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Royal Initiatives on Hydro Energy and
Dam Development
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Phrabat Somdech Phra Paraminthara Maha Bhumibol Adulyadej,
or His late Majesty King Bhumibol Adulyadej, had a profound interest
in and gave priority to the issues of “water” as His late Majesty was
well aware that water-related problems are crucial to farmers. There
have been numerous royal initiatives regarding water management,
aiming to provide farmers with sufficient water for their farming. A
number of dams were built, which have provided benefits not only
for power consumers but also for farmers and which have helped
to prevent floods as well. In other words, dams built pursuant to
the royal initiatives must be “multi-purpose dams.” One example is
Pa Sak Cholasit Dam Project, which has explicitly proven to be very
helpful in preventing floods as the dam is located amidst a vast area

of rice farming.

His late Majesty King Bhumibol Adulyadej emphasized the
construction of dams and small-scale power plants in order to reserve
water and to produce electricity for communities in the vicinity,
wishing that each community could make practical use of indigenous
resources. His late Majesty not only thought about the use of water
but also took into consideration the well-being of his subjects as the
ultimate goal, no matter how small in number a community was. To
mention as an example, at ‘Ban Yang Village’ situated at the foot of
Doi Ang Khang where there was formerly a water resource flowing
throughout the year, but no electricity to use, His late Majesty then
instructed the Electricity Generating Authority of Thailand (EGAT) to
explore whether there was enough water to generate electricity. EGAT
adopted the royal policy and later constructed Ban Yang Power Plant,

which has provided benefits for villagers in that area.

With the kind-heartedness as well as wisdom and abilities of His late Majesty King Bhumibol Adulyadej, hydro-energy development in

Thailand has steadily expanded and has been beneficial to the people, leading to energy development in other aspects which will be

discussed later.
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Bhumibol Dam - a New Era of Energy Development in Thailand

FAINFUAIUNIZINTUI T IUNTZTALAINITW AN UINE 99194 bnel

d B TR I A g ;
W IMAHNIDAUNTNU 13097 1 “Waundna Wafnssuienis
Wl wasa11bne”

a a ] a Ty S n
L“UauQNWRLﬂuLma%@auﬂi@IﬂﬂLL@ZL?JHL"UB%@L‘HﬂﬂiZﬁﬂ@LWNLlﬁﬂ

vasdszinelneg ausnsasiuiildgean 13,462 dugnuianiiums
= a o A 3)] a U, v dldl o
Ansiarande 32U Nae TN ARSI NBHUTINININTA LT UL
1l lasiiszungaanlyazgniblflddsslasdiedunisinuas
drugulne U3lne MIauAN NMIaLLAEN

L%uqﬁwaa%wm.liﬂwﬂﬁﬂi:*’m“ﬁumﬂm&lé’fﬂﬁwa‘zmwawLﬁamzﬂiﬁumumqﬁwaa@aﬂLmj Wiz wensa lulamaafanszaiaeiin
iﬂwi@ﬁi:ﬂauﬁ%ﬂm%uqﬁwa uft 17 womnan 2507 1331 “eutanuisninthnguuisTglungids sosUesuannaeluluso Auisidou
wOFRNBU W.A. 2506 1Jugiuun iie-Dwglsitludnuununtuds:nAlng WeutfguanthuuRelnainasuniDunoinsunsiST idos-unathoantsTidu
UszTosuTungids mutiJunisianwalius:andiduegusuigo”

Huustiuan nsafiadauginaiiunanesinaumananwasuiisasaauInIu MevkenununiwieIaEUMIKEANEIT
BAZAINFBINITNAIUTANT U UBUI AR

Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 1: “Bhumibol Dam - a

New Era of Energy Development in Thailand.”

The Bhumibol Dam is a concrete arch-gravity structure and is Thailand’s first multi-purpose dam, with a maximum water storage capacity
of 13,462 million cubic meters. The main function of the dam is to discharge water and generate electricity pursuant to the schedule determined
by the Royal Irrigation Department. Water discharged from the dam will be used to generate benefits in various aspects - agriculture, utilization,

consumption, transportation and recreation.

The Bhumibol Dam has created tremendous benefits for the people, as mentioned in His late Majesty King Bhumibol Adulyadej’s

speech on the occasion of the inauguration of the dam on 17 May 1964

“During the rainy season, this dam can store water for use in the dry Since then, the construction of the Bhumibol Dam has
season and, at the same time, can help prevent floods. Since November formed the foundations for further expansion of energy
1963, although there have been typhOOnS bringing rain into Thailand, this deve|opment and hence the establishment of various energy

dam has helped store rainwater, preventing it from flowing down and causing agencies to be responsible for energy production to accommodate

damage to the people, and later discharged the stored water for utilization increasing future energy demand.

in the dry season. The benefits of the dam have been evident.”
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Royal Initiative: Ban Santi Hydropower Plant, Yala Province
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 2 : “Ban Santi Hydropower

Plant - Yala Province.”

The construction of Bang Lang Dam in Yala province, which was the first water resource development project in the lower southern
region of Thailand, had to face many obstacles due to the prevailing fighting with terrorists at that time. During the construction, His late
Majesty King Bhumibol Adulyadej visited the dam site several times and gave a royal remark that, “Those who gain access to the area
shall have the opportunity to accomplish the work.” Later, on 18 September 1978, His late Majesty graciously presided over the foundation

stone laying ceremony for the construction of Bang Lang Dam.

Air Chief Marshall Kamthon Sindhavananda, Privy Councillor,
who was then the Governor of the Electricity Generating Authority
of Thailand (EGAT), humbly reported to His late Majesty that the
velocity of tap water flow was very high as the water conduit was
laid down from a high elevation, thus causing damage to water taps
regularly. His late Majesty then gave a royal advice that, “If the
velocity of water flow is high, why not thinking about electricity

generation too?”
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Following that royal guidance, EGAT constructed Ban Santi
Hydropower Plant, situated to the north of Bang Lang Dam, and the
power plant started dispatching electricity in 1982. Ban Santi
Hydropower Plant was the first power plant in Thailand that was
built underneath a mountain and controlled by advanced technology;
it was automatically operated by a remote control system stationed
at Bang Lang Dam Power Plant and has provided great benefits for

the local people.
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Royal Initiative: Ban Yang Hydropower Plant, Chiang Mai Province
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 3 : “Ban Yang Hydropower
Plant - Chiang Mai Province.”

Ban Yang Hydropower Plant in Chiang Mai province is another power plant that well demonstrates the royal talents of His late Majesty
King Bhumibol Adulyade;j for the use of hydro energy for electricity generation.

Air Chief Marshall Kamthon Sindhavananda, Privy Councillor, narrated that, “His late EGAT then carried out the construction
Majesty was well aware that power generation using hydro energy could be made in two of Ban Yang Hydropower Plant. When the
ways. One is to use energy from high heads of water to drive a turbine generator; the other  construction was completed, His late Majesty
is to use energy from horizontal flow of water - if the water flows all the time, it can also graciously presided over the inauguration
rotate a turbine generator. When His late Majesty noticed the steady flow of water at Ban  ceremony of the plant in February 1974. Ban
Yang, a royal initiative was passed to have a feasibility study conducted to determine whether ~ Yang Power Plant can produce an annual
a power plant could be established at the site, with a view to producing electricity for use energy of about 0.4 GWh, which not only
in the local fruit processing plant because at that time the village still had no access to helps facilitate the operation of the fruit pro-
electricity supply from the utility grid.” cessing plant but also helps electrify Ban

Yang Village, including other nearby villages.
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Royal Initiative: Phrom Thara Dam and Huai Kum Dam Hydropower Plant, Chaiyaphum Province
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 4 & run: “Phrom Thara
Dam and Huai Kum Dam Hydropower Plant, Chaiyaphum Province.”

When His late Majesty King Bhumibol Adulyadej went to observe the construction of Chulabhorn Dam, a royal initiative was given to
have a study undertaken in order to examine details for the construction of Phrom Thara Dam. The dam can increase the amount of water
inflow into Chulabhorn Dam, thereby boosting the power plant’s energy generation. Phrom Thara Dam, therefore, illustrates the royal talents
for invention, creation and modification of existing structures so that optimum benefits could be derived.

