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Editor's Talk

Thailand’s dependence on imported energy-whether crude oil, petroleum products, natural gas, coal, or electricity-is increasing every
year. In 2013, the value of energy import reached 1,416 billion baht (growing at a compound annual growth rate of 9% during 2004-2013).
Therefore, the Government has supported production and use of domestic renewable energy resources, which fortunately are
abundant in Thailand-whether solar, hydro, biomass, or wastewater from industrial sectors, livestock farms, and municipal waste.
This newsletter will present you E for E’s works on renewable energy in the previous year, sponsored by both public and private sectors.
In E for E Highlight, the feasibility study on the use of Dimethyl Ether as a substitute for LPG, awarded by the Department of Energy Business
is described while in ESCO Fund Corner, we present variety of biogas projects supported by the ESCO Revolving Fund. Finally, we introduce
you the small village in Chiangmai which develops their water reservoir, previously for agriculture only, to produce electricity for selling to
the grid. This initiative generates more income to the villagers so as to be self-sustaining. The project has been supported by Thai Oil Public
Company in the form of interest-free loan.
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DME

An Option for LPG Substitute
Previously, the Government had a policy to maintain
the retail price of LPG lower than those of other fuels. This
has led to the continuous expansion of LPG consumption in
households, transport, and industrial sectors. Thailand,
therefore, has had to import LPG since April 2008 and the Oil
Fund has to shoulder compensation of the difference between
the imported price and the controlled price. Till September

2013, the compensation amount is over 130 billion baht, and
it will be charged from consumers of any petroleum product.
To reduce the burden of the Oil Fund, the Government has
launched a number of measures, e.g. gradual adjustment of
LPG price, provision of alternative fuels that are lower cost
to replace LPG. One of the alternative fuels to replace LPG
is Dimethyl Ether or so-called DME.

First of all, we would like to introduce DME. DME is
the organic compound with the formula CH3OCH3. It is a
colorless and odorless gas at the ambient temperature and
atmospheric pressure. When pressurized or cooled, it turns
easily into liquid, which is convenient for storage and
transportation. DME is a multi-source and multi-purpose fuel,
i.e. DME can be produced from any raw material with carbon
component including natural gas, coal, methanol, biomass,
and organic waste. Moreover, it can be utilized on various
forms of fuel such as LPG substitute, diesel substitute, fuel
cell as well as raw materials in many industries, e.g. spray.

Since its physical properties are comparable to those
of LPG and it is environmentally friendly, DME has drawn
attention from various countries to be promoted as an
alternative fuel. The DME production and use as a fuel was
firstly demonstrated in China and Japan in 1996. In 2003, the
first commercial DME production plant with the capacity of
10,000 ton per year was constructed in China by Lithianhua
Group. From then, DME production plants were expanding
gradually. It was until 2007 when the DME production has
rapidly grown due to the Chinese government has cut value
added tax (VAT) on DME, i.e. from 0.48 million ton per year
in 2006 to 11 million ton per year in 2012.
In China, the main raw material for
producing DME is coal. Most of DME
manufacturers occupied methanol
production plants located near coal mines
to exploit coal as raw material and delivered methanol to DME
production plants located near consumers in various towns.
The actual production is only 26% - 35% of the total installed
capacity (IDA, 2012) due to unclear measures to boost up
the demand of DME. Almost 90% of DME in China is used
as LPG substitute; however, DME-LPG blends are illegal in
some provinces such as Guangdong, Zhejiang. Meanwhile,
in some provinces where the price of DME was much lower
than the price of LPG and no regulation controlling the ratio
of DME-LPG blends existed, more than 50% mixture of DME
into LPG was applied. This misuse swelled rubber parts of
valves, and led the mixed gas of DME and LPG leaked. This
reduced confidence of consumers. (Japan DME Forum, 2011).
Also, uses of DME as a diesel substitute for fuelling
buses with modified engines as well as uses as a fuel for
boilers have been demonstrated. (ENN, 2010)

DME bus & filling station
in China (ENN, 2010)

In Japan, a DME production plant with the
capacity of 80,000 tons/year using imported
methanol as raw material was constructed.
The produced DME was applied to electricity
generation, to use in boilers in industries, and
to use as a fuel in transportation. The Japanese government
promoted the development of DME production technology
for distributing aboard instead of domestic production and
use. Most of DME application in Japan, therefore, was
demonstration and focused on industrial and transportation
sectors since the demand of LPG in households is very low.
In Korea, a pilot DME production plant with
the capacity of 10 tons/day using natural gas
as raw material was demonstrated. Also,
DME - LPG blends at the ratio of 20:80 has
been tested to substitute LPG in households
and restaurants as well as the LPG vehicles. Moreover,
100% DME has been tested in trucks and buses formerly
using diesel.

