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New Energies themes
New Fuels

Biofuels
Hydrogen
Gas for tfransport
Electric mobility

We're exploring a range of areas

across interconnected themes. Our
dynamic approach continues to
evolve.

Renewable Power

Integrated Energy Solutions Connected Customer
Wind
Solar
Energy storage
Energy access

Connected energy
Connected mobility
Digital ventures

 City solutions « Technology ventures e
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Integrated energy solutions/renewable power
Our approach

m Energy systems are becoming ever more decentralised and interconnected.

m Shell aims to become a global leader in cleaner power generation, taking advantage of
our global footprint and experience with large-scale power infrastructure.

m Natural gas and energy storage solutions must integrate with renewables o meet customers' new
energy needs.

m Our integrated approach explores and expands wind and solar; ways to connect customers with
new business energy models; access to energy; and the digitalisation of businesses.
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Netherlands fransition to
electricity:

43% energy efficiency by using
electricity instead of burning
fuels.

m 2050 Projected Energy Mix
m 30% Solar
m 60% Wind
m 10% Others

Data from www.stanford.edu, thesolutionproject
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Transition to 100% wind, water, and solar (WWS) for all purposes
(electricity, transportation, heating/cooling, industry)

m rooftopsolar &9
1.6% 1.6%
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Using WWS electricity for everything, instead of burning fuel, and
improving energy efficiency means you need much less energy.







Share of energy in key demand sectors &
energy, respectively CO2 efficiency

20% electricity | industry 20%

very little impact efficiency & fuel change
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electrification = heat pump driven
| district heating systems

30% mobility heating 30%
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DE ROL VAN "SLIMME WIJKCENTRALES”"

Balanceren vraag /aanbod
(obv blockchain technologie)

< Energie leverancier >

lonne-energie

wonine onaeraties
MASIRIIEIS ASASAS) SASTAS py AT

Slimme wijkcentrale Warmtenet (70-90 C)
1) Warmte generatie: (nieuw, ipv gasnet)
1. Aardgas + WKK (aardgas), kan * Ringleiding
later vervangen » Evi. fegelik internet »
f
(afnemendi) worden door fuelcell || / glasvezel

+ waterstof aanleggen
+ Warmtepomp

(geothermie) - LTH
* Resistance heater Electriciteitsnet

(electriciteit) - HTH

2. Duurzame
Electriciteit, uit
XL offshore

wind

(bestaand)

2) Warmte opslag
« Warm water tanks

3) Electriciteits opslag | ] -

(toenemend)

3. Waterstof

(op termijn) « Batterijen

Benodigde aanpassingen
in woningen:
* Aansluiten op

Olploﬁen warmtenet

€ eﬁensc * CV ketel vervangen

, door warmtewisselaar
auto’s
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DRAFT DOCUMENT

Power to heat
64% of Danish households are served by district heating systems




Innovatie “SLIMME WIJKCENTRALES": business modellen voor
energietransitie — technologie bestaat!

Zonne-energie

< Energie leveranciers > < Rol voor bouwbedrijven / netbeheerders / woningcooperaties >

Slimme wijkcentrale Warmtenet (70-90 C)

1. Aardgas
(afnemend)

2. Duurzame
Electriciteit, uit
XL offshore
wind

Electriciteitsnet

(bestaand) H

(toenemend)

3. Waterstof
(op termijn)
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A vision for Groningen
25-30GW offshore wind

3b

3a

m 20 GW offshore will enable
I\

80% of residential heat in The Netherlands to be :
N\ ey

generated by and distributed by =

smart district heating systems af ¢

m Lower costs
m Reduced CO2 emissions
m Increased comfort and security of supply

Legenda

[ zoekgebied

= Grens Continentaal Piat

B Europese Kustijn
Relevante belemmetingen
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