Later on, His late Majesty graciously presided over the inauguration Apart from alleviating difficulties of farmers in the lower
of Chulabhorn Dam and noticed the problem of water shortage for local Phrom river area, Huai Kum Dam can also produce electricity
farmers. Therefore, a royal initiative was given to EGAT to undertake a at an annual volume of about 13,000 kWh. This is another
feasibility study on the construction of another dam, i.e. Huai Kum Dam, project initiated by His late Majesty to primarily address difficulties
to be located a short distance away from the tailrace of Chulabhorn Dam of the people and, concurrently, to serves as an example of
to solve the water shortage problem of the farmers. His late Majesty resource exploitation to attain optimum benefits.

gave a royal remark about this dam that, “This is the largest dam of mine.”

=N\ > :
atuowsasq%qs [sulwWawauuanaavgounan

Royal Initiative: Khlong Chong Klam Hydropower Plant, Sa Kaeo
Province
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 5 : “Khlong Chong Klam
Hydropower Plant, Sa Kaeo Province.”

In the past, the forest area at the foot of Banthad mountain range along the Thailand-Cambodia border in the area of Sakaeo province
was denuded, having been encroached upon and destroyed; as a result, local people had to face the problem of water shortage for their
farming. In addition, fighting with terrorists still prevailed in the area.

His late Majesty King Bhumibol Adulyadej was concerned for the people in that EGAT, therefore, developed the plan and
area and had a royal initiative to have the following dams constructed: Upper Chong built the Upper Klong Chong Klam Hydropower
Klam Dam, Lower Chong Klam Dam and Tha Krabak Dam. On 2 July 1981, His late Plant, located at Nong Nam Sai sub-district,
Majesty went to visit people in that area and gave a royal advice to have the height of Watthana Nakhon district, Sa Kaeo province, in
the Upper Chong Klam Dam increased by two meters, or as deemed appropriate, so ~ Order to generate and supply electricity for the

that thereservoir's capacity would increase and the electricity generating capacity could operation of rice milling machines and public
be increased accordingly. lighting in three villages, i.e. Khlong Sai, Khlong
Kantho and Tha Krabak, in Sa Kaeo province.

The royal initiatives of His late Majesty have reflected the royal concern for his subjects, leading to the benefits derived from having
sufficient water supply and electricity for use in the people’s daily life.
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Royal Initiative: Ai Ka Por Hydropower Plant, Narathiwat Province
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 6 : “Ai Ka Por
Hydropower Plant, Narathiwat Province.”

When His late Majesty King Bhumibol Adulyadej went to visit members of Southern Region Self-supporting Settlement at Toh Moh
monastery in Sukhirin district, Narathiwat province, and after having seen terraced rice fields of upland rice in the area of Phukhao Thong
Village as well as experimental rice fields near Toh Moh Weir Project, His late Majesty graciously provided ideas concerning irrigation
and other activities as well as suggested considering project planning and construction of Ai Ka Por Weir together with a hydropower
plant to produce and supply electricity to drive a 25-kW rice milling machine, which was humbly presented to His late Majesty by the
people to be installed at Toh Moh monastery. Furthermore, the excess electricity could be supplied to nearby villages, i.e. Ai Ka Por
village, Toh Moh village and Lamthan Thong village.
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After having conducted the feasibility study, the Department His late Majesty King Bhumibol Adulyadej always attached

of Alternative Energy Development and Efficiency, Ministry of importance to agriculture, for which water supply is crucial, and
Energy (then National Energy Administration: NEA) started the also water resource development for electricity generation.
construction of Ai Ka Por Weir and a hydropower plant in January Moreover, His late Majesty not only cared for villagers in one

1983, which was completed in September 1984.
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Royal Initiative: Khlong Thung Phen Hydropower Plant,

Chanthaburi Province
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particular village but also for those in other nearby villages.
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Carrying on Royal Wishes of the Father of Energy Development in Thailand — Royal Talents for Energy, No. 7 : “Khlong Thung Phen

Hydropower Plant, Chanthaburi Province.”

Mrs. Siriporm Sailasuta, former Director General
of the Department of Alternative Energy Development
and Efficiency (DEDE), talked about her report presen-
tation to His late Majesty King Bhumibol Adulyadej in
the past. After she had reported that DEDE would
build a rubber weir to blockthe water and divert its
flow to help people in Trad province, His late Majesty
responded that, “The situation is not so critical and can
still be coped with; those who are seriously in need of
help and who must be given priority are in Thung Phen
because water shortage there is more critical.”

Mr. Kraisi Karnasuta, the then Governor of EGAT, talked about Khlong Thung
Phen Hydropower Plant in Chanthaburi province that His late Majesty was
concerned for poor and vulnerable people, like hill tribes and villagers in rural
areas, who still lacked water and electricity. His late Majesty, therefore, passed
royal initiatives on to relevant agencies to build a number of small weirs
because water is a crucial factor for utilization and consumption. Similarly,
electricity supply was available in urban areas, while it was still in shortage
in rural areas, hence His late Majesty’s initiative on using hydro energy to
drive small electricity generators so that people in rural areas would have
access to electricity supply. EGAT, therefore, adopted the royal initiative to
develop and devise royal-initiated hydropower plant projects.

Nowadays, Khlong Thung Phen Hydropower Plant in Chanthaburi province has a total generating capacity of 9.8 MW, yielding

an annual energy of 29.16 GWh and bringing about benefits and well-being to Thung Phen villagers as they now have an electricity

generating source and a fertile water resource, which are important factors in the living of the local community.
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Ethanol at the Royal Chitralada Projects
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 8 :

Royal Chitralada Projects.”

“Ethanol at the

The research and development (R&D) on bio-fuels undertaken at the Royal Chitralada Projects began in 1985 as His late Majesty
King Bhumibol Adulyadej had foreseen that oil shortage might happen in the future, and hence His late Majesty had the intention to
produce alcohol from sugar cane to be used as fuel and graciously conferred a fund of 925,500 Baht as an initial research grant.

The R&D started with the experimental planting of several species of sugar cane so as to select the best species for alcohol

production.
also made from farmers to be used as feedstock.

The Alcohol Distillation Plant was first in operation in 1986.
Later, there was a shortage of feedstock, so molasses was used
as a substitute and a new R&D building was built within the
compound of the Royal Chitralada Projects. At the initial stage,
the alcohol produced could not be used for mixing with gasoline;
the product was then used for producing vinegar and later on solid
alcohol for warming up food at the royal kitchen of Chitralada
Royal Villa.

In addition to sugar cane produced within the compound of the Royal Chitralada Projects, purchase of sugar cane was

The Alcohol Distillation Plant had continuously improved its
distillation and eventually 95% purity alcohol, called “ethanol,”
could be successfully produced owing to the royal wisdom of His
late Majesty King Bhumibol Adulyadej, thus providing his Thai
subjects with another option to use alternative energy that can
be produced domestically by Thai people, which would be able
to reduce a large volume of energy import.
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Experimental Production of Gasohol
at the Royal Chitralada Projects
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 9 : “Experimental

Production of Gasohol at the Royal Chitralada Projects.”

At the Royal Chitralada Projects, R&D on gasohol has been continuously conducted. Owing to the continuous R&D activities,
In the past, when the Alcohol Distillation Plant successfully produced 95% purity alcohol,  when the oil price crisis occurred, the R&D
experiment was conducted to blend the product with gasoline to drive engines, but outcome regarding alternative energy
without success because in the 95% purity alcohol, water content still existed. Further  pursuant to His late Majesty’s initiatives
distillation was required to remove water in order to obtain 99.5% purity alcohol, or was adopted and could rapidly be further
ethanol, prior to blending it with gasoline. After that, in 1994 the ethanol production developed on a commercial scale, and
capacity was increased to produce sufficient ethanol for blending with octane 91  thus providing the general public with
gasoline at the ratio of 1:9, yielding what is called “gasohol” which has been used as options to use alternative energy instead
fuel for all car fleets of the Royal Chitralada Projects. This is one of the six royal  of conventional forms of energy. This has
initiative projects undertaken by the Bureau of the Royal Household in commemoration not only helped reduce energy import from
of the 50th Anniversary Celebrations of His Majesty King Bhumibol Adulyadej’s Accession  foreign sources but also promoted the use

to the Throne. of locally grown agricultural products.
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Diesohol Fuel at the Royal Chitralada Projects
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 10 : “Diesohol

Fuel at the Royal Chitralada Projects.”

“Diesohol” is a kind of fuel which is a mixture of diesel and alcohol, which can be used as a substitute for diesel. The diesohol

project began in 1998 at the Royal Chitralada Projects. Experiment was made by blending 95% alcohol with diesel and an emulsifier,

of which the properties help prevent the mixture of alcohol and diesel from separating into parts, at the ratio of 14:85:1.