A 4t/d BioDME plant in Sweden (www.biodme.eu)

				
				

In Sweden, a pilot DME production plant
with the capacity of 4 tons/day using
black liquor and woodchip as raw
material was demonstrated. The produced
DME has been used for fuelling the
modified trucks. Currently, the test
is still running.

Regarding Thailand, the preliminary feasibility study on
the application of DME shows that it is financially feasible to
produce DME using lignite or imported coal as raw material
to use as a LPG substitute. However, opposition against
coal lessens the opportunity to develop the DME project
in Thailand. Moreover, although the physical properties of
DME is close to those of LPG and the existing LPG storage
and transportation system can be applied to DME, DME
can dissolve rubber and plastic materials, any rubber and
plastic part with 100% direct contact to DME needs to be
replaced with DME resistant materials. There is no need for
modification of LPG container. The performance test of any
equipment should be conducted regularly and more carefully.
More tests on material compatibility are required to ensure
safe use without any long-term impact on appliances and
users. The appropriate policy to promote DME production and
use is required. Whether DME will be promoted in Thailand
depends upon the decision of the government, situation of
energy prices as well as the future direction of the country’s
energy.
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Promoting the Investment of Electricity
Generation Using Biogas from Wastewater
and Organic Wastes
Currently, electricity generation using biogas from wastewater is widespread in
many industrial factories and large animal farms. In November 2013, there were 92
projects from those producers selling electricity to the grid. Their total sales amount is
157.25 MW, accounting for 9% of the total sales from renewable energy. (www.erc.or.th)
However, in some industries or small projects, electricity generation from biogas is
developing, e.g. community-based liquor distillery due to small amount of wastewater
in each distillation unit, community waste management.
Electricity generation from biogas is one of the investments supported by ESCO
Fund. Two different types of financing are applied. For a new project of which the
investment covers both the biogas production system and the power generation system,
including other system components, the Fund will support in the form of equity investment.
For an existing project which already has a biogas generation system and wishes to
expand the business by using biogas to generate the power, or an existing biogas
power plant with a low-efficiency gas engine, the Fund will support in the form of
equipment leasing for purchasing aa new high-efficiency gen-set. Although the
measures for supporting a new project and an existing one are different, the criteria
for financial support granting will be in the same line, i.e. considering the overall project
feasibility because the source of revenue for paying back, in installments, the money
used for equipment leasing will be from the revenue of that project. The key factors
taken into account for feasibility analysis include secure supply of raw materials and
appropriateness of technology.
In considering feedstock potential and security, it is necessary to analyze the
components of wastewater, solid wastes, or other wastes that will be the source of
biogas generation to estimate the amount of biogas produced, which will have an impact
on its use for power generation via the gas engine. Another key factor is the security
of supply. While E for E has given an important consideration on the ownership of
feedstock, opportunities are also opened for biogas power plant project development
using wastewater from other sources if the project evaluation reveals that there is no
risk of feedstock shortage in the future. For example, the project of Stepwise Energy
Management Co.,Ltd. has to collect wastewater from various community-based liquor
distilleries for biogas production. The wastewater is considered as a secure supply
since individual wastewater treatment is costly for the owner and there is no regulation
on wastewater treatment for small liquor distilleries owned by community-enterprise.

Appropriateness of technology: There
are two main processes in producing
electricity from biogas, i.e. biogas production
and electricity generation. The technology for
biogas production must be recognized and
reliable. Also, it must be suitable for the
project in terms of price and technology
of the treatment system. Projects in which
co-investment will be considered by E for E
must have an EPC (Engineering, Procurement,
and Construction) contract executed to prevent
possible risks related to the system construction
and to have the system performance
guaranteed. As for the technology of the
application of biogas to produce electricity, i.e.
gas engine technology, the evaluation made by
E for E is based on the credibility of gas engine
manufacturers. From the past experience in
managing the ESCO Fund, it is found that, in
the past, the price of a brand new gas engine
was much higher than a modified one, biogas
power plants that were established then would
rather opt to use a modified gas engine.

