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Bioenergy :
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Innovative Technologies for a Bio-Based Economy
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IFP presentation

 Public research institute: 1800 collaborators and 

turnover ~300 Meuros

 5 strategic goals:

 increase oil and gas reserves

 increase efficiency of refinery and petrochemical process

 increase fuel supply diversification... biomass

 increase engine and energy converter efficiency

 capture and store in safe and economical conditions CO2
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The French context

 The renewable energy use:

 Métropole +DOM Ktoe 2004 2005 (2) 2006 (3)

Total thermal primary energy

solid urban wastes (50%)

wood energy 

biogaz

11 776

957

9 458

207

11 957

945

9 507

220

12 046

928

9 321

227

Total electricity  5 364 4 750 5 205

Total primary energy (A) 17 140 16 707 17 251

The share of electricity from renewable went up to 12,1 % in 2006

(11,0 % in 2005); 91% from hydraulic

Total Primary energy: ~280 Mtoe
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The French context
 The biomass energy use:

 Métropole +DOM Ktoe 2004 2005 (2) 2006 (3)

élec.

GWh 

therm.(8

)

ktep 

élec. 

GWh 

therm.(8

) ktep 

élec. 

GWh 

therm.(8

) ktep 

Wood energy

Individual domestic (5)

tertiary and colective (5)

industry heat and power

agriculture 

1 332

7 577

181

1 077

40

1 412

7 561

201

1 072

40

1 433 7 341

211

1 077

40

Agriculture residues 366 203 415 219 463 234

Biogaz

disposal

boues d'épuration

boues agricoles

effluents des IAA (6)

380

60

2

4

6

30

2

17

421

57

2

5

6

28

2

17

440

57

2

4

6

28

2

17

mailto:j-francois.gruson@ifp.fr
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The French context
 Base: DIRECTIVE 2001/77/CE DU PARLEMENT EUROPÉEN ET DU 

CONSEIL du 27 septembre 2001 relative à la promotion de 
l'électricité produite à partir de sources d'énergie renouvelables 
sur le marché intérieur de l'électricité

 The last call for tender (2005) results:

 General objective: 1000 Mwe for biomass (2015)

 Under Regulation authorities (CRE) in 2006 for biomass (200 Mw) and 
biogaz (50 Mw) for production site capacity > 12 Mw

 Respectively 216 and 16 Mw for 14 and 1 project.
 Electricity average price 86 euros per Mwh

 Most of the projects are in industrial sites: 5 in pulp and paper, 5 in 
ethanol distillation…for total annual production of 1.8 Twh.

 6 based on gazeification process

 Purchase obligation (new projects):

 Biogaz et méthanisation :10 July 2006 (15 years) – 7.5 to 9 c€/kWh, + 
efficiency prime 0 to 3 c€/kWh, + methanisation prime 2c€/kWh 

 Biomass combustion :16 April 2002 (15 years) – 4.9 c€/kWh, + efficiency 
prime 0 to 1.2 c€/kWh,
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The French context
 The law of 13th July 2005: Renewable energy target definition:

 21% of power generation in 2010

 Increase of 50% of heat production (~5 Mtoe)

 Taxe credit up to 50% (since 2006) of the equipment price under 
technical restrictions: efficiency >70%, CO < 0.6%

 The multi annual power generation investment programme 
through specific call for tender:

 General objective: 1000 Mwe for biomass (2015)

 Under Regulation authorities (CRE) in 2006 for biomass: 300 MW 

 220 Mw for production site capacity > 9 Mw

 80 Mw for production site capacity > 5 Mw and < 9 Mw

 Supply description required and overall efficiency >50% (cogeneration)

 New objectives in relation with European RNE directive initiatives 

 20% of share in total energy demand or additional 20 Mtoe of which 
8.4 Mtoe for bioenergy (excluded biofuels) 

 The French biomass potential estimated around 20 Mtoe of which 
80% is LC componant
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The French context

 The "Grenelle de l'environnement" initiative

 working group with various stakeholders (2007)

 Operational committee by thematic to propose actions to the 

government: one "COMOP 10" on the Renewables including 

Biomass energy and biofuels (certification, economic and 

fiscal  issues...) on work.

 Measures to be adopted in 2008 (Laws and regulations) with 

some ideas:

 increase the income tax credits with a large incentive to renew 

the equipement (polluant reduction)

 better coordination between resource mobilization and energy 

conversion support

 development of new "LC crops" (short rotation)
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The biomass R&D

 Technology state of the art 

 Thermal application: efficiency in the range of 60 to more 

than 80% ( industrial boilers);

 Power generation: 

 vapor turbine or stationnary engines with low yields in the 

range of 15 to 20%,

 gazeification process not yet demonstrated with higher yields 

up to 35%.

 Actors:

 few equipment suppliers except for individual furnaces;

 R&D centers: Universities, public laboratories (CEA, 

Lermab...), technical centers (CETIAT, CSTB, COSTIC, 

FCBA, Arvalis...), others (NFO...)

 Industrial partners: EDF, Total, Air Liquide, Agroindustry...
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The biomass R&D
 Research topics

 Individual heating (Ademe support: 0.5 M€ in 2005 for 4 

projects of 1.3M€)):

 Increase of efficiency,

 polutant reduction (Particulates...),

 regulation and control

 Ressource evaluation and mobilisation for collective 

heating (PNRB: 2.2 M€ for 2 projects of 5.3 M€)

 Power: increase of efficiency through gazeification 

development up to 40-45%.