Diesohol was used with diesel engines, like tractors in the Royal Chitralada Projects. The outcome of the experiment showed

that diesohol could be used as fuel with fair performance and could reduce black smoke emission by about 50%.

As for the trial application of diesohol to a tractor, it was
found that the engine power was initially reduced slightly as it
was a heavy-duty vehicle which required high engine power;
however, after some modification was made to the fuel injection

system, the engine performance became satisfactory.

At present, diesohol is only an R&D project at the Royal
Chitralada Projects; there is no utilization on a commercial scale.
However, the R&D and experiments are still ongoing, hoping
that it will lead to experiments of other energy types as well

as commercial application in the future.
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Royal Wisdom and Abilities regarding
Biodiesel Development
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 11 : “Royal Wisdom

and Abilities regarding Biodiesel Development.”

The royal wisdom and abilities of His late Majesty King Bhumibol Adulyadej with regard to the development of fuel from

agricultural feedstock have been widely recognized. His late Majesty initiated the development in this field more than two decades
ago through various approaches — granting royal support to R&D activities at the Royal Chitralada Projects; passing a royal initiative
on to Prince of Songkla University to construct a small-sized palm oil extraction plant at Ao Luek Land Settlement Cooperatives
in Krabi province; and graciously allowing the construction of a small-sized pure palm oil extraction plant, with a daily production

capacity of 110 liters, at the Pikun Thong Royal Development Study Center in Narathiwat province.

In the year 2000, the Royal Chitralada Projects jointly with
His Majesty’s Private Affairs Division at Klai Kangwon Palace,
Hua Hin district, Prachuap Khiri Khan province began testing

the application of palm oil to diesel engines. The testing result

In the case of Thailand, the research outcome to date
reveals that oil palm is the best and most appropriate plant to
be used for biodiesel production because it has higher potential
to be used for fuel production when compared with other ail

indicated that 100% purity palm oil could be used as fuel for plants. The cost of oil palm production is relatively low while

diesel engines, with no need for mixing with other fuels, or e EITHe R Aol L NI ol |l O s

T .
could be mixed with diesel at a proportion ranging from 0.01% Rl e Mg R L TR e et Al

biodiesel feedstock in European countries, and ten times more
t0 99.99%.

than soybean, the oil crop widely used in the USA.
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 12 : “Invention

Patent on the Use of Pure Refined Palm Qil as Fuel.”

His late Majesty King Bhumibol Adulyadej graciously granted permission for H.E. Mr. Ampol Senanarong, Privy Councillor,

to be the royal representative to apply for a patent on “Using Pure Refined Palm Qil as Fuel for Diesel Engine” on 9 April 2001.

In the same year, the National Research Council of Thailand It is considered very fortunate for Thai people that
(NRCT) respectfully displayed three pieces of His late Majesty King the royal wisdom and abilities of His late Majesty King
Bhumibol Adulyadej's work, i.e. The New Theory , Royal Rainmaking Bhumibol Adulyadej have laid strong foundations for bioenergy
Project and the Palm Oil Formula - the production of biodiesel from development in Thailand, from which further study and
palm oil - at a showcase for innovative new invention, “Brussels experiments on bioenergy have been made since then up
Eureka 2001,” held in Brussels, Belgium. The Palm Oil Formula was to the present.
awarded the Gold Medal with Mention and Special Prix at the event.

This clearly illustrates that the royal wisdom and abilities of His late
Majesty King Bhumibol Adulyadej are not only evident to His Majesty’s

Thai subjects but also widely renowned internationally.
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Royal Initiatives Exploring for Alternative -
Energy: Cold Water Production Using

Heat Energy from Rice Husks
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 13 : “Royal

Initiatives Exploring for Alternative Energy: Fuel Briquette Production Project.”

In 1975, His late Majesty King Bhumibol Adulyadej graciously initiated the use of rice husks, a by-product from rice milling at the
Experimental Rice Mill in the compound of Chitralada Royal Villa, for soil improvement and for making compressed fuel bars, and
hence the establishment of the Rice Husk-Grinding Plant within the compound of the Royal Chitralada Projects. At the beginning of
the implementation, rice husks were mixed with marl and chemical fertilizer to be used for soil improvement. Later, in 1980, a rice
husk briquetting machine was procured by the Royal Chitralada Projects to produce rice husk briquettes for use as a substitute for

other fuels, including selling to interested public.

Under the Rice Husk Briquette Project, experiments and development of the production procedures, pursuant to His late Majesty’s
advice, had been ongoing. For instance, in 1985, a royal initiative was given to try compressing the mixture of rice husks and water
hyacinth in order to find out the feasibility to use water hyacinth, which is a kind of weeds available in various water resources, for
making fuel briquettes. However, rice husk briquettes could not hold their compressed form when getting wet either by water or rain;
the briquettes would transform to loose rice husks as before. Consequently, rice husk briquettes were burned to turn into charcoal,
which makes it more convenient as the derived charcoal will emit no smoke and yield higher calorific value than rice husk briquettes

that are not burned to be transformed into charcoal.

Produced rice husk briquettes and charcoal can be distributed to other projects within the Royal Chitralada Projects. For example,
in the initial phase, the Alcohol Distillation Plant was fueled by rice husk briquettes. In addition, the products could be sold to interested
public, and they used to be donated to refugees in the United Nations refugee camps.
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Royal Initiatives Exploring for Alternative Energy:
Cold Water Production Using Heat Energy from
Rice Husks
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 14 : “Royal Initiatives

Exploring for Alternative Energy: Cold Water Production Using Heat Energy from Rice Husks.”

From 2002 to 2005, the Electricity Generating Authority of Thailand (EGAT) adopted the royal initiatives as guidelines on the study and
development of the application of rice husks, the properties of which could be biomass fuel, to generate benefits in terms of heat energy
and to be used as energy source for a hot water-fired absorption chiller to produce cold water for air-conditioning of the Ambient Condition
Control Building for experimental cultivation of mushrooms from cool zones and for air-conditioners of the Mushroom Research Unit,
Product Research and Development Unit as well as Mahamongkol Reception Hall in the Royal Chitralada Projects. This serves as a

showcase for interested persons to adopt and apply to their own usage.

The cold water production system using heat energy from rice husks, as operated at the Royal Chitralada Projects, helps reduce
energy consumption. Moreover, the system operation creates no noise and does not require much maintenance work; it is also

environmentally friendly.
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Royal Initiatives Exploring for Alternative Energy: Harnessing Solar Energy for Heat Production
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Carrying on Royal Wishes of the Father of Energy Development in Thailand — Royal Talents for Energy, No. 15 : “Royal Initiatives

Exploring for Alternative Energy: Harnessing Solar Energy for Heat Production.”

In the compounds of the Royal Chitralada Projects, the
Royal Development Study Centres and several Royal Projects,
there are various applications of solar energy, taking into
consideration the suitability of its application to the work in each
place as a prime factor. This contributes to the exploration and
development of relevant technologies that can be domestically
produced. Solar energy can be used as alternative energy in
two forms, i.e. the use of solar energy for heat production and
that for electricity generation.

The use of solar energy for heat production is further divided
into:

- Hot water production using natural flow of heated water
to the storage tank located above the solar collector by the
process of natural convection.
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- Hot water production using a circulating pump, which is
suitable for a large amount of hot water production with continuous
utilization.

- Hot water production using hybrid systems, combining the
use of technology of hot water production from solar energy with
the use of waste heat from the cooling system of a chiller or an
air-conditioner via a heat exchanger.

Based on the royal initiatives towards alternative energy
development, solar energy has been harnessed for various
applications in the Royal Chitralada Projects. Furthermore,
information of such applications has been disseminated to the
general public to increase their knowledge about energy technologies
and exploitation. The royal initiative projects serve as examples
and sources of knowledge for people who are interested in using
solar energy in their own households or businesses.
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Royal Initiatives Exploring for Alternative Energy: Harnessing Solar Energy for Electricity Generation
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 16 : “Royal Initiatives

Exploring for Alternative Energy: Harnessing Solar Energy for Electricity Generation.”