However, due to low efficiency of a modified
gas engine, being at 15-20% while the
efficiency of a brand new one imported from
abroad is as high as 40%, coupled with the
fact that the price of a brand new gas engine
has considerably decreased, many projects
which are now in operation have applied for
ESCO Fund support under the equipment
leasing instrument in order to purchase new
gas engines to replace the existing modified
ones. Consequently, in granting investment
support to a biogas power plant project,
E for E has given an important consideration
of a new gas engine and will take into account
the size suitable for the project, including the
engine price which must be reasonable.
In addition, consideration is made on the
warranty of the quality as well as performance
of the engine.

E for E has awarded financial support from ESCO Fund to Three biogas power plant projects, as follows.
Name of the project
Stepwise Energy
Management Co., Ltd.
Khao Keaw Farm Co., Ltd.

Maxwell 1991 Co., Ltd.

Location

Description

Form of Supported
Amount
Support
Equity
10 MB
Investment

Meung District,
Nakhon
Ratchasima
Thamai district,
Chanthaburi

Using wastewater from community-based
liquor distilleries for biogas production with
installed capacity of 1 MW
Using wastewater from pig farm for biogas Equipment
production with installed capacity of 100 kW Leasing

Sikew district,
Nakhon
Ratchasima

Using wastewater from community-based
liquor distilleries for biogas production with
installed capacity of 1 MW

Equipment
Leasing

1.53 MB

12.6 MB

Status
COD is
expected
by Nov 13
Already
installed
COD is
expected
by Feb 14

(GEM)
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More Income from Pico-hydro Electricity
As presented in previous issues of our
Newsletters, Green Energy Mechanism (GEM) has
mobilized fund from international and domestic
donors in both public and private sectors to develop
renewable energy projects in off-grid and remote
areas in the form of grant, e.g. Pico hydro power at
Huai Poo Ling village, Jom Thong district, Chiang
Mai; Solar PV systems for the Learning Centers
of the Border Patrol Police in Mae Sariang district,
Mae Hong Son, Dissemination of high-efficient
stove for steaming tea leaves in Muang Pan district,
Lampang. In this issue, E for E will bring the reader
to visit the pico-hydro power project at Mae Jo
village, which has been supported by Thai Oil Public
Company in the form of interest-free loan and the
ESCO Fund in the forms of equity investment and
technical assistance.
Mae Jo village is situated in Baan Poa sub-district,
Mae Tang district, Chiang Mai. There are 111
households in the village, most of which are
agriculturists. The main source of water for their
agriculture is Huai Mae Lerm reservoir, the project
under the initiative of His Majesty the King. Since
1992, the villagers have gathered as “Maejo
Baandin” group to run homestay business, provide
training in building earth home, etc. The group also
manages the use of water from the reservoir by
setting the plan to open/close the water gate, setting
the fee rate of water use, planting trees nearby to
maintain the water level and quality in the reservoir
enough for agriculture as well as daily consumption.
After visiting the Mae Kum Pong project,
developed by the Department of Alternative Energy
Development and Efficiency (DEDE), the Maejo
Baandin Group desired to develop its own pico-hydro
power plant using water from Huai Mae Lerm
reservoir to sell electricity to the national
grid.

The villagers, therefore, set up the community
enterprise, namely Baan Maejo Hydro Power to
develop the pico-hydro power plant to pay tribute
to HM the King on the auspicious occasion of the
7th Cycle (84th) of His Majesty the King’s Birthday
Anniversary on 5 December 2011. The Department
of Alternative Energy Development and Efficiency
together with the Palang Thai Foundation and the
Energy for Environment Foundation (E for E) have
supported the villagers in the establishment of the
community enterprise, the assessment of hydro
power potential, and the organization of management
system.
According to the survey, the hydro power
potential of Huai Mae Lerm reservoir is more than
27.5 kW. Then, E for E has selected 37-kW turgo
turbine to apply with 15.3-m head and 290-litre-per
-second flow. The total investment cost is 4.225
million THB, which considers low due to the existence
of the reservoir and the short pipe length between
the reservoir and the plant.
The plant has sold electricity to the grid since
last February. Its annual production is about 160,000
kWh which will generate the income of about 720,000
THB/year to the community. Since this community
-owned project brings about the community’s
sustainability, Thai Oil Public Company has supported
the project via the Green Energy Mechanism by
providing 2.525-Million-THB interest-free loan to the
community enterprise. Also, E for E as an ESCO
Fund manager provides the equity investment
amounting 1.7 million THB. When the community
receives the payment from selling electricity, it will
reimburse to ESCO Fund, which will return to DEDE.
The remaining income will be applied for conserve
the forest areas and building an organic fertilizer
plant to reduce chemicals in agriculture and the
storage of seeds.

