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Outline

Development of Cogeneration in Sugar Mills
Power Business Group in Mitrphol
nnovation in the Company

Next Step for Renewable Energy
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‘What drove the change?
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Before Year 2000
» Mostly low-pressure boilers (< 25 bar)
e Some are very old (> 30 years)
e Mostly within the sugar mill.
e Boilers have been designed deliberately with low efficiency.

 Purchase of used equipment are common.



Innovation In the past ten years

e Use of medium-pressure boilers and high efficiency turbine
 Excess electricity export to the national grid.
* Professional approach in project development.

 Use of special purpose company



PHU KHIEO COMPLEX OVERVIEW

Ethanol Plant Bio-Energy (Power Plant) ,
200,000 L/d 345,000,000 KWh/y sugar Mill
i 2,400,000 Tons Steam/y 3,000,000 TC/y

Particle Board
54,000 TB/y




Bio-Energy Company

Major shareholders
Location

Total capacity

Fuel

Major off-takers

Major equipment

O&M
Incentives

. Mitr Phol Sugar Co., Ltd.

. Suphanburi and Chiyaphom Province, Thailand
: 140 MW

. Bagasse, cane leaves, wood bark, and rice husk
. EGAT 76 MW (SPP, 21-year firm contract)

Mitr Phol Sugar Co., Ltd. (steam + power)

: Boilers - 4x120 t/h, 68 bar, 510 °C

Turbine — 2x41 MW extraction-condensing
Existing boilers + turbines (from sugar mill)

. Internal
: BOI privileges, EPPO subsidy 4.2 cent/kWh



How did we do I1t?

Before After

Mechanical force to
shredder and milling

Sale to Grid
6 MW

12 kWh/ton cane

Steam 1 bar

ar m|II

® Sale to Grid

Boiler

|| T/G #5 (12 MWy 5 27 MW

55 kWh/ton cane

®

New T/G (41 MW




Turbine Generator 12 MW

™ 3 Boilers 310 t/h (16 Bar , 370 C)
b 1 Boiler 160 t/h (30 Bar,370C)
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Major Technical Innovation

e First high-pressure boiler turbo-generator system in ASEAN
sugar industry

* Boiler efficiency over 90 % (LHV basis)

» Cogeneration thermal efficiency over 60 %

 High flexibility in operation

 High electricity export to the grid: 27 MW

« Multi-fuel firing capability

 \Water-cooled vibrating grate furnace

e Modern monitoring & control system (DCS)

 Use of steam transformers



‘ Use of Steam Transformer

STEAM AND ELECTRICITY SUPPLIED BY HIGH PRESSURE BOILERS AND
EXTRACTION - CONDENSING TURBO-GENERATORS
Fuel

Sugar Fr_ocess

A Demin Water

Steam Pressure Steam Transformer
70 kg/cm? 1.0 kg/cm?,120°C
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| Sugar
Boiler T %

Condensate Tank

Extraction-Condensing 3/
Turbo-generator | 41 Mwe ﬂ! In-house Factory

@ Bl 25-27 MWe
Sell to Grid

Condensate Water




‘ Innovation Iin Feed Stock

Rice Husk




Favorable Environmental Impacts

e Stack emission

Particulate 20 -50 ppm
NOX 120 - 160 ppm
SOXx 0-8 ppm

o Solid waste: ashes from boiler are mixed with filter cake from
the sugar mill and goes back to sugar cane plantation as soil
Improvement substance.

e CO2 mitigation potential : 100,000 ton CO2/year



Soclo-Economic Benefits

 Increased business activities in the province

e More jobs have been created

o Created value added to many agricultural waste
« (Capacity building of the existing workforce

* New technology transfer to the sugar industry

* Reduction of the nation’s import of fossil fuel for power
generation

e Reduction of CO2 emission to the atmosphere more than
200,000 ton/year



Management Challenges

Main Concern Internal production External customer
Efficiency Less priority Major concern
Engineering In-house Out-source
Investment Low High

People

e Recruitment Sugar industry Power plant

« Compensations
Communication Informal Formal

Need a new management concept !




‘ Recognition

RENEWABLE ENERGY AWARD WINNER
BIOMASS COGENERATION PROJECT
THAILAND, JUNE 2005

- ASEAH ENERGY AWARDS NIGHT
13 July 2005, CAMBODIAN CULTURAL VILLAGE, SIEM REA

RENEWABLE ENERGY AWARD WINNER
BIOMASS COGENERATION PROJECT
ASEAN, JULY 2005




What Will Be Next Step?

Process Improvement

Gasification Process - 2"d generation of
technology to convert biomass to energy -
cleaner and more efficient

Alternative Sources of Biomass

1 ton Municipal Solid Waste (MSW) can convert
to energy equivalent to 1 barrel of oil or 1/4 ton
of coa

Other high potential Renewable Energy
Solar Power Plant




GASIFICATION PROCESS



‘SII\/IPLIFIED GASIFICATON CONCEPT
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Combustion Gas
engine
Gasification

Biomass b
Biomass Gas-
NTV HTV :
30 % H,0 15 % H,0 cooling

Drying heat
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Cellulosic Ethanol from Biomass Gasification




WASTE TO ENERGY




Energy Potential for Municipal Solid Waste

Reduce dependence on fossil fuels
Thermal treatment of 1 ton MSW equivalent to saving 1 barrel of oll
or 1/4 ton of coal

1 Ten MSW — WTE
. Convenfional = T e ————
1 Barrel Qil —> Boiler > steam /elechicity
1/4 ton Coal |—> Cﬂnl_ﬁred
Boiler
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Eff. >35%
Eff.< 25%

Eff. <10%
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' Process Diagram 13 Wihe nve:




SOLAR POWER PLANT
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Solar Cells Power Plant

Flow Diagram

Solar Cells Modules
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