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Largest operational oleo chemical facilities
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Company Country Capacity [t/ly] Start-up
Neste Ol Singapore 800.000 2010
Neste Oil Netherlands 800.000 2011
ENI Iltaly 500.000 2014
Diamond Green Diesel United States 412.000 2014
REG Geismar United States 225.000 2010
Neste Oil Finland 190.000 2007
Neste Oil Finland 190.000 2009
UPM Biofuels Finland 100.000  2014/15
(under commissioning)
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Biochemical technologies
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hiﬂ { Largest operational biochemical facilities

. : |

Company Country Capacity [t/ly] Start-up
POET-DSM Advanced Biofuels United States 75.000 2014
GranBio Brazil 65.000 2014
Beta Renewables Italy 40.000 2012
Gevo (butanol and ethanol from corn) United States 54.000 2006
Longlive Bio-technology Co. Ltd. China 50.000 2012
Cane Technology Center (CTC) Brazil 40.000 2012
INEOS Bio United States 24.000 2013
Borregaard Industries AS Norway 15.800 1938

Abengoa will bring 75.000 t/y ethanol online in late 2014
Du Pont will bring 87.000 t/y ethanol online in late 2014
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w' i Largest operational thermochemical facilities

‘. N ]

Company Country Capacity [t/ly] Start-up year
BioMCN Netherlands 200.000 2009
methanol from glycerine
Fortum Finland 50.000 2013
pyrolysis of wood residues
Enerkem Canada 30.000 2003
ethanol from MSW
Goteborg Energi Sweden 11.200 2014

SNG from forest residues

Plans announced or facilities under construction with a range of
thermochemical technologies by:

BioMCN, Sundrop Biofuels, Akwawit, Gulf Coast Energy, Virent, Clearfuels, Solena,
Clearfuels, CORE Biofuel, Fulcrum, Cool Planet, Vanerco (Enerkem & Greenfield
Ethanol), Enerkem Mississippi Biofuels, ORG
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Capacities per Region
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NER 300 Projects

first call announcements Dec 2012

Project Company Country Funding Status

[m €]

BEST Beta Renewablesltaly 28 operational since
Oct 2013

CEG Plant SEKAB Poland 31 planned

Goswinowice

VERBIO Straw VERBIO Germany 22  under
construction

Ajos BTL Vapo Oy Finland 89 freezedin Feb
2014

UPM Stracel BTL UPM France 170 investment
decision pending

Woodspirit BioMCN Netherlands 199 investment
decision pending

Gobigas phase 2 Goteborg Energi Sweden 59 planned

Pyrogrot BillerudKorsnas Sweden 31 cancelled in Dec

_ 2013
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USDOE Integrated Biorefinery Program

http://www.energy.gov/eere/bioenerqgy/integrated-biorefineries

Major DOE Biofuels Project Locations e

Geographic, Feedstock, and Technology Diversity P e
ue
:ﬂlm of the Linversity of Uni of Mains - m;‘;':nna-ﬂl
S W BT e, FETGEEL
::::n;-"w‘:i |\ II Pinnespots. W) o Hambens s Prascsr-ex SR ‘L::"‘,,":.,z{
(Eaardman, e iy Moniana Siane Linersty \ asia p LY
— ] e | { - = / =
\ | | WewPage | s i Corned University || rsity of Massachusetts -

@];"L s { mh_iﬁ.m* an---va x p - h@l" -ém::

e | | \ = by | Techmslogy 82 "05M imovation Center
"= Biochemical

1
A of
s D ]
= _do a
amsu-m.ul a
P scowafly
ale Alte, CA] L= L
f _'ﬁm e Bchmal L DOE Bicknary oy
mm Agrizamural Reside )| Svnshoress rarais - Rodge TH) Woody Bomans
vﬂw- m‘hﬁ | {Hugaton, K5} a4 = "‘7.: ,.[ P =% o iResaarch Trangls Park. NC)
[Thousand Caks, CA} \ (e, CA) I | L | y \ "\“ 4 sorgia
Versnium Carp | | “'-m__._ i mmm: Geargia T X,
B»od-w—:d : II | S P e —hi -‘.*Mz f'%
|i;m|>-p [ 1] = | i W"" Range Furs
. L — \ e -
) == | .
| I}

* Nine Small-Scale Biorefinery Projecis
+ Four Commercial-Scale Biorefinery Projects

W&MM
B b
Emwc“mdﬂlnasu

O Four Improved Enzyme Projects . . \ I
ﬁ; . Current Status of the IBR Portfolio (as of July 2013)
* A total of 33 IBR projects have been awarded to date:

- 16 produce Cellulosic Ethanaol

& ::: + 5 Complete {two still compiling final report) .
@ s}: + 19 Active + 12 produce Renewable Hydrocarbons
— =+ 4 New Awards Under Megotiation = I produce Algae Oil
+ 5 Mutually Terminated + 2 produce Bioproducts
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MANAGEMENT OF IBR PROJECTS

DOEs Key Role: Through investment in first-of-a-kind technologies at scale, reduce the risk such
that the return on investment can be demonstrated as attractive to private mvestment, especially
related o scaling up new technology. The process of bringing an IBR. online takes time and careful
planning. Thiz framework 15 divided into four main sections that correlate contractual Budget
Periods (BP) to the Critical Decision Points identified in the DOE Order.

BR-1 Bp-2 BR-3

PROJECT INITIATION DEFINITION EXECUTION TRANSITION TO CLOSEQUT

Start-Up, Shakedown,
Commissioning and Operations
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i i Lessons learned - USDOE Biorefinery

program

Proper integrated pilot testing
Feedstock procurement
Risk management throughout the project

Partnership for construction rather than standard EPCM
contract

Mechanical completion # operational
Secure adequate financing, incl. contingency

Independent engineer review

http://www.energy.gov/eere/bioenergy/downloads/response-ig-

recommendation-create-formal-lessons-learned-process
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Thanks for your attention!

Dina Bacovsky
+43-7416-52238-35

dina.bacovsky@bioenergy2020.eu

www.bioenerqgy2020.eu
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China — operational facilities

LanzaTech plans to open 90.000 t/y ethanol from steel flue gas in 2015

Company Feedstock Capacity tly Start-up
Longlive Bio-technology Corncob 50.000 2012
Henan Tianguan Group Wheat/corn stalks 50.000 2013
Anhui BBCA Biochemicial Corncob/corn stover 5.000 2009
Shandong Zesheng Biotech Straw 3.000 2006
Jilin Fuel Alcohol Corn/sorghum stover 3.000 2008
Jilin Fuel Alcohol Corn/sorghum stover 3.000 2008
Henan Tianguan Group Wheat/corn stover 3.000 2007
East China University of Science  Crop and forestry 650 2005
and Technology residues
COFCO Zhaodong Corn stover 350 2006
LanzaTech BaoSteel New Energy steel flue gas 300 2012
Beijing Shougang LanzaTech New steel flue gas 300 2013
Energy Technology
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Brazil — operational facilities

Company Feedstock Capacity tly Start-up

GranBio bagasse 65.000 2014

Cane Technology bagasse 40.000 2012

Center (CTC)

Cane Technology bagasse 2.300 2014

Center (CTC)

AmyriS fermentable sugars several facilities for 2009 onwards
the production of
farnesene

Raizen is currently building a 30.000 t/y facility in Costa Pinto, Sdo Paulo
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