His late Majesty King Bhumibol Adulyadej had thought about harnessing solar Following the R&D pursuant to the
energy for practical applications in order to help reduce the volume of energy import royal initiative on harnessing solar energy
from foreign countries, starting with the applications of solar energy to the Royal Chitralada for practical applications, various agencies
Projects and the Royal Development Study Centres, including various Royal Projects. under the Ministry of Energy have responded
The systems used for electricity generation can be divided into three systems, namely: to the initiative by installing PV systems

- PV Stand Alone System - an electricity generation system designed for application to produce electricity at various royal

in rural areas where there is no electricity supply from the utility grid system; initiative projects, for instance, the Royal

- PV Grid-connected System - an electricity generation system designed for generating Development Study Centres in various

electricity and, via an inverter that converts direct current (DC) power output from regions, “Little House in the Big Forest”
PV panels to alternating current (AC) power, sending electricity directly to the Project, Ko Koet Royal Folk Arts and Crafts
distribution system:; this is used for electricity generation in urban areas or areas Center in Phra Nakhon Si Ayutthaya province,
with access to an electricity distribution system; Royal Highland Agricultural Development
- PV Hybrid System - an electricity generation system designed to operate together Stations in Chiang Mai province, and
with other power generating energy sources, such as the PV system together with Chitralada School.
wind energy and diesel generators, and the PV system together with wind energy
and hydropower
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Royal Initiatives Exploring for Alternative Energy: Wind Energy
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Carrying on Royal Wishes of the Father of Energy Development in Thailand — Royal Talents for Energy, No. 17 : “Royal Initiatives
Exploring for Alternative Energy: Wind Energy.”

Mrs. Siriporm Sailasuta, former Director General of the Department of Alternative Energy Development and Efficiency (DEDE),
Ministry of Energy, talked about wind energy utilization pursuant to the royal initiatives that, “Most of the royal initiatives regarding
the use of wind energy focus on water pumping. For instance, mountains in Pran Buri [a district in Prachuap Khiri Khan Province]
were once deteriorated due to deforestation, or illegal tree cutting. His late Majesty King Bhumibol Adulyadej then thought about
reforestation, using wind energy to help with water pumping up the mountains to spread moisture over the soil and create suitable
environment for trees to grow. DEDE, therefore, responded to the royal initiative by installing wind turbines on the mountain top.
With the rotation of turbines, water pumps would be put into operation, drawing water up the mountains so that soil would be damped
and trees would be able to grow. People passing by that area will see rows of wind turbines. Nowadays, DEDE has a wind-measurement
pole at a height of about 40 meters to measure wind speed, but there are some other projects that install wind turbines together
with devices for wind measurement at a height of about 70-90 meters. These devices will help provide the information about wind

speed too.”

It can, therefore, be said that wind energy development took place with the guidance of the royal initiatives of His late Majesty
King Bhumibol Adulyadej. Concerned agencies and interested public can further study, develop and apply wind energy technologies
to suit the indigenous environment and resources of Thailand.
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Royal Initiatives Exploring for Alternative Energy:
Wind Turbine Technology
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 18 : “Royal Initiatives
Exploring for Alternative Energy: Wind Turbine Technology.”

His late Majesty King Bhumibol Adulyadej had researched and developed wind energy applications, by instructing concerned
operators to develop technology to suit the environment so that optimum benefits could be derived. As a result, the application
of wind turbine technology was first used to generate energy. A wind turbine is a machine that can convert kinetic energy derived
from wind movement to mechanical energy to be used directly for a wide range of activities, such as to grind grain in the ancient

time, to draw water, to pump water or to generate electricity in the present time.

Energy produced by wind turbines can be used for two forms of applications, i.e.

- ind Turbines for Water Pumping. Wind turbines will convert kinetic energy derived from wind movement to mechanical energy
to be used for drawing or pumping water from a low-lying body of water to a higher elevation, for the purpose of salt making
(feeding seawater into a saltern), agriculture, utilization and consumption. Currently, there are two types of wind-powered
water pumps in use: water-ladder pumps (or “rahad”) and piston pumps.

- Wind Turbines for Electricity. Wind turbines will convert kinetic energy derived from wind movement to mechanical energy,
which will then be used to drive a power generator to generate electricity. Both small wind turbines and large wind turbines

are in use at present.
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Sufficiency Economy — the Path to Sustainable Energy Development
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 19 : “Sufficiency
Economy - the Path to Sustainable Energy Development.”
“Sufficiency Economy” is the philosophy that provides guidance on the appropriate way of living that His late Majesty King Bhumibol
Adulyadej had graciously kept advising his Thai subjects for more than 25 years, prior to the occurrences of economic crises and,
later on, His late Majesty put emphasis on the remedy approach so that the country would survive and continue to exist with

security and sustainability amidst the impact of globalization and a myriad of change.

“Sufficiency” means moderation, reasonableness and the need for sufficient self-protection from any impact of change, both
within and outside the country. At the same time, it is essential to strengthen the moral fibre of the Thai citizens so that everyone
would adhere to the principles of honesty and integrity and would be equipped with appropriate knowledge. A balanced living approach,
combining patience, perseverance, diligence, wisdom and prudence, is indispensable to be well prepared to cope appropriately with

rapid and extensive change in terms of socio-economic, environmental and cultural aspects, occurring as a result of globalization.

“Sufficiency Economy” is, therefore, a royal initiative for the way of living with happiness, based on the principles of Reasonableness,
Moderation and Self-immunity, aiming to lead Thai society towards self-reliance and serving as the guiding principle that can be

applied to every aspect of development, including energy development of the country.
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The Principle of “Reasonableness” and Energy Development Based on® cy Economy
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Carrying on Royal Wishes of the Father of Energy Development in Thailand - Royal Talents for Energy, No. 20 :
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“The Principle of

“Reasonableness” and Energy Development Based on the Philosophy of Sufficiency Economy.”

Royal initiatives of His late Majesty King Bhumibol Adulyadej with
regard to energy development serve as examples of rational
inventiveness and development of other sources of energy. Prior
to proceeding with the implementation of each project, His late
Majesty would request concerned agencies to conduct a feasibility
study, advantage and disadvantage, appropriateness and the needs
of local people - a holistic approach for consideration. This approach
is obvious in the case of royal initiatives on harnessing hydro energy
for electricity generation, the construction of each dam or weir,
where His late Majesty would require that a feasibility study on
the construction of a hydropower plant be conducted simultaneously
S0 as to manage the use of “water” to optimize the benefits. Most
of the royal initiative projects are small in scale, aiming mainly to
produce electricity to serve the needs of local community in a given
area. His late Majesty’s projects are examples of the exploration
and exploitation of locally available energy sources, which has
contributed to secure and sustainable energy development at the
national level.

The principle of “Reasonableness” reflects His late Majesty
King Bhumibol Adulyadej's great vision, such as the case of gasohol.
At the time when the R&D on gasohol commenced pursuant to
the royal initiative, oil prices were still cheap. However, when
considering the rationale that future oil supply would be diminishing
while oil demand would keep increasing, oil prices would be on
the rise. If R&D work had been delayed until oil prices became
expensive, it would not have been in time to respond to the needs.
Hence, His late Majesty graciously initiated the study on this issue
more than 20 years ago, and the R&D has been conducted
continuously; hence the obviously proven tremendous benefits of

this royal initiative.

Apart from this, the development of other energy sources,
whether it is biodiesel, solar energy or wind energy, which takes
place in Thai society, has come to exist as a result of this principle

of Reasonableness as well.
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Project on Financing Investment in EV Charging Stations,
Phase 1 and Phase 2
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On 7 May 2015 the cabinet passed a resolution acknowledging the promotion of
electric vehicles in Thailand, as proposed by the National Reform Council (NRC),
and assigned the Ministry of Energy (MOEN) to be the focal agency and to consider,
jointly with other relevant agencies, the report prepared by the Energy Reform
Committee together with the NRC’s comments and recommendations thereon, so
as to determine the implementation procedures and approach to promote greater
use of electric vehicles in Thailand. This is aimed to improve energy efficiency,
enhance energy security, increase energy consumption options, and reduce
dependency on oil which must be imported as well as to be environmentally friendly.
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Consequently,

on 11 June 2015 the MOEN held a
meeting with concerned agencies to
set the direction of electric vehicle
promotion,

giving priority to public passenger vehicle
fleets before extending the promotion to cover
personal electric vehicles. In this connection,
the MOEN had included the measures on
electric vehicle promotion as part of the Energy
Efficiency Plan 2015-2036 (EEP 2015), which
was approved by the National Energy Policy
Council (NEPC) on 13 August 2015, with a
target to have 1.2 million electric vehicles in
use in 2036.
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In Fiscal Year 2016, the Energy Policy
and Planning Office (EPPO) obtained money
allocation of 76,047,500 Baht from the
Energy Conservation Promotion Fund
(ENCON Fund) for implementing the
Project on Financing Investment in EV
Charging Stations, Phase 1, which is
managed by the Electric Vehicle Association
of Thailand (EVAT), with the project

duration of 3 years (2016-2018). The
launch of the project and the trend of
social media, such as Facebook, together
with the outcome of the discussion on the
promotional approach for electric vehicles
in Thailand, chaired by the Minister of
Industry, intending to propose the policy
on import duty exemption for completely
built-up (CBU) passenger cars during the
first 1.5 years, totaling 5,000 units, have
dramatically boosted the implementation
regarding electric vehicles; hence the
target of EPPQO’s project on financing
investment in 100 charging stations seems
to be achieved before the project duration

is completed (3 years).
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As a result, EPPO has requested to use money from the ENCON
Fund to implement the “Project on Financing Investment in EV
Charging Stations, Phase 2,” so that the preparation of electricity
supply infrastructure could continuously proceed and correspond
with the rapidly changing situations. The information obtained
from Phase 1 implementation will be examined in order to
improve relevant criteria to be more appropriate, for instance,
the costs associated with charging station installation, such as
high-voltage line wiring and site preparation, to be provided to
a state agency.

