

Niklas Persson, Managing Director, Hitachi ABB Power Grids’ Grid Integration business
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The world is changing fast: is the technology available to
. HITACHI ABS
support the energy transition?

The Energy Revolution Megatrends Impact Technology development

Generation

Decarbonization of power
production H@H More generation I HVDC Light
+/- 640 kV, 3.6 GW

N More regulatory

Electrification of industry, Compliance From fossilfuel.
transportation and infrastructure More market integration ’ﬁ“ to renewables E Offshore HVDC Light
and trading | +/- 525 kV, 2 GW

, P Q More distributed
More conclent-ratlon o energy Hybrid DC Breaker
Aol Consumers 350 kV, 20 kA
Digitalization ' ' _
Cleaner industial @) yeroperabilty
_ : processes
The Digital Revolution T
Aging infrastructure
and workforce — From fossil fuel... O . :
Connection of every asset =X to e-mobility lee)  Multi-terminal HVDC
+ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Data as key to better *>¢ More datacenters e :
outcomes &% to be powered s9e  PowerTwin

The world requires differentiated solutions
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Future Power Systems — Technology trends HITACHI ABB
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Past ... The conventional utility grid Future ... The carbon-neutral future is electric
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STATCOM Utility Storage wle€ H ]_té
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Transportation
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SFC Dist Mobili
f&=~ o -Grid E L—lj e s
wind STATCOM. DC wind off Grid
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0 Bl 6 BRGe
Converters turbines Storage MVDC+SST  STATCOM Act filter

Power Electronics a niche application Power Electronics across the total Power Grids

Power Electronics coupled with Digital enables electricity to be the backbone of the carbon-neutral future

1 Power Electronics market includes all Power Electronics products, systems and services delivered by HAPG © Hitachi ABB Power Grids 2020. All rights reserved 3



HVDC - unlocks the future energy system HITACHI ABB
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HVDC enables technical solutions — Political / regulatory enablers need to follow
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Energy system 2050: towards a carbon-neutral vision HITACHI ABB
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