Energy
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Activity

• Dr. Piyasvasti Amranand, Chairman of E for E, together with the
representatives from Department of Alternative Energy Development
and Efficiency and Thai Oil Public Company participated in the opening
ceremony of Baan Maejo hydro power plant in Baan Poa sub-district,
Mae Tang District, Chiangmai on 15 March 2014. This project has
been supported by the ESCO Fund in the form of equity investment
amounting 1.7 million Baht and by Thai Oil Public Company in the
form of interest-free loan amounting 2.525 million Baht. The plant
is managed by Baan Maejo Hydro Power community enterprise. Its
COD was 12 February 2014. The actual electricity selling to the grid
is about 16.5 – 18.5 kW. The annual sale is approximately 160,000
kWh which will generate the income of about 720,000 THB/year to
the community.

• The officer from the learning center on agriculture of Mae Yuam
municipality together with E for E staff has installed the biogas
production systems from animal dung at 7 residences and 1 school
in Mae Yuam sub-district, Mae Sariang District, Mae Hong Son during
12 – 18 January 2014. This is the extension of the pilot installation
in last year. The system will help reduce the problems of undesired
odor from animal dung leading to better health condition, and also
produce biogas to substitute LPG. The latter can reduce the expense
of the villagers amounting 2,000 THB/year. Moreover, the digested
organic matter can be used as a fertilizer to enrich the soil. To ensure
that the villagers will be able to maintain the systems, E for E also
provided the advice on operating and maintaining the system as well
as the cautions for the villagers and the school officers.

• E for E held the training course for local technicians in repairing
solar home system at Tham Lod Sub-district, Pang Mapha district,
Mae Hong Son during 16 – 20 December 2013 and at Mae Suad
Sub-district, Sob Moei district, Mae Hong Son during 24 February
- 4 March 2014. This is one of the activities under the UN joint
programme on Integrated Highland Livelihood Development in Mae
Hong Son aiming to strengthen the skill of local technicians who
joined the earlier training in March 2013. This course highlighted field
practice so that the technicians can help revitalize the villagers’ solar
home systems. The course has been instructed by Mr. Pichet Chumjai,
the instructor from Lamphun Technical College and the team. The
total attendances are 17. All learned how to check and analyze the
cause of disorder and to revitalize correctly.

Review

The Ministry of Energy has had strong efforts to promote
renewable energy to meet the target of the 25%-in 10-year
Renewable and Alternative Energy Development Plan. However,
one of the key obstacles is the opposition against large power
plant construction, the Ministry, therefore, turns to promote small
scale of electricity generation. Since there is a large potential of
solar energy in Thailand, i.e. its yearly-average radiation is about
4-5 kWh/m 2/day, the Ministry of Energy has launched the
campaign to promote grid-connected solar PV rooftop on
residential, commercial, and industrial buildings, which is enormously
attractive for investors.
On August 13, 2013, the Cabinet had the resolution to provide
an incentive for grid-connected solar PV rooftop in the form of
Feed-in Tariff. The tariff offers a guaranteed purchase agreement
for the projects of which the commercial operation date (COD)
is within December 2013 for 25 years. The rates depend upon
building types and system size as described in the Table.
Category

Installed Feed-in Tariff Total Purchasing
Capacity (kWp) (THB/kWh) Amount (MWp)

