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Abstract

For biomass power generation, the choice of technology can not only affect energy gain, but it also involves pollution
reduction. The purpose of this article was to evaluate the most efficient technology for biomass power plants in
Thailand. Data on power generation technologies using biomass as a fuel were collected from the literature and from
on-site visits at three prominent biomass power plants. It was found that at present there are only two commonly used
technologies, the direct-fired system and the gasification system. Although the gasification system has not been
commonly used in Thailand, it allows for better energy efficiency and environmental friendliness. Moreover, the system
will also support future technology such as the integrated biomass gasification combined cycle (IBGCC). Therefore,
it was highly recommended for use in a power plant using up to 10 MWs of installing capacity, which is a common
size for a biomass power plant found in Thailand. The direct-fired system has some limitations. This system was
noted to have low energy conversion efficiency, with only about 20-30% of its heat energy converted to electricity.
The direct-fired system also emits a large amount of fine particles and some other toxic pollutants which need to be
controlled. Therefore, the use of a direct-fired system should be limited to a =10 MWs power plant which also can
afford expensive aerosol collectors, such as the electrostatic precipitator or baghouse filter, and a full time staff to

operate the system.
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Figure 1 Biomass power plant with direct-fired system
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Table 1 Top 20 leading biomass power plants in USA, Canada and Finland
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Power plant Installed capacity Fuel Boiler Pollution control
(MW)
Bay Front 30 Mill, TDF, coal Modified coal stokers Multiclones
and electroscrubber granular filters
Kettle Falls 46 Mill Traveling grate stoker Cyclone and ESP
McNeil 50 Forest, mill, urban waste Traveling grate stoker Cyclone and ESP
Shasta 49.9 Mill, forest, agriculture Traveling grate stoker ESP
El Nido (close) 10 Ag, forest, mill Fluidized bed Multiclones and baghouse
Madera (close) 25 Ag, forest, mill Fluidized bed No data
Stratton 45 Mill, forest Traveling grate stoker Cyclone and ESP
Chowchilla Il 10 Ag, forest, mill Fluidized bed No data
(close)
Tracy 18.5 Ag, urban Vibrating grate Multiclones and ESP
Tacoma 12 Wood, RDF, coal Fluidized bed Multiclones and baghouse
Colmac 49 Urban, ag, coke Fluidized bed boilers Multiclones and baghouse
Grayling 36.17 Mill, forest Traveling grate stoker Cyclones and ESP
Williams Lake 60 Mill Vibrating grate Multiclones and ESP
Multitrade 79.5 Mill Fixed grate stokers Cyclones and ESP
Ridge 40 Urban, tires, LPG Traveling grate stoker Fabric filter baghouse
Greenidge 10.8 Manufacturing Tangentially-fired Cyclones and ESP
Pulverized Coal
Camas 38-48 Mill Vibrating grate No data
Snohomish 43 Mill, urban Sloping grate NH3 injection, Baghouse
Okeelanta 74 Bagasse, urban Vibrating grate ESPs
Lahti 25 Urban, RDF Fluidized bed, gasifier ESPs

Source: Modified from Wiltsee™

Mill = mill waste = 3802

Ag = agriculture residue = Lﬂﬂfﬁqmdmimﬂm
Forest = 1A ldanih

Urban =zgzanniilad

Bagasse = U0

RDF = Refuse Derived

Fuel = (aIwasanass

Tire = 819708UG

Coke, coal = TNu#AK
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Table 2 Technology among on-site visited power plants
Power plant Plant1 Plant2 Plant3
Technology Direct-fired system Direct-fired system Gasification
Installed capacity (MWs) 52 7.5 0.15
Biomass Bagasse Bagasse Corn cob
Fuel transportation Lorry Lorry, mini-tractor Pickup truck, mini-tractor

Fuel preparation Crush if it is a sugarcane leaf,

or rice straw

Crush if it is a sugarcane leaf, or

rice straw

Leave it dry under the sun

Dust collector Venturi scrubber

Electrostatic precipitator

Not use

Ash disposal Landfill or use as a soil fertilizer

Landfill or use as a soil fertilizer

Use as a soil fertilizer

Wastewater management Treated by wastewater treat-

ment system and reuse

Treated by wastewater treatment

system and reuse

Treated by wastewater treatment

system and reuse

Noise control Keep generator in a close

room, use PPE if enter

Keep generator in a close room,

use PPE if enter

Keep generator in a close room,

use PPE if enter

PPE = Personal protective equipment
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Technology development Fully developed Developing
Energy efficiency 20-30% 30-40%

Commercially available capacity
Level of pollution production

Particulate control system

A few to >100 MWs
High (i.e. fine particle and carcinogen)

ESP or baghouse

10 KWs to 10 MWs
Low (i.e. CO)

Not required
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