Objectives:

1. To finance investment in charging station installation
undertaken by government agencies, state enterprises and
the private sector, totaling 150 stations;

2. To be prepared to accommodate greater use of electric
vehicles in the future;

3. To promote and create confidence in using electric vehicles
in Thailand;

4. To encourage a greater number of the general public to opt

the use of electric vehicles.
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Scope of the Project Implementation, Phase 1

The EVAT will support interested government agencies, state enterprises and the
private sector participating in the project to carry out the installation of charging stations
to accommodate provision of electricity charging service for electric vehicle users.
Support for the charging station installation will be provided in three forms, namely:

1. In the case of state land or public areas and where the state is the owner of
charging stations, e.g. the Department of Highways (rest areas along motorways),
Airports of Thailand (AOT) and state agencies, the funding for investment in charging

stations will be 100%.

2. In the case of state land or public areas but where private sector enterprises are
the owners of charging stations, the funding for investment in charging stations will
be at the following rates: no more than 70% of the charging station investment in

Year 1, no more than 50% in Year 2, and no more than 30% in Year 3.

3. In the case of juristic persons or private enterprises wishing to install charging
stations to provide electricity charging service for the general public or for their own
car fleets, the ENCON Fund will finance investment in charging stations at the following
rates: no more than 70% of the charging station investment in Year 1, no more than

50% in Year 2, and no more than 30% in Year 3.
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As for the target of
this 36-month project,

the EVAT will support project participants
who are government agencies, state
enterprises and the private sector to
carry out the installation of 100 charging
stations (with one charging port each,
or in the case where some multi-port
charging stations are installed, the
number of charging stations may be
reduced as appropriate), divided into
quick-charging stations, of which the
cost is about 1,000,000 Baht/station,
and normal-charging stations, of which
the cost is about 100,000 Baht/station.
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27 Apr 16 14 Sep 16
ENCON Fund approved Phase 1 ENCON Fund approved Phase 2
76,047,500 Baht 34,938,000 Baht

Electric Vehicle
Association of Thailand

Chargin
Support Ratio —) 100% 100% 100% 100% 100%
=
Support Ratio —_—) 70% 50% 30% 30% 30%
Total No. of Charging Stations 32 32 36 100 22 28 50
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‘ The number of charging stations will increase to 150 stations (each with one charging
port, or in the case where some multi-port charging stations are installed, the number of
charging stations may be reduced as appropriate) within three years, and electric vehicles
will increase in number, compared with the present.

‘ Energy consumption in the transport sector will be more efficient, hence reducing
pollution problems in the streets, especially in large urban cities.

. Domestic electric vehicle manufacturing, development and research will be promoted
and support is given to Thai manufacturers to enhance their business and to be more
competitive in the international market.
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3. InsvasonsiAWwWAvauUs:INAINKETR (Electricity Tariff System )

lassaidanenlnidwiuglElwindesinnboaiu Judnsuiisaiuiayssane (Uniform Tariff) waz
fenuuendnaiumudszianililni adradulessaiedanenluiaslsznalng lagazdidnsen
"Lw%'hgww,vh&u (ldfidmaenlwilneauds (Ft) Usznaude ewasawlwin (Energy charge) waz faans
#29n19Na9lW#1 (Demand charge) sreazidandsil

3.1 msiuvgoginavadnNsiEIwwA (TOU) lenmiunaniala:govioavesdu
(Season & Time-period classification)

Tassaddanar vl seimeaininaldutaraaizasnsidlnia (Tou) sandu 3 229 laun
724 Peak, 129 Mid-Peak Uaz 29 Off-Peak uananidiiniausrssasmsliluiianggma
(Season) aaniilu 4 919 ldun nofau nenund galulding uas galuliisas Feaed 1

13199 1 Mautsrsnasaimalilni (TOU) wsnaungmauasssnanvasiu
(Season & Time-period classification)

nASoU (Ifdu D.u.- d.n.)
Js:zinn nalulbwa (Fou U.A.- w.A.)
NRlUlisag (Fdu N.u.- M.A.)

Off-Peak 23.00 - 09.00 . 23.00 - 09.00 .

NANUND
(Iflou W.¢.- 5.A.)

09.00 - 10.00 . 09.00 - 10.00 .
Mid-Peak 12.00 - 13.00 . 12.00 - 17.00 .
17.00 - 23.00 . 20.00 - 22.00 .
10.00 - 12.00 . 10.00 - 12.00 .
On-Peak 17.00 - 20.00 .

13.00 - 17.00 .

22.00 - 23.00 .

-
N1 1 www.kepco.co.kr

3.2 nasIunuUszinnvavisyaulwwa @]'li']\‘l"?; 2 mynuundszinnuaansenuluil
(Supply voltage classification) (Supply voltage classification)

Supply voltage

Tassa3ednmentuihuasdssmeannaa '
Low voltage 220 V ez 380 V

uundszinnaasussaulninauszau :
High voltage(A)

useanlnAnee9 ldaannsen 2
High voltage(B)

High voltage(C)
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anunu=n"siEIwiA (Optional rate muanwazmslEluia (Optional rate cla

classification) sUiuy S19az19UR
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lassaiwdanenlvwiasssmanmvaldudelssnn{lEnfudseaniiu 6 dszinn 16ud (1) fhuagende (Residential) (2)

ﬁb'vaaJ (CERETEYNE)) FUNTANIN (Educational) (4) aa&1-%#n334 (Industrial) (5) iNwAINTIN (Agricultural) Laz (6) IAassme
(Street Lighting) %@ﬁfmn%’agjaluﬂ 2558 AlFlWA Uil 1 uaune Ysanamsliluiinudsanm 4.8
uauaurag TgldanmInaluiliidszanm 54 Sruaiwen (KRW) wiadadudulnedszanm 1.78 8uauuin aendlu
AnlnaseLszanm 112 Jaudamiig vselszanm 3.7 Lmdanibe SdndiAesiudaneinindsvessandlnglull 2558
dane i lunsazdsziandlilniuansaazidan é’qgﬂﬁ' 4 -9 (fisn : www.kepco.cokr Uaz 1anansuIINsuas KEPCO)

General Tariff Residential Tariff

[ Applicability

CUSTOMERS EXCLUDING RESIDENTIAL, EDUCATIONAL, INDUSTRIAL, AGRICULTURAL AND STREET LIGHTING

O Applicability

Residential customers including customers residing in apartments, customers
with less than 3kW in contracted electric power
Customers from unmarried men/women's house including dormitory and

D General (A) | : contract demand of 4kW or more and less than 300kW

o e Energy charge (KRW/kWh) social welfare facilities for group residence who want household electric power
Classification charge Jiall rate system
i int
(KRW/KW)  summer spring/ial winter Residential studio apartment customers (residential studio apartment refers
Low-voltage 6,160 105.7 65.2 92.3 to building that is also used for residence even though it is not a house)
High- Optonl 7,170  115.9 71.9 103.6 O Low-voltage
voltage() Optionll g 230  111.9 67.6 98.3

Demand charge (KRW/household) Energy charge (KRW/kWh)