 International partnership of Ademe and PA

 Bioenergy IEA implementing agreement

 Bioenergy ERANET network for coordination

 GEBP
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R&D perspective list

The same as now plus:

 LC resource evaluation (key partners: ONF, INRA)

 Thermal conversion of LC biomass to hydrogen and 
liquids with gazeification issues

 Biochemical conversion of LC biomass: hydrolysis 
efficiency, pentose conversion...

 Methane and hydrogen production

 Biorefinery concept

 Social, economic and environmental evaluation

The biomass R&D

Many topics common with biofuels G2 and
clean coal technology
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R&D French projects: PRECOND

Séminaire de restitution des projets PNRB - Paris 26 février 2008 1/18

Contact : François BROUST

CIRAD UPR Biomasse-Energie
francois.broust@cirad.fr

Projet PRECOND’

Préconditionnement de la biomasse 
par pyrolyse rapide pour une application 

biocarburants ou biocombustibles
(ANR -05 -BIOE -008)

Forum scientifique du PNRB

Restitution des projets PNRB AAP2005

PARIS, Mardi 26 février 2008

The biomass R&D

Séminaire de restitution des projets PNRB - Paris 26 février 2008 2/18

3 applications considérées :

- gazéification + synth èse FT (BtL)

- co-raffinage pétrolier 

- combustion en chaudière  chaleur et/ou d ’électricit é

Enjeux dôune mobilisation de fortes quantit és de ressources dôorigines variées

- homogénéisation

- densification énergétique

- découplage possible entre production et valorisation

Pyrolyse rapide(flash) : conversion thermochimique de la 
biomasse lignocellulosique sous atmosphère inerte pour la 
production majoritaire de produits liquides      Bio -huiles

Fortes densités de flux de chaleur imposées à la biomasse + 
refroidissement rapide des vapeurs organiques

Contexte du projet

 biocarburants

-Decentralized pathways:
bio oil high mass  (75%) and energy (80%) efficiency

Targets :

 demonstration unit definition (500 kg/h) 

 evaluation of the pyrolysis interest based on technico-economic and 

environmental analysis
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Solid biomass pretreatment and industrial pilot 
conception

R&D French projects: PREBIOM
The biomass R&D
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R&D French projects: Torbicap
The biomass R&D

UPR 42 Biomasse Energie

PROJET TORBIGAP

Torréfaction et Conditionnement de la Biomasse 

en vue de lôinjection dans un r®acteur de Gaz®ification sous 

Pression

Réunion de démarrage

Paris le 23 janvier 2007

4.1 ïPhénoménologie et optimisation de la 

torréfaction en vue broyage (CIRAD, 

ENGREF)

4.2- tests de broyage sur différentes 

biomasses torréfiées (CEA, ENGREF)

4.3 Test de densification (CIRAD, CMI)

4.4 - Injection du solide broyé sous pression 

jusquô¨ 40 bars (UTC, IFP)

4.5- Pré industrialisation et test industriels 

(CMI, IFP, CEA, CIRAD)

Objectives: Homogeneisation of biomass energy with limited losses : 

mass yields 78-95% and energy efficiency 83-97%, with various material
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R&D French projects: : PYRANA
The biomass R&D

•This project aims at developing analytical methods for 

the characterization of the fast pyrolysis oils of 

lignocellulosic biomass

1. Identification and selection of representative bio-oil samples produced by the CIRAD 

and BFH fast pyrolysis experimental tool or by European partners.

2. fractionation of the bio-oils by a special precipitation technique operated by BHF to 

separate the oligomeric pyrolytic lignin (water-insoluble fraction of a bio-oil) or a solid-phase 

extraction technique by CIRAD to separate compounds according to the chemical families. 

3. Analysis of fractions resulted from part 2. Fractions can be analysed by gas 

chromatographic techniques using different detectors and liquid chromatography 

4. Reporting : 

This project involves three partners over two years : BFH (Germany), CIRAD (France) and 

IFP (France). The global cost is estimated at 382 keuros for 2 years and the aid requested 

is 191 keuros for 2 years.
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 ANABIO: methodology tools for social, economic and 

environmental evaluation

 EPURGAZ: purification step after biomass gazeification

 Resources thematic: Regix, Ecobiom...

 New projects from 2007 selection:

 BIOMAP: second phase of ANABIO – Case studies

 BIOSOLIS: photo solar bioreactor

 HYLIOX: enzyme engineering for hydrogen production from 

bacteria

 SUPER-BIO: supercritical water gazeification (material 

resistance issues) for biogaz and hydrogen production

R&D French projects: : others
The biomass R&D
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Conclusions

Biomass for energy

 supply issues in terms of resources and 

distribution depending on the final use

 optimal use of the land: competition between food, 

energy, biofuels, industry (chemistry, pulp...)

 cost and price issues as the land is limited: 

productivity, new plants ...

 Environmental impact
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 Thanks

 contact Jean-Francois Gruson

 33 1 47 52 69 20

 EMAIL: j-francois.gruson@ifp.fr

 website: www.ifp.fr - www.pnrb.net

mailto:j-francois.gruson@ifp.fr
mailto:j-francois.gruson@ifp.fr
mailto:j-francois.gruson@ifp.fr
http://www.ifp.fr/
http://www.pnrb.net/

