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INCREASE OF THE COST OF FOSSIL FUELS IS DEALING
WITH NEW PERSPECTIVES FOR AGRICULTURE

1 — COUNTRIES WITH INDUSTRIAL AGRICULTURE
(LE.: S. AMERICA)

2 - WESTERN INDUSTRIAL COUNTRIES (I.LE.: EU)

3 — LESS DEVELOPED COUNTRIES (MANY)
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“@WiEN. 1-COUNTRIES WITH INDUSTRIAL AGRICULTURE (L.E.:
S. AMERICA)

 Costs of agricultural products 1s lower/competitive

 Big plant for the transformation of the raw matenals could
be feasible

* Very often the possibility to convert the raw matenals both in
food and/or in biofuels may be a way to optimise the income

of agriculture.




COUNTRIES WITH INDUSTRIAL AGRICULTURE: THE ETHANOL - SUGAR CHAIN




COUNTRIES WITH INDUSTRIAL AGRICULTURE: THE ETHANOL - SUGAR CHAIN

EXEMPLO:

- EXTRAGAO - %

- FERMENTAGAO - %

- DESTILAGAO - %

- RENDIMENTO GLOBAL

L ALC HIDR/T CANA
(% POL NA CANA - 13%)

PRODUTOS - FATURAMENTO RS$P/TC MOIDA

ACUCAR - MERCADO INTERNO 68,00
ACUCAR BRANCO — M. EXTERNO 65,00
ACUCAE VHP - MERCADD EITERN'D 56,00
: 66,00
HIDRATADO CAFIBURAHTE M. INTERNO 59,00
ANIDRO OUTROS FINS — M. INTERNO 64,00
HIDRATADO OUTROS FINS — M. INTERNO 60,00
ANIDR’D M. EKTERND - 47,19
i a8 Ly




S 1. WESTERN INDUSTRIAL COUNTRIES (LE.: EU)

* Value of commodities 1s decreasing tow profitability

* Incentives are given for RES development, especially for
“green electricity™

* Very often the i1dea to produce crops for energy production 1s
18 studied with great interest




Additional details

EU Policies on Renewable energy/power

Gross inland energy consumption (in EJ) in the European Union (ET-15) and
projected consumption in the baseline scenario (DG TREN 2003)
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PROGRAMMES/DIRECTIVES

Renewable electricity — 22% of total generation (2010)
Transp. fuels —> 2% of total (2003) - 5,75% (2010)

SUPPLY
SsECTOR

TYPE

AGRICULTURE

DEY LIGHOCELLULOSIC
AGRICTULTUEAL
RESIDTES

STRAV , EICEETS
POMACE,

Q.0 LIVE POLIACE, GRAPE

DEY LIGHOCELLULOSIC
EHERGY CROPS

LIVES TOCE WAL TE

QOIL,EUGAR aND STARCH
ENERGT CROFS

OIL SEED 5 FOE METHYLESTEES

SUGARSSTARCH CEOPS FOERETHANOL

FORESTREY

FOREZTEY BYPEODUCTS

WoOoL EL OCE S, Wo oD CHIPS FEORM THINHIHN GG

IMDUETRY

INDTUSTRIAL REZIDTES

DTS TERIAL WASTE WOO0D

FIEROTS VEGE TARLE Wi S TE FROM VIEGIH PTILE
FRODUTCTION AHD FEOM PEOD UCTIOH OF FATPEE
FEOM PULP, IHCLUDIN G ELACE LIQTTOE

WET CELLULO SIC IMDTISTETAL FESIDTTES 4HI
SLATGFHTEEHOUSE WA STE

INDUESTEIAL PRODIOCTS

PELLETE,BIO- OIL (PYREOLYSIS OIL), ETHANOL,
EIODIESEL

FARES AND GARDENS

PRUHINGS, GE&SS

CONTAMIN A TED WaASTE

DEMOLITION WO 0D

EIODEGEADAELE MUUHICIFAL WA STE

EIODEGEAD ABLE L AHMDFIL LED Wa STE,
LAMDFILL G4 5

SEWAGE SLUDGE




PROMOTION OF BIOMASS ENERGY -
EU COUNTRIES CHOICE

FEED-IN TARIFFS QUOTA OBLIGATION

France
Finland

Portugal

Denmark

Germany :
Greece SPain Netherlan

Austria

CERTIFICATE SYSTEMS

UK
France \ etherlands
Ireland

FISCAL INCENTIVES




VALUES FOR GREEN CERTIFICATES (EU)

AUSTRIA

10.2-16 0 £ cents /k'Wh (10-2 MW)_ 6.5 € cents /k'Wh (hybnd plants)

DENMARK

Settlement price: 4 € cents’/kWh + 1 € cent/kWh for RE certificate.