High- Optionl 7,170  113.8 70.8 100.6
voltage(B) oOptionll 8230 1085 65.5 95.3

1~100kWh 410 1~100kWh 60.7

101~200kWh 910 101~200kWh 125.9

201~300kWh 1,600 201~300kWh 187.9

301~400kWh 3,850 301~400kWh 280.6

[ General (A) Il : contract demand of 4kW or more and less than 300kW

o Demand
Classification charge
(KRW/kw) time period - summer  spring/fall  winter

Energy charge (KRW/kWh)

401~500kWh 7,300 401~500kWh 417.7

. off-peak 62.7 62.7 71.4 501kWh~ 12,940 501kWh~- 709.5
Option 7,170 mid-peak  113.9 70.1 101.8
I
High- on-peak 136.4 81.4 116.6 O High-voltage
voltage(A) s off-peak 57.4 57.4 66.1 Demand charge (KRW/household) Energy charge (KRW/kWh)
ption id- 108.6 64.8 96.5
I B = 1~100kWh 410 1~100kWh 60.7
on-peak 131.1 76.1 1113
off-poak 621 o = 101~200kWh 910 101~200kWh 125.9
Option 170 mid-peak 1107 68.0 98.4 201~300kWh 1,260 201~300kWh 187.9
I
High- on-peak  127.1 73.4 112.6 301~400kWh 3,170 301~400kWh 280.6
N 56.8 56.8 65.8
MOIEEEEY off-peak 401~500kWh 6,060 401~500kWh “7.7
Option g ,30 mid-peak 1054 627 931

1] — 121.8 68.1 107.3 501kWh~ 10,760 501kWh~ 709.5

U7 4 damenluiiszinniiagande (Residential) UM 5 damenluiuszsinnialy (General)

Industrial Tariff

[ Applicability
Customers with mining manufacturing and other businesses
[ industrial (A) | : contract demand of 4kW or more and less than 300kW

Demand Energy charge (KRW/kWh)
Classification charge
(KRW/kW) ~ summer spring/fall winter
Low-voltage 5,550 81.0 59.2 79.3
High-  Option| 6,490 89.6 65.9 89.5
voltage(A) Option Il 7,470 84.8 61.3 83.0

High-  Option | 6,000 88.4 64.8 88.0
voltage(®) optionll 6,900 837 60.2 81.9
[industrial (A) Il : contract demand of 4kW or more and less than 300kW
Demand Energy charge (KRW/kWh)

Classification charge
(KRW/KW) time period summer  spring/fall  winter

. off-peak 60.5 60.5 67.9

OPoN 6490 mid-peak 863 653 848

High- ! on-peak 119.8 84.5 114.2

voltage(A) off-peak 55.6 55.6 63.0

OPtion 7470 mid-peak 814 604 799

L on-peak 114.9 79.6 109.3

off-peak 57.3 57.3 64.5

f Option ¢ 500 mid-peak 849 639 825

ﬂ“ I ﬂ Hign- : on-peak 118.7 82.7 111.2

voltage(B) off-peak 52.8 52.8 60.0

L UL Option ¢ 900 mid-peak  80.4 59.4 78.0
I

on-peak 114.2 78.2 106.7

i R




Industrial Tariff
O Applicability

Customers with mining, manufacturing and other businesses

O industrial (A) | : contract demand of 4kW or more and less than 300kW

Demand Energy charge (KRW/kWh)

Classification charge .
(KRW/kw) ~ summer  spring/fall winter
Low-voltage 5,550 81.0 569.2 79.3
High- Option | 6,490 89.6 65.9 89.5
voltage(d) o ion 11 7,470 84.8 61.3 83.0
High- Option | 6,000 88.4 64.8 88.0
voltage(®) o ion i 6,900 83.7 60.2 81.9

O Industrial (A) Il : contract demand of 4kW or more and less than 300kW

Demand Energy charge (KRW/kWh)
Classification charge
(KRW/KW) time period summer spring/fall  winter
off-peak 60.5 60.5 67.5
Option .
| 6,490 mid-peak 86.3 65.3 84.8
High- on-peak 119.8 84.5 114.2
voltage(A) off-peak  55.6 55.6 63.0
Option .
I 7,470 mid-peak 81.4 60.4 79.9
on-peak 114.9 79.6 109.3
i off-peak 773 57.3 64.5
Optl'°" 6,000 mid-peak 849 63.9 82.5
High- on-peak 118.7 82.7 111.2
voltage(B) off-peak  52.8 52.8 60.0
Option .
I 6,900 mid-peak 80.4 59.4 78.0
on-peak 114.2 78.2 106.7
Agricultural Tariff
[ Applicability

Electric power for agricultural seedling and light culture

Agricultural cultivation, livestock, sericulture, fishery and aquaculture, low-tem-
perature storage facilities for agricultural products, low-temperature storage
facilities in fishery villages and National Federation of Fisheries Cooperatives

Farmer/fishermen’s drying facilities for agricultural and fishery products,
freezing/de-freezing facilities in fishery villages and National Federation of Fisheries
Cooperatives

Agricultural cultivation, livestock, sericulture, fishery and aquaculture, customers’
vermin extermination and decoy light

O Agricultural A: For grain production including water pumping, water drainage
and water gate management
Agricultural B: For raising seedlings, mushrooms, crop agriculture, silkworm

O Industrial (B) . General (B) : contract demand of 300kW or more

Classification [t):eh:ragr;d Energy charge (KRW/kWh)

(KRW/KW) time period summer spring/fall ~ winter

Option off—peak 61.6 61.6 68.6

| 7.220 mid-peak 114.5 84.1 114.7

on-peak 196.6 114.8 172.2

High- Option off-peak 56.1 56.1 64.1
voltage(A) i 8,320 mid-peak  109.0 78.6 109.0
on-peak 191.1 109.3 166.7

Option off-peak 55.2 55.2 62.5

9,810 mid-peak  108.4 77.3 108.6

i on-peak 178.7 101.0 {53515

Option off-peak 60.0 60.0 67.0

| 6,630 mid-peak 112.3 82.3 112.3

on-peak 193.5 112.6 168.5

High— Option off—peak 56.2 56.2 63.2
voltage(B) I 7,380 mid-peak  108.5 78.5 108.5
on-peak 189.7 108.5 164.7

Option off-peak 54.5 54.5 61.6

i 8,190 mid-peak  106.8 76.9 106.8

on-peak 188.1 107.2 163.0

Option off-peak 59.5 59.5 66.4

: 6,590 mid-peak 112.4 82.4 112.0

on-peak 193.3 112.8 168.6

High- e off-peak 54.8 54.8 61.7
voltage(€) PN 7550 mid-peak 1077 777 107.3
I on-peak 188.6 108.1 163.9

. off-peak 53.7 53.7 60.6

Option 8090  mid-peak  106.6 76.6 106.2

I on-peak  187.5 107.0 162.8

d a
Street Lighting Tariff
[ Applicability

Lights installed on roads, bridges and parks for public convenience, traffic lights,
road lights, pilot lights on sea, air, and land and other equivalent lights (including

small devices )

Demand charge

Classification (KRW/KW) Energy charge (KRW/kWh)
A 37.50 (KRW/W)
(flat rate) (1,220KRW:minimum charge for a month )
B
6,290 85.9

(meter rate)

and fish farming

e Demand charge Energy charge
Classification (KRW/KW) (KRW/KWh)
A 360 21.6
Low-voltage 1,150 39.2
B summer 41.8
Hign-voltage
i 39.9
(AorB) 1,210 spring/fall
i winter 41.9
n ! Y] ' vL A . .
qun 8 aanalWidszinnineainssw (Agricultural)
|
] 1 [
] ™ EEEE
]
1 A l
[ [ ]
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3.5 ansnAwWwWAWIFAY

uaﬂmﬁaﬁl’mﬂ’]iaﬂﬁ’]vh\m’]LLﬂﬂ@WNﬂi:Lﬂ%@“ﬂWW’]%ﬁ 6 Uszian muinaniivluindanouniugs Ysananmalddeinns
mvuadanaiwiides 3 suuy 1dud (1) danerlwidmiunsldlwialugienansdunia Off-Peak (Midnight Power
Tariff) (2) das1enlnWihdmiuildsnaudluin (Electric Vehicle Charging Tariff) waz (3) damienlnihnisdand miuanasnis
MM IAUN I IWHAN (Demand Management Optional Tariff) s1eazidan ﬁqgﬂﬁl 10-12 (ﬁm : www.kepco.co.kr)

Midnight Power Tariff Electric Vehicle Charging Tariff

[ Applicability [ Applicability
Customer for charging electric vehicles

Producing and storing heat, hot water or ice during low peak nighttime (23:00 —

09:00) with nighttime electric power equipment acknowledged by KEPCO for Demand EEE CRERED (AR

