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shing Capacity Jll Feasible Cane Crushing
| @ 120 days

Unit: TCD
1,000,000

Projected Additional
Capacity — 125,000 TCD

Approved Expansion
Capacity — 125,000 TCD

Current Capacity

875,000
ra

750,000

~

Best record of
Total Cane is

74 million tons in
2002/03
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Min. Tons sugar

Share of the world export (%)
in 2007/08
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Thailand is the only net Exporter in the region

The Sugar Export*mainly export to ASEAN, 40% of Total export,
and export to the rest of Asia 48%
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Crop Year

2004

2005 2006 2007 2008
Total Export 4,657,441 | 3,021,617 | 2,197,009 | 4,496,996 | 4,882,364
ASEAN Countries 48% 55% 37% 48% 47%
(% share)
ASEA'E‘tf:S“)“"'eS 2,225,335 | 1,665,923 | 807,944 | 2,160,110 | 2,308,155
Indonesia 1,276,103 | 1,131,558 | 338,840 | 1,367,790 | 1,601,915
Malaysia 558,622 138,658 | 41,758 208,128 | 64,099
Cambodia 185,473 218,954 | 245,803 | 207,704 | 285,484
Singapore 110,048 38,747 27,844 206,709 105,055
Brunei 5,825 5,796 4,704 5,334 5,838
Philippines 48,137 17,234 | 31,407 89,519 | 96,395
Vietnam 4,200 70,675 60,743 42,669 96,221
Laos 29,738 42,571 51,327 26,721 | 49,365
Myanmar 7,189 1,730 5,518 5,533 3,781
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Baht/Ton
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In 2009/10 season, Thailand has the record cane price, provisional
price at B 950/Ton due to the very high world sugar price.

7inn: d19INUANEATINNNTLUALUIAMANTIE NTENTIAAFINNTTN



N

Usunarnanfadaauaaasing

MITR PHOL
e e |10 1| * Short cool & wet harvesting season
ane Prod.| 18.71 19.16 N
North | c.C.s. | 12.33 | 11.71 |* Low C.C.S./ sugar yield
Sugar yield| 107.53| 100.76 | * Cane varieties improvement
Cane Prod. | 21.78 | 21.97 |+ New record-high cane prices
Central| C.C.S. [ 12.00 | 11.13
Sugar vyield| 106.42 | 98.40
Cane Prod.| 3.23 3.54
East | c.c.s. | 11.88 | 11.09
Sugar yield | 103.35 | 99.09
Cane Prod. | 22.75 | 23.80 o ————
N.East| c.C.s. | 12.55 | 11.95 T o ] a0
Sugar yield | 110.93 | 103.31 o0 T T
Cane Prod. | 66.46 | 68.48 oo L R T s
Total | c.c.s. | 12.28 | 11.58 00 | [ o0
Sugar yield | 108.13 | 100.80 100 | I Tw

Cane and Sugar Production = min.ton
Sugar yield = kg/ton of cane

0.00 -
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2,000,000 -
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500,000 -

6.17 Min

2001 /02

7.30 Min

2002703

BQuotaB [HQuota A [1Quota C

7.01 Min
6.57 Min

5.16 Min

4.80 Min

2003704 2004/05 2005 /06 2006 /07

7.82 Min

2007 /08

7.19 Min

2008 ,/00

.1{Min

_ 6.90 Min_

2009/10

The Office of Cane and Sugar Board decided to increase Quota A
from 2.10 MIn Tons to 2.20 MiIn Tons (+100,000 Tons)
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Min ton ‘ Bl TH Cane ~—%-Sugar Production | Min ton
100.00 1 10.00
7.30 7.82 7 19 3.00
L IVl ek i =~ > e 4 1 8.00
: 75.00
60.00 - ; 6.00
7480 64.49 ' - .
40.00 — - T - T - S - [ - [ - SR R T 4.00
20.00 |- - - R - I [ - T [ T 2.00
0.00 - : . . 0.00
01/02 02/03 03/04 04/05 05/06 06/07  07/08 08/09 09/10 10A1F

«InY2010/11F Cane => 72 - 75 Million tons cane
Yield => 105 kg/Ton cane
Sugar => 7.5 - 8 Million tons
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Z dl r—3 Qs Qs =l 1 F—3 P— |
Wunuazisunadamaiiunauidnswa il 2552/53

1sovu wun JSuamdoa | 9quosus1ols
(@1uls) (aqueu) (519)
vaswa 0.371 3.363 2,467
dVAUS 0.148 1.459 2,706
Uasniygao 0.318 2.782 5,282
Uasnidav 0.228 3.098 4,078
Uasnawaus| 0.197 1.684 7.817
Sou 1.262 12.386 22,350

1 a a X 4 % & A % o7
nRUAnSHA dNunldanaaa 20% waavinunlanaaavivilszing
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atiuguunislalilenia (Liquid Fertilizer)