4.2 € cents /KWh

Standard rate of 4 9 € cents/kWh

up to 500 k'W: 10 € cents/kL'Wh_ up to 5 MW: 9 € cents/k'Wh_ up to 20 MW
8.6 € cents/K'Wh

Certificate prices up to 9 74 € cents/kWh, 2004

NETHERLANDS

Tan ff 2004 Tan ff 2005
Pure biomass large scale: 55 7
Small-scale biomass < 50 MWe 82 67

SWEDEN

Prices in the range of 1 3 — 1 6 € cents/k'Wh

UK

Non-compliance “buy-out” price (2003 -2004) approx 4.5 € cents/k'Wh




CASE OF GERMANY

Iresolmces

[1]

Decrease
o

115
150 -500 KW 159
S00 KW - 5 MW 129 (114 for

wood)

S MW - 20 MW 3 84

a) from plants or paris of plants which hawve originated from agricultural, silvicultural or horticultural operations or durnng
landscaping activities and which have not been treated or modified i any way other than for harvesting, conserwvation ot uge in the

biomass plant; by fom mamre

21 "... ... if the biomass 15 converted by thermochermical gasification or dry fermentation and 1f the gas used for power generation
15 processed to reach the quality of natural gas ar if the electricity 12 produced by fuel cellz, gas turbines, steatn engines, arganic
Fankine cycles, multi-fuel plants, especially Kalina cycles, or stitling engines ?




BIOGAS IN GERMANY




EE FROM VEG OILS IN ITALY

1.600 cows

Flectric energy
to the grid
(2.5 GWhv'w







“#U8 . 3_ LESS DEVELOPED COUNTRIES (LE.: ASIA)

« Economy 1s stagnating and subsidies are given to fossil fuels
* Energy needs are often solved by diesel generators
* Rural development 1s problematic

* Cost of EE for rural commumnities 1s usually very high and
this justify labour and investments for green EE production
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THE CASE OF GLIRICIDIA SEPIUM IN SRI LANKA -3

wood fuel: 2-3 cent$/kg

Family income: doubled

1 kWh: 1,3 kg of fuel

1 kWh: 3-4 cent$

1 kWh (sold from the grid): 8-10 cent$

1 kWh (real cost to the state): 12 cent$




PRELIMINARY CONCLUSIONS (1)

* In some countries the EE production from biomass 1s
today more interesting than yesterday

* Sizes: 0,1 — 15 MW for developed countries
3 kW — 3 MW for less developed countries

* This field 1s well known but “neglected” by the industry

* Could be an opportunity for farm-machinery industry




L WE ; GEN-SET OPERATED WITH RAW VEG. OILS

* Oleaginous crops are possible with all climatic conditions

 The o1l 1s extractable from oleaginous seeds with machines
which might be very simple

* The co-product from the pressing operation is a cake (o1l
residue of 8-15%) and 1t 1s often interesting to be used as a
fertilizer or as feedstock

* Diesel generator sets are not expensive (investment)
* Their application 1s immediate and relatively simple

« The changes requested by raw vegetable oils could be
performed on standard engines .




GENERAL CONCEPT 1.600 cows

Livestock
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FElectric energy
to the grid e 7.200 vy
2,5 GWl'y)




3 L% THE CHAIN
FERTILIS.
PRODUCT.
VEG. OIL

m PRODUCT.

1

Diesel
PRODUCT.
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PRODUCT. GEN-SET
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RAW
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GENERAL RESULTS

Global efficiency: 1 MJ (EE) @& 5 MJ primary energy
1 kWh (3,6 MJ of EE) 0,2 kg of CO,




SOME ASPECTS TO BE DEVELOPED

* Mechanical pressing of seeds

* Combustion of raw veg. oils in diesel engines




“#% . COMBUSTION OF RAW VEG. OILS IN ENGINES

Injection
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COMBUSTION OF RAW VEG. OILS IN ENGINES

Injection
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COMBUSTION OF RAW VEG. OILS IN ENGINES

Injection







COMBUSTION OF RAW VEG. OILS IN ENGINES

Control of lubricant contamination
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CONCLUSIONS (2)

* The use of raw veg. oils seems an
interesting option

* The quality of the veg. oils 1s

very umportant

 Should be interesting to prepare
standard lines (press + o1l

cleaning + gen-set)