. . Classification charge X

warming, water supply or cooling throughout the day (KRW/KW) “m~ed summer spring/fal ——

perio

[ Midnight Power (A) : using the stored energy in heat storage appliances
off-peak 57.6 58.7 80.7
Energy charge (KRW/kWh) Low-voltage 2,390  mid-peak 145.3 70.5 128.2
-peak 232. 75.4 190.
Winter: 76.80, The other seasons: 55.40 on-pea g2 SR
off-peak 52.5 535 69.9
*Minimum Charge: a charge equivalent to 20kWh/Month

¢ B High-voltage ~ 2,580  mid-peak 1107 64.3 101.0

on-peak 163.7 68.2 138.8

[ Midnight Power (B) |: using the stored energy in cool storage systems

U7 11 dasen Iwddrnsu ﬁ:ﬂ"’ﬁsmuﬂvmw

E harge (KRW/kWh
neray charoe ) (Electric Vehicle Charging Tariff)

Winter: 62.30, The other seasons: 45.20

*Minimum Charge: a charge equivalent to 20kWh/Month

[ Midnight Power (B) II: using the stored energy in cool storage systems

Demand charge (KRW/kW) Energy charge (KRW/kWh)

Midnight (23:00-09:00)
kWh for the other hours -Winter: 62.30

7,160 x all kWh for the month ~ ~The other seasons: 45.20
The other hours (09:00-23:00): 88.40

*Minimum Charge: 710KRW/kW/Month

gﬂ“?‘i 10 dnsen hd@msumsiElndinluarenasiin
a3 Off-Peak (Midnight Power Tariff)

Demand Management Optional Tariff Il

[0 Applicability
Voluntary customer for reducing tariff by managing demand during the peak time

[0 pemand Management Optional Tariff Il

[0 pemand Management Optional Tariff | (Critical Peak Pricing: CPP) Apply to the General (B), industrial (B) of High-voltage (B) & (C)

Apply to the General (B), Industrial(B) of High-voltage(A) Demand Energy charge (KRW/kWh)

Classification charge Time ) ]
Demand Energy charge (KRW/kWh) (KRW/KW)  period summer  spring/fall winter
Classification -
nage Time period il M ofi-peak 600 60.0 67.0
( Uy Aug.31 the end of Feb -
Option | 6,630 mid-peak 112.3 82.3 112.3
oifapeal G 9 on-peak 299.7 174.4 168.5
non-peak da 1.4
) e P Y g1 8 High- off-peak 56.2 56.2 63.2
Option | 7,220 peak day 186.5 voltage Optionll 7,380 mid-peak 108.5 78.5 108.5
S non-peak day ~ 146.7 1214 ® on-peak 293.8 168.5 164.7
P peakday 525 5689 ofi-peak 545 545 616
off-peak 415 439 Option Ill 8,190 mid-peak 106.8 76.9 106.8
High- mid-oeak non-peak day _— 75.9 on-peak 291.4 166.1 163.0
voltage Option II 8,320 P peak day 180.7 offfpeak 59.5 59.5 66.4
(A) non-peak day ~ 141.2 115.9 Optonl 6,590  mid-peak 112.4 82.4 112.4
on-peak = — 564.4 on-peak 299.4 174.7 165.6
eak da g y
. = K Y High- off-peak 54.8 54.8 61.7
SiREES 205 435 \otage Optionll 7,520  mid-peak  107.7 777 107.3
non-peak da; Y H
} ek P Y 04 75:5 ©) on-peak 292.1 167.4 163.9
Option 1l 9,810 peak day 179.7 off-peak 53.7 53.7 60.6
" non-peak day ~ 132.1 108.1 Option Ill 8,090 mid-peak 106.6 76.6 106.2
ON-PeAX  heakday 6054 5265 on-peak  200.4 165.7 168.8

U7 12 dananlwihneidandmiuanammsmsianmsdumsl#lnih
(Demand Management Optional Tariff)
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v H . ¥ 1 k% v v { VvV a g
TuanaelssnenvaléfiulamnsnazliudslassaianneWihl#asiaudunuiuiasounnau

Tagazfimaruual#dia Adjusted unit fuel rate Felglunistsuansianlwingiu (Base Rate) 1%
v o %4 U Z a a { d v L ¥ 1 N

sonadasiudunudngamasiumsuaa i indsundasly adradudandliwilfuuds (Fr)

voslszinalng MeaziBsn AgUN 18-14 (Ian : www.kepco.cokr uas lananTussENguas KEPCO)

Bogar preing |owarhiy |

Ml Tuwd Price
— B il Frioe

Crurwmrvion Coefiient

S — . —

5, F Ny

r Varlance in Average "ul [ Tuel Comamed For Dvery |
K Tegsinf®. P Uit il | uinit af Diectricity Sald -/..

= A .

L w [T
i

37 13 lasea¥ronsenuaudn Adjusted unit fuel rate

. ansaAfwWwWavauds:inAinanalfna:zus:inAlne
aansauBoulassadesaneinivesssmennmaldsulsznelngld seanaed 4

AN5197 4 Wsusulaseaivansan il vesdssmnaininalanazlssinelng

sS19N1S INKala

Feb. Mar. Apr. Jun. Jul. Oct.

Two momths late
Calculate Base Fuel Rete Fix Yntil Fuel Rate Varies

Difference(0),
non - adjustment
Calculate Avtual Fuel Rate
Calculate Avtual Fuel Rate
Calculate Avtual Fuel Rate

May. Aug. Sep.

Adjustes unit fuel rate, which is multiplies fuel price varince, which is the deduction of base rate(average fuel rate of the 5th
month to 3rd month prior the month in which revised fuel rate is enforced) from actual fuel rate (average fuel rete of the 5th month
to 3rd month prior to the month in which adjusted unit fuel rate is applied) with convesion coefficint, is applied to the electric rate
tro months after preliminary notification.

gﬂﬁ 14 AT2uauN1INIUSUAN Adjusted unit fuel rate

nwnulenaie | ivualddanaiWihdmSuilEnihdssnnsoaiu \Dudasudieaiuidsane (Uniform Tariff) uasfianuuans

dasa lWin AumudssnnlEluia

mManumIw LifimsimuaszaznalumsnumunsetSudplassete | wanalasededianlnihimmomunieySudgeee
IR ; furiuou %uagl;ﬁ’uu“[ﬂmﬂ"{gma logargadnisliuige : asj'uauaqu 5 7] fotas i INUMUANHIMINZaNTITAT

Taseasedns dasanlwiudiafon wyaanian 2556 anlnidnelu 2 I nasanfimsuszmeldulaunalasea3ng

anlwin Al Imdwqmﬁmsﬂ%’uﬂgaé’mwﬁﬂﬂﬁnﬁmﬁau

WoAANIEU 2558

'8 £
avalTznaunan

(1) eenuAaenIswag Wi (Demand Charge)

gasaasa Wi | (2) awasawlwiia (Energy Charge)

(1) alWigu deznaudag amassnluil uazarany
Foamanaslni awizdlilnihusesnn)

(2) dasanIwAndunds (Ft)

(3) AUSMITELRY

NNTHLNT IR
M 3bElAH

o =
ANAITINN 1

ulgung Walu
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uiisrenatzasnsiElnia (Tou) sanidiu 3 22e ldun

2129 Peak, 739 Mid-Peak waz 34 Off-Peak wananiids
fimaudrerainaldluiiniuggnia (Season) saniiu
4 729 "Léil.,l,ri na¥eu gavun galulding uaz goluldeae

(1) TA9rIa2a9nsld (TOU)
- 2249 Peak 09.00 - 22.00 %. Tuduni-Jugn3
- 729 Off-Peak 22.00 - 09.00 %. Tuduni-Tuan3 uas
Twani-Tuarfind Juusenuurend ungasions
Un@d (lainniunsnsaauas Tungaeiss) ARDATIITH
(2) 72918128934 (TOD)
- 939 On Peak 18.30 - 21.30 . 229nu
- 9@ Partial Peak #9usitaan 08.00 %., 18.30 .
209N T
- 929 Off-Peak 21.00 - 08.00 . ¥@eNNIn




RETSIRFIREARRYY

HlE WA

utdszinilElwineanidu 6 dszinn 1dud

(1) thuagande (Residential) iudnnfinani (Progressive
Rate) 6 3 utlsmusziuussdului