MITR PHOL

Vinasses is by-product from distillated ethanol process

- Tafsauilavadauaa iwausuilsefiu
- W4 Organic matter uazauu
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Sugar cane Information Management System: SIMS
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EBX

Shape Paint
Marme
Id
Prodyear 2943/50

Suredate 20060424

Survname | winnnadn Saasiwas
Quota 5190

Mame] wagdigs Hunium
Distcode KOE

Waterkind | dauea

Size 3.00

Givewater | qusimsay

Chatus 1slg

Irarea 15,00

Subguota
Femark
Survcode | BOZ
Id_gps
Load gps : 0O6-chs0O04
Easting A77247.16190
M arthing 163481636300

<

Index.shp
1

REch tif
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REc3. tif

REc2 tif

RGc. it
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AOsHaA 3 K 84-200

111111111111111111111111

{ nanaAndas 14.07
LGN | 13.67 1281
Wandnlinna 1.76
ANSLAFEULAUTA ‘imj"nhousn
Aurnal (cm.) 2.90
ANSuAaAAINIUTU uamwo'\u ANURR
% iiialy 15.39
.ﬂ(‘.’.!.‘.'.‘E:E?.“;‘.E.ﬂ.?;‘.?..?.)... llllllllllllllllllllllll —:00
;ﬂ‘%mmwﬂe (ppm) 841
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Y wlsawinau Productivity nisuaaaas

Challenge and Opportunities
Y PRODUCTIVIDAD 2002 - 2007
v LMC, 2008
“ TCH-ario TSH-aiio

120

1104

1004

GUATEMALA

40

1£ﬂ 155 150 155 1Jﬂ liE 1&9
Sacarosa (%)

#iun: ISSCT 2010, Veracruz, Mexico
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i i Mitr Kalasin
Mlg,tl:(nauTléfw | 2009/2010 23,000 TCD

Capacity 131,000 TCD
Sugar 1.30 Min.ton

Singburi
14,000 TCD

Mitr Phuvieng
35,000 TCD




N Typical Sugar Mill in the Past

MITR PHOL

Sugar Cane Sugar Mill Raw Sugar

White Sugar

Issues

Operated crushing
season only
Generated power for
-} sﬁt_ o e L internal use only

' Bagasses Is waste

Bagasse Storage Old Power Gen. Unit




Raw Sugar Process
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Milk of Lime
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Carbonator

Filter

Resin Tank

Refinery Sugar Process

Massecuite
Molasses

Evaporator

Super
_ Refined
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v

Vacuum Pan
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Refined
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Centrifugal

Molasses
Reject

White
Fy
Sugar [ ]
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Vacuum Pan




N A Change of Paradigm
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__Factors old _ New

Bagasses value waste High commercial value

Government No clear policy 15-yr Renewable Energy

policy policy

Incentive Not available Incentive support for

support Very Small Power Plant
(VSPP) / Small Power Plant

(SPP)
Oil price 20 -40USD / More than 70 USD / barrel
barrel

Carbon credit Not available Kyoto protocol

New business As a small unit Spin-off as a new business

model within sugar mill unit with potential growth
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Development in Power Plant
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@fore year 1997

\

deliberately with low

Mostly low-pressure
boilers (< 25 bar)

Use of steam turbine

@Lent development

Boilers have been designed

efficiency.

Boilers and turbine
generator were very old

(> 30 years)

\_

o Use of medium-pressure
boilers (>60 bar)

e Change to high efficiency
turbine with motor drive

Concentrate on continuous
improvement of energy
consumption in sugar mill

Excess electricity export to
the national grid.

~

/

45



Milling Plant: Sugar Extraction Process

MITR PHOL

Change milling drive from steam turbine to be motor drive
which it can save steam usage about 40%

R N
el G
Steam Turbine Motor Drive
Intermediate Planetary
Shafty Gear

Primary Gear

Tail Bar DC. Motor

Turbine

Open Gear




M\ Boiling Plant: Crystallization Process

MITR PHOL

Change from batch to be automation continuous vacuum pan (CVP)
which it can save steam usage about 35%

Batch Pan Continuous Vacuum Pan

47



N Process Automation
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Process Control & Operation PLC Siemens =1

g, [
- Lirk to Production :i
. INTRANET MITR PHOL —
INDUSTRIAL INTERNET 4

[
-

Web Server Ménitoring

ENGINEERING
Preventive Maintenance CENTSR

m | Central Control Room

- PM Server - Engineering Center
- DVR Server - QC and QA Report on Web
- Web Server

e e o o o |




M  Today Sugar Mill in Power Plant
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After recent development, new power plants have excess capacity selling to national grid.

Sugar Cane Sugar Mill Raw Sugar

e \\\

T

Power and Steam White Sugar

Bagasse 27%

Bagasse Storage New Power Gen. Unit Sell to National Grid




M  Today Sugar Mill in Power Plant
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After recent development, Refinery plant operated all year round with ethanol plant.

