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="} Future transport fuels
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Electric: Battery Electric Vehicle (BEV), Hydrogen Fuel Cell (HFC)
Methane: Compressed Natural Gas (CNG), Compressed Biogas (CBG), Liquefied Natural Gas (LNG)
LPG: Liquefied Petrol Gas

http://ec.europa.eu/transport/urban/vehicles/directive/doc/2011 01 25 future transport fuels report.pdf
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== Contribution of Biofuels

Estimate of European Renewable Energy Council (EREC), April 2010

Transport Fuel Demand [Mtoe] 2007 2020 2030 2050

M Biofuels production 7.88 34 44.5 102

Total Transport Fuel Demand

Eurostat Qi

NEP Moderate Price 390
High Price 374

2030 Moderate Price 390
High Price 369

2050 Scenario 148.6*
Aggressive Efficiency 104**

Total Share of RES-T 2% 8.7% - 9% 11.4% - 12% 68.6% - 98%

Source: EREC
* the strong decrease of fuel demand in the transport sector is due to the shift of transport fuel usage towards electrification.

** setting an energy efficiency target of about 30% against the “2050 Scenario”
EREC
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Bps Motivation and Objectives of EIBI

Motivation

» Funding latest stages of industrial development of innovative
advanced bioenergy value chains is a considerable challenge:
new tool and approach such as European Industrial Initiative
(Ell) are urgently needed.

Objectives

« Enabling commercial availability of advanced bioenergy at large
scale by 2020, including advanced biofuels covering up to 4
% of EU transportation energy needs by 2020

« Strengthening EU world technology leadership for renewable
transport fuels, in particular for diesel and jet engines, serving
the fastest growing area of transport fuels in the world.
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= {j» EIBIthermo-chemical value chains
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=(--{J» A sustainable gas system
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(UK) 5 -15% thane 2020

- ~10% renewable methane in 2030 3

— corresponds to 55 billion m3/year
methane (550 TWh/year = 70 GWgy\)

— investment volume of + 60 billion €

-
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== Example of suggested marked implementation

EIBI target: Advanced biofuels covering up to 4 % of EU transportation energy needs by 2020
4 % = 13.6 Mtoe = 20 GW,;ptyef

10 50 plants with 500 MW each
4% of EU diesel consumption

81
| ;I;itt demonstration
6 phase plant phase

4
15t demo plant 1% full size plant
2 | |
0 | | I l i | | l L B
2005 2010 2015 2020

Example: 500 MW or 1 Mt biomass input (= Choren 2-Plant), 200,000 t/a BtL-fuel =
0.1% EU-diesel demand

- under optimal conditions, 50 BtL-plants cover 4 % of EC-diesel demand in 2020!
VW, Sept. 2008

BtL-production [Mtyg]
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=(--[}» Evaluated options by E.ON for SNG
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ps Technical options biomass-to-SNG

Gasification

Allothermal gasification Gas cleaning

FICFB. Gas cleaning Synthesis
MILENA, ... (step I.A)
Gas cleaning
(step I.B)
Dry
i Autothermal FB gasification
Blomass J Gas cleaning BFB Raw SNG
(Wood, BFB Gas cleaning (step II) Methanation conditioning
straw, black (several supplier) (step I.C)
liquore, ... e
Traces of CO, H0, (Hy)
— CFB Gas cleaning S Cl etc

(several supplier) (step 1.D)

Autothermal EF gasification

EF Gas cleaning
(several supplier) (step I.E)

PSI, 24.3.2011



FRUL SCHERREE IBSTITUT

==

Ambitious targets in EU

Biofuels production hMtoe
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— There is room for all good technologies
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