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BIOMASS Power Plant Technology and
Investment Opportunities in Thailand
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Biomass Power Plant Technology and Investment Opportunities in Thailand
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Supreme Renewable Energy Co., Ltd’s 160-kW
“~ Biemass Power Plant Using Gasification =

In the issue No. 33, we presented biomass
potential in Thailand describing that the existing
biomass resource amounts 2,400 MW. This issue,
therefore, will present electricity generation
technology to harness energy from such biomass. Also,
financial data of each project size including initial
investment cost, operation & maintenance cost, and
internal rate of return (IRR) will be provided for
making investment decision.

There are two main types of technologies for
electricity generation using biomass:

% Direct Combustion Technology: Direct combustion
technology together with steam turbine is the most
common process for electricity generation using
biomass. The process starts from burning biomass
directly for boiling water to high pressure and high
temperature steam. Then, the steam generated
drives the condensing turbine to produce electricity.
This technology is suitable for large scale power
plant with capacity exceeding 1 MW.

@ Gasification Technology: Gasification is a power
generation technology starting from incomplete
combustion of biomass in gasifier, with limited air to
produce syngas composing of carbon monoxide (CO),
hydrogen (H,), and methane (CH,). The syngas
produced can be used directly for heating purpose or
fed into the gas engine for electricity generation.
The system is more suitable for the less-than-1-MW
biomass power plant. /5‘? ",
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The new Renewable Energy Development Plan
aims to increase the share of renewable energy to
25% of final energy consumption within 10 years.
Whereas, the target for electricity generation
using biomass under this Plan has been reduced
from 3,700 MW to 3,630 MW.

As of September 2011, It is found from VSPP
date of EPPO that there are 84 SPPs and VSPPs
selling electricity to the grid ; there total installed
capacity and sales to grid are 1,397 MW and
704 MW, respectively, while another 270 SPPs and
VSPPs under the project approval process with the
total installed capacity and sales to grid.of 2,523
MW and 1,970 MW, respectively. The total installed
capacity of both groups is 3,920 MW, 290 MW
higher than the target. It remains to be seen
whether all these projects will materialize.

However, the most crucial factor for
investment on biomass power plant is sufficiency
and stability of fuel supply as well as its reasonable
price. It is, therefore, essential to investigate the
potential of biomass clearly to avoid project
failure due to high prices or shortage of fuel
supply. Current situation of some biomass supply

can be concluded as follows:

- It is not feasible for any biomass power
plant investment except that investors are rice
mill owners who possess rice husk.

Rice Straw, Corncob, and Sugarcane Leaves:
Although these types of biomass are considerably
available, it is so bulky that the transportation
cost is high. They, therefore, apply for small-scale
power plant.

Rhizome: A large amount of cassava

y?'ﬁ'rh zome is not exploited; however, it is risky for

nology selection due to its high moisture
cof ent and 501l contamination.

Eucaiyptus Bark and Rubber Root: Recently,

- eucalyptus bark and rubber root are used as fuel

for power generation.
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Investment Opportunities on Biomass Power Plant
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True Energy Power Lopburi Co., Ltd.’s 7.5-MW Biomass Power Plant Using Steam Turbine

-

The feasibility of bioméssﬂpé&ver plant

investment depends upon various factors

including biomass potential, investor potential,

appropriate selection of technology, project

finance, as well as government poﬁii-::y.‘,Ti}e key
current policy is adder at 0.3 and 0.5 THB/kWh ;
for large- and small- scale power plant,
respectively. The additional 1-THB/kWh rate
is also provided for 3 Southern most provinceé.

‘The current rate of Adder will lead to the
_internal rate of return from investment of both

large- and small- scale biomass power plant
ranging from 13% to 15% as shown in the table.
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Case Study on Investment of Various Biomass Power Plants
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. 7.5 9.9 0.9

Installed Capacity (MW)
walwlad fesulat saulati W adn
Technology Steam Turbine Steam Turbine Gasification
HaELIwaa (s 400 - 450 660-690 50-60

[ Investment Cost (MB)
Usenndania lsidu Lﬁé‘aﬂlﬁgméﬂﬁa Fsgalwa
Biomass Type Woodchip Eucalyptus Bark Corncob
VIO MR .800-1,200 400-500 300
Biomass Price (THB/ton)
v»iﬂ%'ahs.s‘luﬂﬁ&sﬁ%ﬂmtazsﬁamﬁwge (6iad) . ) . .
O & M Cost per annum ek M4 S %
Soswanauunumeln (IRR
T 11% - 13% 13% - 15% 14% -15%
Internal Rate of Return (IRR)
Gtmgumswa@iwm (Wn/vag) 2.5-2.6 o 2.4-2.5 25-2.6

Unit Cost of Electricity (Baht/kWh)
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Coconut Waste ... Potential Biomass Resources
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Although there are a number of biomass power plant
in Thailand, most of these projects are using rice husk
from rice mill, bagasse from sugar mill, or wood chip from
paper mill. The prices of biomass are getting higher and
higher due to their huge demand. The investment on
power plant using these types of biomass is now risky;
however, there are other agricultural wastes in Thailand
such as waste from coconut processing industry.