_ White Sugar

Raw Sugar Refinery Plant

New Power Gen. Unit Sell to National Grid




M  Today Sugar Mill in Power Plant

MITR PHOL

Sell to National Grid

Mitr Phol 37 Mw.
Mitr Phukiew 48 Mw.
Mitr Kalasin 18 Mw.
Mitr Phuvieng 16 Mw.
Singburi 5 Mw.

Total 124 Mw.




N Development in Ethanol
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Before 2005, there were no Ethanol plants in Thailand

Factors affecting the recent change ;

e Challenge of rising fossil fuel price
e Reduce dependency on oil import

Fuel price

SENEEL) SRS (S o Target to increase domestic demand to
Policy 9 million liter / day in 2022

(R SRVEIRYI{ (=B eE10 / E20 / ESS
(FFV) *FFV market in Thailand

Climate change e Trend towards clean energy




Ethanol Production from Molasses

MITR PHOL

Sugar Cane Sugar Mill Sugar

Molasses -
600,000 ton/yr

100% to Ethanol Plants

Bagasse Storage New Power Gen. Unit Sell to National Grid

= Create higher value from Ethanol
production

= Sustainable cane value

= Apply by-product (vinasses) back
to cane field




N Ethanol Business

MITR PHOL

Company : Petro Green Co., Ltd.
Established : July 2005
Ethanol Capacity : 256 million liter/ year (4 plants)

Existing Plants : Chaiyaphum, Kalasin, Tak and
Suphanburi




N Value Creation Chain
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Particle Board

V1 RY iR e




Zero Waste
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IELZN,
Filter Cake

17V
Augudae

sandasn




N Waste Management
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- - Walldulavdauna wiadsuilselnseasrvhiu
Filter Cake - iNAUN3RHag

57




Waste Management
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gdssiarusandau
Naanu

Tafszuu Stabilization Pond
Tun1s1iNLinUNNg

gidsginavna1nadas

savireulyl, suuuain

I —




N Waste Management
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Vinasses is by-product from distillated ethanol process

- lafsaulavdauna walsuilseéiu

Vinasses - 1A Organic matter uazaudiu
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Commodity High Value

AL Value Added
" . _di Product
¥ ) r — +
Value Added Service
+
Pro:uct Knowledge
Service
Value Added
Product

Raw Sugar

I — 6
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il Market research&
| idea generation stage

EE— 2 Idea screening stage (Filter 1)

3 Product prototype stage and
concept development stage (Filter 2)

T T S T S S S S S S S S S S S S S S 5 o 4 Business analysis stage (Filter 3)

A 5 Market test stage (Filter 4)

6 Implement stage (Filter 5)
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N  waafaeitusi - Sugar Excellence

MITR PHOL

Sugar Excellence (EU grade)

Conditioning Silo Packing station




A naafiatei Sugar Excellence
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wﬁmﬁmsmmj - Mitr Phol Syrup
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N naadionaitugi - Mitr Phol Syrup

850 ml./ gy

MITR PHOL

RESTAURANTS]

ansduNssUAUIGLI AN/
Tua3a3au

Inversweet

@MITR PHOL
I ¢

B, 5%
- Sucrose 50% 2
=
- Glucose 25% km—‘m"m_

- Fructose 25%

180 ml./27a
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Carbon label === Carbon footprint

=
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2

HIAATMUAMUANTN

Q

UKAS UKAS
QUALITY MANAGEMENT
MANAGEMENT SYSTEMS
00-1 Health and Safety

001

ISO 9000 OHSAS 18001

GE)

)
l &
UKAS

QUALITY \
MANAGEMENT
)

ISO 22000

NTINTNAIFITURY
Ministry of Public Heatth

THE ISLAMIC CONMITTEE OFFICE OF THAILAND
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Sustainable production of industrial
chemicals from sugars

Challenge and Opportunities

Oil &
Gas

D

L
L

Refining &
Cracking
operations

 m——

- 3BBOE/yr

Renewable
Feedstocks

Sugar cane

Building
Blocks

“Cracker” products

e ethylene

* propylene
¢ butadiene
¢ aromatics

Source: International Sugar Journal, 2010

Integrated
Chemical
Processing

R

Energy intensive
Capital intensive
Large C-footprint

Intermediate
Chemicals

“Cracker-Plus-One” products

® 50to 100 chemicals
 established markets (>$1B)

e cost driven by feedstock price
* varying market dynamics

Sustainable, safer production at lower cost,

lower carbon, lower energy, lower capital
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N Bio-Plastic from Sugar Cane
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J\| Bio-Isoprene from Sugar Cane
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Goodyear, Danisco working on bio-isoprene.
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First you add knowledge ...

Bio-Isoprene
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