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Internal energy supply in Brazil (2008)
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251.5 millions tep (2% World energy)

Biomass
31.5%

Hydraulic and
electricity
13.9 %

Uranium
1.5%

Renewable
Brazil 45.4%
OECD 6.7 %
World 12.9%

Petroleum and
derivatives
37.3%

Mineral coal
5.7%

Natural Gas 10.2%

Biomass

wood | 1.4%

sugar cane products 16.6 %
Others 3.4%




UUUUUUU

Sugar cane production in Brazil
Actual and Potential
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Cultivated area in Brazil
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SUGAR CANE
(2007-2008)

e 7.0 million hectares —

oxye 246 — sugsar
571 million tonnes cane — 8

325 - ethanol

——

* Yield average — 81.7 tonnes per ha

26,6 billion litters of alcohol

e 32 million tonnes of sugar
MAPA (2009)



A

Potential for sugarcane production without =¥
Irrigation.

B High

= Good

[ Average

[ Inadequate

Potential area available sugar
cane or other biomass
90 million ha.

AmazonRainforest
Pantanal AtlanticForest
= Otherimportant
preservationareas
B3 Above12% slope
area
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(Energy
Bagasse > Animal feeding
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Trash in — Soil Conservation

Green harvestirk

Alternative use — Energy



Energy from sugar cane

e 1 Ton of cane

» 90 litres of ethanol
280 kg of bagasse (50% mc)
e 280 kg of trash (50% mc)

e Total

571 millions tonnes of sugar cane
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Energy MJ

2.300
2.600
2.600
7.500 (0.165 TEP)

94 millions of TEP



> HARVESTING



Pre-harvesting cleaning process
Trash burning
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In Sao Paulo 50% of the area still been burned

and 30% manual harvested.

Advantages — Eliminate the leaves
Facilitate the harvesting process
Reduce vegetal impurities
Reduces harvesting cost per ton
Allows manual harvesting
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Green harvest
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Why green harvesting !

> Environmental and legal restriction

> Potential of using trash as energy source
> Soil protection against erosion

° Improve water availability

> Carbon sequestration

UNICA - signed a protocol of intentions in which its
associates (individually and voluntarily) may accept to phase
out trash burning practice until 2014, in mechanized
areas,and 2017, in non-mechanizable areas
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Green cane harvesting schedule
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The harvester




Sectional view of cane harvest

All the harvesters present the same
principle of operation

29/07/2009
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60% of the ethanol production cost is
associated to the agricultural sector

loading, 8% .
— 47% s

CLT

ratoon
cultivation; 5%



Logistic for mechanized sugar cane
harvesting CLT

1) Harvesting and load transfer to
infield wagon

2) Load transfer to trucks

29/07/2009
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© TRANSPORTATION



* Truck - single

* Romeu-julieta

e Treminhao

e Rodotrem







Transportation







Reception at mill
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~ FIELD MANAGEMENT OF
HARVESTING LOADING
AND TRANSPORTATION
SYSTEM (CLT)



v =‘
: 7
Sistema de -
gerenciamento MR
CCT
|
| 1
PARTE 1 PARTE 2 PARTE 3
Sistema de aquisigao Sistema de Sistema de
de dados transmissao dados gerenciamento da Usina
777777 Caminhao
-
Informacdes b
¢ On-Line Off-Line
sobre o -
(_funcionamento ) Controle das
operacoes
( N\
Dados

operacionais M | GPRS
\_ J
( N

Posicionamento [

. J




Sistema de
gerenciamento
CCT

PARTE 2 PARTE 3
Sistema de Sistema de
transmissao dados gerenciamento da Usina

Off-Line

Controle das
operacgoes

Dados
operacionais




CDA 1000

A

e

L
Sensores

r'-




Sistema de
gerenciamento
CCT

PARTE 1 PARTE 3
Sistema de aquisicao | Sistema de
de dados | derenciamento da Usina
[Colhedora Caminfizo

( ~
Informacgdes

sobre o
\_funcionamento Controle das
operacgoes
-
Dados Dados
operacionais operacionais

Posicionamento




C LT Syste m ‘Harvester data

*Tractor data

‘Harvester data - Truck data
*Truck data ‘Driver
-driver soccurrence

——————
- ~N S

*occurrence

PIMS
. OIG-CLT

Harvester data B Wi-Max/ GPRS
‘ariver

«Occurrence

Operational data for each
wagon




Campo 1

()

1

Wimax

Campon

Wimax-2

()




