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Cefic: The voice of the chemical
industry in Europe o

Cefic represents large, medium and small chemical companies
in Europe

Extra-EU chemicals trade balance

Key industry figures:
* 1.2 million jobs
* 16% of world chemicals production
* 96 % of European chemical
companies are SMEs
€542 billion of EU sales in 2017
 EU chemical trade surplus of
€ 48,1 billion in 2017

Chemicals (€ billion)
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www.cefic.org
www.twitter.com/Cefic 2



Redesigning chemical value chains .
from scratch e

“Lower use of fossil-based feedstock, replaced by the use of hydrogen, bio-based
material and recycled materials, show strong potential for emissions reduction”




Key conditions for a successful large-scale
deployment of hydrogen

Striking the right balance between promotion and
affordability

A solid and credible certification framework
Ensuring healthy competition from the start
Careful planning of infrastructure

Strong research and innovation support

&
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How could large-scale electrolyser plants help
balancing the European power grids

Pieter van Aartsen, GIE Board Member

_ YDROGEN KEY ENABLER OF WIND POWER & INDUSTRY LEADERSHIP IN-EUROPE” WORKSHOP
8 OCTOBER »
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Infrastructure Challenge

Peek consumption in the Netherlands 2017-
w2018
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Natural gas / Biogas
Hydrogen
CO2-transport

Industry

cluster

Upgrading and
injection of biogas

Electrolysis wind
energy to hydrogen

Heat transport from
waste and geothermal
heat

Offshore CCS
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» Sector coupling and energy transid 5 ~ gle

The transition to a
sustainable energy supply
requires a new approach
to network planning.

We have to analyse
the integrated energy
system, described in
scenarios.

Determine the consequences
for the gas and electricity
networks by means of

an integrated infrastructure model

Combined grid
model



. Location of P2G installations ma

P2G located near demand

Electricity

Local scenario: PV + onshore wind

Junt 2050, 12:00 Loading

Supply

Demand

]

Overloaded



Eurelectric,

the European power sector
assocliation

e powenﬁg ‘people

Represents the power sector in over 32
European countries

Speaking for more than 3,500 companies [l \ A T | i ‘
in power generation, distribution and ‘
supply
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Promote the role of electricity in

? i $00 U
addressing the challenges of sustainable gl - fE 4l s o !
development. t " | :
»  Gathers more than 1000 industry
experts providing high-quality input with
up-to-date information

Permanent Secretariat based in Brussels



eurelectric
By 2045 we envision a carbon neutral power sector

that makes a significant contribution to
decarbonization of the EU economy

-‘- High penetration of renewables and transmission build will be the main
~»aay driving force of the European energy transition. Renewables will represent >80%
i of electricity supply driven by large untapped potential and rapidly declining cost

System reliability and flexibility needs provided by multiple sources in the
power sector and from other industrial sectors. These include hydro, nuclear
power and gas, and emerging sources deployed at scale such as demand side
response, battery storage, hydrogen electrolysis and power-to-X

Changing role of fossil generation. Fossil electricity supply will be gradually
phased out and represent only ~5% of total supply by 2045. However, gas will still
represent ~15% of total installed capacity to contribute to system reliability,
especially in regions that don’t have access to hydro or nuclear

Decreasing costs of carbon neutral technologies and innovation to abate
the last tons of CO2 emissions (e.g. CCS, negative emissions) coming from the
marginal use of the remaining thermal capacity such as negative emissions and
CCS technologies




eurelectric

Hydrogen and other power-to-X fuels will
significantly increase electricity demand

Total electricity consumption
1,000 TWh

YoY increase in

total electricit @ @
y 1.8% Additional electricity

consumption’
demand:

6.0 = |ndirect electrification
} related to power-to-X:

r——~"==" |

H2 production, synthetic
fuels, etc

71 = Electricity demand
driven by production
of biofuels? and CCS?

e = 2.9

ro==o <0.1
Transport | Direct electricity

'ﬁ 18 consumption
‘[H
Buildings
//
| -
Industry 2015 Baseline Scenario 1 Scenario 2 Scenario 3

2050

1 Includes both direct and indirect electrification (power-to-X) as well as electricity demand driven by production of CCS and biofuels
2 Biofuels require feedstock as well as additional energy (either in form of thermal energy or power) for their production — see glossary
3 Total CO2 abated through CCS: <200 Mt Co2; CCS may require technology improvement as well as increasing acceptability, e.g, for underground storage
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CARLOS CALVO AMBEL

(carlos@transportenvironment.orq /% @transenv)



mailto:carlos@transportenvironment.org

260 ORGANISATIONSIN 25
COUNTRIES
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2w LARGEST CLIMATE 2
PROBLEM...

Agriculture
Buildings 9.6%
14.7%

Bunkers
6.6% 110

Public
Electricity &
Heat
22.7%
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=¥ CURRENT VISION ON H2 (I)

Direct chargl I-I ro Power to llglllld
iche

battery electric 'u"E- cell vel conventional v

€0; air-capture
FT-synthesis

Well to tank

Transport, storage
and distribution

Battery charge
efficiency

H2 to electricity

Fuel proguction 95% 61% 44%

Ehar‘g
1= 5
Inversion DC/AC
[ 5
Engine efficienc
B Y = ~

Tank to wheel

eneg SES

equipment(EVS
Overall efficiency T77% 30% 13%

= TRANSPORT & w@transeny [ &transeny Source; WTT (LBST, IEA, Werld bank], TTW, [IEA, DOE, Transport & Environmant caloulations)
I = EMVIROMNMENT @ transportenvironment.org Hote: values displayed here are an the higher side |oplimistic) of the ranges found in the bibliography



CURRENT VISION ON H2 (lIl)

* Hydrogen will play a role In
decarbonising the European economy

* H2 model availability

* Only Green hydrogen is acceptable
» Additional electricity demand

* Price

* Aviation and shipping






AL technology portfolio
to provide decarbonized solutions for mobility and industry

Biomethane " ‘ : /\ Industrial

usages of H,

Electrolysis = \_/
low carbon ‘ H2 @ H2
electricity supply supply

AirLiquide

2 " Q @ Q
A \ Mobility

Natural Gas +
Carbon Capture
& Storage (CCUS)

__/

Unified methodological frame for certificate of origin

\’éaC@rtiny @ AirLiquide
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By product from
industrial processes
(Chlor alkali, Steel...)

usages of H,
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KEY HIGHLIGHTS

to invest in Hydrogen Energy[iittiiishs

Mobility

for Professionals
US+EUROPE

8 HRS

Mobility

for Consumers
81 US North-East
12 HRS

4 + Supply chain

Mobility . : .
for Consumers Mlnorlty share in

‘(‘;i::cérnia Hydrogenics (186(y0)

= Denmark
“] 4 HRS
+ 1 Electrolyzer

=l Germany
11 HRS

Mobility
for Consumers

oA
8l Japan

9 HRS + 25% of
80 HRS by 2021

Mobility

for Consumers
Dubai

1 HRS

ll Mobility

for Consumers

gl Korea

1 HRS

2% Paris, Brussels

and Rotterdam
6 HRS

30 tpd LH2 plant West
Coast US

20 MW PEM Electrolyzer
Eastern Canada

More than 120
Hydrogen recharging
stations (HRS)
installed

by Air Liquide

in the world in which
58 directly invested
and operated

by Air Liquide