Coconut is one of the major
crops of Thailand. Its import value
is over 400 Million Baht in 2010.
(OAE) Coconut is grown greatly in
the areas of Samutsongkhram,
Samutsakhon, and Ratchaburi;
therefore, there are a number of
coconut processing plants in the
areas. These plants left behind
coconut fiber, shell, and empty
fruit bunch. For example, there are
14,612 Rai areas growing coconut.
It annual production of 511,420
tons results in wastes including
~shell, empty fruit bunch, and
leaves amounting 46,028, 4,603,
and 9,206 tons/year, respectively.

These wastes with appropriate preparation process
can be used as a fuel. The fuel preparation process
includes shredding and drying. The heating value of these
coconut wastes is about 7.19 MJ/kg at 50% moisture
content, proximate to bagasses used as fuel in sugar
mills. Their availability and fuel characteristic lead the
coconut wastes to be another attractive fuel for power
plant investors.

Currently, There is a Biomass Power Plant
under development. The Plant uses coconut waste
as fuel in Samutsakhon province. Its installed
capacity is 9 MW and the total investment is 700 MB.
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Energy Town in Honor of HM the King

Umphang is known as the location of the famous waterfall, Thi Lo Su Waterfall, where a number of tourists dream for.
The journey to Umphang is not easy. The only road linking Umphang to other parts of Thailand at Mae Sod District, Tak

Province is the 164-km highway with 1,219 curves along the mountain. This long and curvy route also prevented Umphang from
national grid connection till the end of 2010

However, there exist some areas without electrification along Thai-Myanmar border including
Mae Chan Sub-district. Without electricity, protecting the country’s border is very complicated. No
communication devices can be used to call for help and warn villagers nearby during the unrest.
Moreover, villagers in this border area are facing health problems; however, there is no sufficient
electricity for four local health care centers in the Sub-district to provide initial treatment for those

in emergency, while the distance from the border area to the local hospital is so long that some of
them cannot be saved.

To enhance capacity of border protection, health service provision, and life quality of villagers in the border area,
Thai Ol Plc., together with the Energy for Environment Foundation (EforE), has executed the project, “Umphang ... Energy
Town in Honor of HM the King” to celebrate of His Majesty the King’s 84t Birthday.

The project implementation started from 2011. The major sub-project is micro hydro power in Thi Jor Chee village, which
is now under permission process. Other sub-projects include electricity generation using biomass and solar energy to provide
electricity for office of local administration, health care centers, schools, and stations of border protection services.

In the last December, two photovoltaic systems with the capacity of 968 Watt and 370 Watt have been installed at the
joint station of soldiers and border petrol and health service center of Ma-O-Kho village, respectively. The installation enhances
both border protection services as well as healthcare services of the village.
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E for E exhibited at both “Thailand ESCO Fair 2012” and
“ESCO Business Matching” held by the Federation of Thai
Industries to provide information about renewable energy
and energy conservation on Jan 17, 2012 and Feb 29, 2012,
respectively. The former has been held at QSNCC, and the
latter has been held at The Twin Tower hotel. ‘
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E for E joined Thai Oil’s CSR activities at Mae Joe
village, Mae Tang District, Chiang Mai Province.
The activities included preparing soil block for building
power house construction and doing the wild fire
protection line.

o A
ANE. FANNDUTNLIND

LERNATIIANNATERIN I UN AT
dnsulsznauria meldlasems
sumanamansiuagvalszn
uuﬁuﬁ@ﬂuﬁm%m}amau Tman
6 n%s lukudt @ nuansug uay
7.1800 9 uddesdon e
22-30 fwian 2665 laafgidrsan
ALUINNN 270 AL

As a part of UN Joint Programme on Integrated Highland
Livelihood Development in Mae Hong Son (UNJP), E for E
conducted awareness building program on energy related
issues for general public. Six sessions were held for villagers
in Mok Cham Pae and Tham Lod Subdistricts of Mae Hong Son
Province during 22-30 March 2012. The number of
attendance is more than 270 people

Energy Hot News
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Energy Regulatory Commission Board announced
to increase fuel tariffs (ft) for June to August by 30
satang per unit. Average prices will rise to 3.8 baht
per unit (kilowatt-hour) from 3.5 baht now.
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SPCG start its 4t 6-MW solar farm in Khon Kaen
Province in last February.
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Ministry of Energy revealed that the suspension of
natural gas production in Myanmar during April 8-17
reduced the supply of 1.1 billion cubic feet per day,
or 24% of Thailand's total gas usage of 4.6 billion
cubic feet per day. The 10-day shutdown forced Egat
and private power plants to reserve 88.7 million litres
of diesel and bunker oil to make up for the loss of
natural gas. Fortunately, only 56.9 million litres of
costly bunker oil and diesel were used, so the fuel-
tariff (ft) adjustment in power bills for the May to
August period is likely to be less than the 5 satang
increase expected.

Energy for Environment Foundation
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99/305 Thetsaban Songkhro Road, Lat Yao,
Chatuchak, Bangkok 10900 Thailand.

Telephone : +66 2953 9881-4

Fax : +66 2953 9885
Email : efe@efe.or.th
Website  : www.efe.or.th