Sistema de
gerenciamento
CCT

PARTE 1 PARTE 2
Sistema de aquisicao Sistema de
de dados transmissdo dados

[ Colhedora Caminhao |

J

( ~
Informacgdes

Off-Line |
sobre o
\_funcionamento
-
Dados Dados
operacionais operacionais

Posicionamento




PIMS-GIS-Agriculture

PIMS-GIS-Logistics

 Sistema de Informagao Geografica ; € Sistema de Informacéo Geografica
Banca Mapas Atrbutos CriarCelula  PIMS Produtividade Impressio Manutengio Sobre Sair Banco  Mapas  Atributos  Criar Celula PIMS  ImpressSo  Manutencdo  Sobre  Sair
38| 1|a[a| o|9|x|s|¥|0[d] = 3 8 1@l o@x(x(#[0]a] = A
B A s¥=e] of & ¢ m B 2e=(e] O B
Gerd I B&RTO
i BOA_ESPERANCA
DAk 307 celula
[CATACO 143 contarno_polpfE
o i [ contorno_polyBE_celula
g E?Zul;\%mo | ] contarno_paluBe_celula_ll
£ = || ddoito
Fiz 155 FC4 | [ DE 300K A BOOKG. [ daito_pol
Faz 259 | D DE S00KG A 700KG. [ estacas_pts
Faz 259 PCA | (] DE 700K A 000K, cageln
1 idrografia_lin
KOGA_L_201 ‘ . DE 1000KG & 1500KE, hidrografia_ling
KOBA_|_201_PCA lDE]EUUKGA3ﬂUUKG ] JoAQUIM_GONCALVES_MO
MARILENA_213 | O Lm\?%_p;lé i
] Modulo_Adm
HkATL 224 [ Modulo_Adm2
Municipio

SELIOADK 25

& L
I™ Selecionar Todos
Vi

~Drdenat Mapas
' Homes

| " Codigos ]_ ,:

¥ =611809,86449765 \‘=77601469‘16271152

Mapa visulizado com os daros de FESO )

[ Modula_Adm3
| Modulod_Label
toduloddm10
Moduladdm10_Celula

toduladdml0_Celula_centr
Moduloddml 0 centr

Moduladdm3_Label

] Moduloddmd

] bodulosdms

nove_pol
nowve_pol_celula
pistaPousoF az5acPaula
pontas_pls

SCALY

I Selecionar Todos

I~ Wisualizar Legenda
1 Ordenar Mapas

&+ Momes

" Codigos




Output from the system

a) Operational time;

b) Harvester performance parameters

c) Total harvested area

d) Performance of the all harversting team;

e) Operator performance t/day

f) Reasons for machinery stop and
interruptions

g) Average time for loading;



© LOGISTICS FORTRASH
RECOVERY
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Biomass: ethanol (sugar) + bagasse + trash













Cost of Baled Trash

US$ / tyg

Windrowing . ............. 0,5al

-« Bailing .................. 4a6
Grabloading ............. 0,8al,5

Transport 20km )......... 5a’7
Unloading ............... 0,5al

Grinding................. 0,5al
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Integral harvesting




INTEGRAL
Handling

Harvester |

Self tipping wagon
(billets + trash)

Transportation

Fotos: Coopersucar



© LOGISTICS FOR FIELD
OPERATIONS
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e Sugar cane are planted with at |.5 m
uniform row space.

* With this system in each row there is a
|6 pass of tires with different loads.
o Harvester — |8 t — 4 wheels — 4.5 t each
wheel
> Tractor — |0 t — 4 wheels — 2.5 t each wheel

> Wagon (2) — |4 t each — 4 wheel — 3.5 t each
wheel



Conventional system
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Controlled traffic

—Total — 56 t — average of | 16 kN/m?
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Controlled Traffic

Harvester
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Wagon
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Some mills are adopting a controlled ...
traffic at same extend
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Australia experience in traffic control
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Reduces soil Compaction
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No tillage and controlled traffic

ETC
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Conventional mechanization and with ETC ‘s cost

Operation Conventional ETC ETC
(5 cuts) (5 cuts) (10 cuts)
Plant-cane [ R$/ ha ]
Subsoiling 88,3 0,0 0,0
Ploughing 79,6 0,0 0,0
harrowing 34,0 0,0 0,0
planting 243,7 214,8 214,8
harvesting 451,0 270,1 270,1
In-field transport 282,6 39,8 39,8
100 % 44 % 44 %
Ratoon cane
harvester 1807,6 1.080,5 2.431,2
In-field transport 1.130,3 159,3 358,4
100 % 72 % 65 %
Total [ R$/ ha ] 4117,1 1764,5 3314,3
Total [ R$/ tc ] 21,2 15,3 13,8




Final remarks

Sugar cane cultivated area will increase considerably in
the next 10 years, mainly in pasture land.

Large cane expansion requires use of mechanical
harvesting

Sugar cane will be 100% mechanically green harvested
by the year 2020 (areas which are feasible of mechanization).

Sugar cane trash will be introduced in the biomass
energy chain

No-tillage 1n sugarcane can reduce costs and contribute
for soil, water and fertilizer conservation.



Final remarks

. A new approach for cane harvester is required to make

two row harvesters feasible.

Green cane harvesting and trash recovery require a
mechanization system designed specifically for that
purpose; both from the stand point of quality and cost.

. With the use of PA and information technologies

logistics cost for CLT will reduce, reducing the final
ethanol cost

. ETC will be a revolutionary system for large scale

sugar cane production, reducing production cost with
environmental benefits.
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