Residences
0 - 10
6.96
Small commercial
>10 - 250
6.55
buildings
Large commercial
		
buildings and
>250 - 1,000
6.16
small- and medium
-sized factories

100

100

The Feed-in Tariff, which varies upon the actual investment
cost, is the key driver for the public and investors to propose
electricity sales to the grid. This can be observed from
more-than-100 companies, newly-registered to join the program.
This is due to the restriction specified by the Energy Regulatory
Commission (ERC) allowing that one company can propose
less-than-1-MW sales to the grid. Since the proposal from
residences was much lower than the target, the ERC had extended
the purchasing duration to 15 November 2013. The permission
under the Factory Act required from Department of Industrial
Works for those factories or power plants with the capacity of
engine is not-less-than 5 hp or about 3.75 kW is waived for
residences only. The commercial buildings and factories still need
to request for such permission.
Moreover, some issues are unclear; for example, how to
manage the solar panel when it reaches 25-year lifetime. Where
it will be left or disposed is still questioned. The government
should take this into consideration to ensure that the promotion
will not cause any difficulty in the long run.
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Promoting the Investment of Electricity Generation
Using Biogas from Wastewater or Organic Waste
Currently, electricity generation using biogas from wastewater is
widespread in industrial plants and large animal farms. In November
2013, there were 92 projects from those producers selling electricity
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DME… An Option for LPG Substitute
Previously, the Government had a policy to maintain the retail price
of LPG lower than those of other fuels. This has led to the continuous
expansion of LPG consumption in households, transport, and industrial
sectors. Thailand, therefore, has had to import LPG since April 2008 and
the Oil Fund has to shoulder compensation of the difference between
the imported price and the controlled price. Till September 2013, the
compensation amount is over 130 billion baht, and it will be charged from
consumers of any petroleum product. To reduce the burden of the
Oil Fund, the Government has launched a number of measures,
e.g. gradual adjustment of LPG price, provision of alternative
fuels that are lower cost to replace LPG. One of the alternative

to the grid. Their total sales amount is 157.25 MW, accounting for 9%
of the total sales from renewable energy. (www.erc.or.th) However,
in some industries or small projects, electricity generation from biogas is
developing, e.g. community-based alcohol distillation due to small amount
of wastewater in each distillation unit, community waste management.
To promote the development of electricity generation from biogas
in those industries or small projects, ESCO Fund has provided two forms of
financing, i.e. equity investment for large projects of which investment include
biogas production system, gas engine, and utilities, and equipment leasing of
gas engines for projects having already installed biogas production systems or
to replace the existing low-efficiency gas engine in some projects. Although two
financing supports are different, the criteria are the same. E for E has assessed
the project feasibility to ensure that the projects will be able to reimburse to
ESCO Fund. The key factors include stability of raw material supply
and appropriateness of technology.

fuels to replace LPG is Dimethyl Ether or so-called DME.
First of all, we would like to introduce DME. DME
is the organic compound with the formula CH3O CH3.

(GEM)

It is a colorless and odorless gas at the ambient
temperature and atmospheric pressure. When
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More Income from Pico-hydro Electricity

pressurized or cooled, it turns easily into liquid, which

As presented in previous issues of our Newsletters, Green Energy

is easier for storage and transportation. DME is a

Mechanism (GEM) has mobilized fund from international and domestic donors

multi-source and multi-purpose fuel.

in both public and private sectors to develop renewable energy projects in
off-grid and remote areas in the form of grant, e.g. Pico hydro power at Huai
Poo Ling village, Jom Thong district, Chiang Mai; Solar PV systems for the
Learning Centers of the Border Patrol Police in Mae Sariang district, Mae
Hong Son, Dissemination of high-efficient stove for steaming tea leaves in
Muang Pan district, Lampang. In this issue, E for E will bring the reader to visit
the pico-hydro power project at Mae Jo village, which has been supported
by Thai Oil Public Company in the form of interest-free loan and the ESCO
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Fund in the forms of equity investment and technical assistance.
Mae Jo village is situated in Baan Poa sub-district, Mae Tang district,
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Chiang Mai. There are 111 households in the village, most of which are
agriculturists. The main source of water for their agriculture is Huai Mae
Lerm reservoir, the project under the initiative of His Majesty the King. Since
1992, the villagers have gathered as “Maejo Baandin” group to run homestay
business, provide training in building earth home, etc. The group also manages
the use of water from the reservoir by setting the plan to open/close the
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water gate, setting the fee rate of water use, planting trees nearby to maintain
the water level and quality in the reservoir enough for agriculture as well as
daily consumption.
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