(2) ‘ﬁ"avl,‘ﬂ (General) 1udnsy TOU ueanaNgQNIa (Season)
wazT9a (Time) uilsuszauusadulnih uassiluuy
M 3ld AN (Option)

(3) funadin (Education) iflumsativayuianismedinu
msanmeaulaneady ﬁwlﬂ%wﬁqﬁmm%nﬁwéﬁunu
fudiaze I@ﬂﬁmiq@mgumﬂ%ﬂ%’iw%’iwﬁizmﬁu (Cross
Subsidy) Hudnsr TOU LENAINOANIA (Season) Uaz
7290387 (Time) waeaszauussdulniy uazguuy
M3l AN (Option)

(4) 898111334 (Industrial) 1Hudns TOU LENAING AN
(Season) WazgIaN (Time) WLNAINTZAUWTIAUINAN
wazgUuuumslElnita (Option)

(5) MumManua s (Agriculture) 1T MANHATNIINLAZL TN
g 1Hudnsn weanmHgaAnIa (Season) N FEEoY]
wsaealniln

(6) IWansnsmue (Street Lighting) 17w Tlauu Tnasias uaz
aoitensn Wi Judasaed

uwisssinnlglWiiaanidu 8 dezian ldun

(1) thuagende dudaniinamih (Progressive Rate) 7 i
LRZEMIIANNTINA1VIN5LE (TOU)

(2) Aamspmaidn udasnininiinProgressive Rate)
1-3 44 uthsmnsuLssFUlHR wazdns) TOU

(3) famsamanans Ludns Two-Part Tariff wiaussay
LT9AU Lazans1 TOU

(4) famsvmalugl {udns Two-Part Tariff wilsausz@u
w399 laad 2 uuy Aedns) TOU wag das1aaL9
L2893 (TOD)

(5) Namsamizade dnsufanislsslsauazianIsiwig
Wnonee 1 uonsn Two-Part Tariff WleANIZALLTINY
wazdns) TOU

(6) 29fnsi Lluaremils duduntheeudliusnsd
Iidnennouuny uSnnasfintemussiuusedi uaz
8031 TOU

@) guﬁuﬁamimwmi Wudainanih (Progressive Rate)
2 4% wazdns) TOU

(8) Wi daa317 wnaldlunsnaade wianisdneunsd

a 1 Y =
WAHIAT L UaATIAIN

HINTNTRILEIN
I sl InAN

1 a a a
eNIHLISZEaNIN

daaalWinaa93nga (Critical Peak Pricing : CPP) 1iu

Fasranlniln dauelfidusasmadan m%'mmjﬁ'u

dananlWindlugiuuy TOU wsnaungmia (Season)
uazz29a1 (Time) dndussnnililwihussdugesna
3.3 Alahadauly Seazuaanidlu 2 Ta90a Aa G29Und

(Non-critical days) 5@3’]@i’]VLW‘WTnlZgﬂﬂﬂﬂﬂiﬁﬁﬂaiﬂﬁ%ﬂﬂ’j’l
20% Wwaz393ng@ (Critical Days) aasiantwHaluaag On-
Peak a:ganiwﬂn@iﬂ&%wniw 300%

Sananlnityssaniiasnsasaang Wi le (Interruptivle
Rate) Wudamalnih Asueliidusnsmedan ‘ﬁl%mmj
AudanenWihdndluzuuuy TOU uas TOD dwiuilFlnih
Ussinniamsawnelngiisnsnsnannsldlnih aseenm

o y
Annual’

ulogungaInan
anldvan i
W3

FgunadssmeinvialddulaunalumsaeenlWindwmiugld

I uazdsznaunmaanis éun gl%”l,w%ﬁamé’ﬁ:uu

Aniiuwdenu (ESS) dlisnaudini (Ev) dusznaums

1598417 (RPC) waziflsznaunisuiinia (Sun-dried salt)

il

(1) Energy Storage System (ESS) ﬁw%’uéﬁﬂWWﬁﬁam%ﬂ
s2un ESS fianunsamialniinldies azinsansnan
Al 10% thandanalwihanszuu ESS lug
Off-Peak uazansanenluihlidsna fnandnsiluih
anfifnulEsnlluts Peak

(2) Electric Vehicle (EV) Tumszinlnihdmiugldnaua
In#h azfimsaasienenlnithls 50% lumneszaziaa 10 1
(1 w.8.59 — 31 #.a. 69) uaskitlsznaumsantidnileza
191 EV azlddmansianan iwindaiauny

(3) Rice Processing Complex (RPC) d@w¥ufisznauns
Tssdd17 azdinsaasanan A% 20%

(4) Sun-dried salt dwiuduUsznaumsuwinaa azin1san
el 1% 20%

(1) SgunadiulaunalWilang 50 wmﬂ@imaamﬁa@méﬂ%
va%ﬁﬁsvaé"\ﬁaw%a&:Lﬂw%ﬁé'aﬂlamamuulﬂmﬂ
20053 lumamsedindunugu dmuglEluihezan
ﬁmaémﬁ’ﬂmajtﬂuﬁaqm wazinslg Wi laiie 50
mihanafaudnsanuluitiaanit 3 1han

(2) duaanmenlwihldungussnaunmsgaaivnalu
iAugAaIMNIIH 10% 328z1aan 5 1

uloung WawIu | 37

EPPO NEWS




dnaun1snisIn
y " 4 2 " 4

TRITMIGEITER

(NUgIYU - WNAINIYU 2559)

5

(A

AR
L

2L

TSS
A aY i
=

L]
| &

e T
hm'&ﬁ
LN
PR
G
i e
'r ', e H“

nh‘ﬁ'

1. s1AUNGURAU A —

NuUyI8U 2559
MNenhdufue ly 1nasagszay $43.33 doTnsia UTuMmanasanipaunudl $0.37
faunsisa asannanuianinanasSnahiududuaaianaeiinisdssmeagaiaunis
1 ﬂ: L = a 1 4! < v 1 1 & o o 1 =
dvaaniniufusasdniiu Fududdseenmelugidusudu 3 vasngulaunludian
P
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funeufiaziisnasmseiiuasdnswiie 5 Unaw daznauiuludBeuasfidedefmom
mama‘ummaaﬂmuu@uaﬂmwmmwwLLmLLa:m@;miaﬂumumﬁiuﬂizl,wwu
wnliineaaans laaluaBansaunianiiazasaanindudu Qua lboe Uaneifauiuanauis
| ¥ o a ¢ & o A A o ! P v o a X A A v
FIVUHUAVNITANNLE LANLDEINITAU $45.20 01UN5L58 USUAIANNAUIINLADUNLA
$0.45 fiatn3ien RAVEIHINUINIFUNATIUNAIIUANSEY WawaimalSiMhuAY
Asnad U5UManas 6.2 autniisa UsznauiuaRunsamianssy soum1aimasuIag
na1gwavaniyy (wa) lddsmeassdaneenideaidulounsvesanizy Teglussduiea
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CRUDE OIL PRICE MOVEMENT
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LPG PRICE MOVEMENT
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Empirical Study Visit to a Coal-fired Power Plant in Malaysia

% 1 X a a & a 1 a o g:
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NINLTALWANSIINTIR. AH-AaLEaRdAaINMsaTIaLazkantlnsdanlulszndlne.
ASEAN Center for Energy. (2014). ASEAN Clean Coal Technology (CCT) Handbook for Power Plant.
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The fuel mix in power generation in Thailand comprises natural gas at 68%, coal at 13%
and hydropower at 16%. The use of natural gas accounts for the highest share while natural gas
reserves in the Gulf of Thailand would be available for exploitation for less than 10 years
although the Ministry of Energy has vigorously promoted and developed renewable energy for
power generation. When compared with Malaysia, a country that is endowed with huge energy
resources whether crude oil or natural gas, it is found that its power generation fuel mix comprises
coal at a ratio of 26%, natural gas at 51% and hydropower at 16%. It can be noted that the ratio
of natural gas utilization in Malaysia is less than that in Thailand. It is, therefore, important that
Thailand seriously consider appropriate fuel diversification in power generation for the sake of
energy supply security.

Jimah coal-fired power plant, with a total generating capacity of 1,400 MW, is located in
Negeri Sembilan, Malaysia. The fuel used is bituminous and sub-bituminous coal which is
imported from Indonesia, Australia and South Africa. The plant uses the sub-critical boiler technology,
with the installation of a once-through cooling system and seawater flue gas desulfurization
(FGD) equipment. It took five years for the plant construction together with the environmental

impac_t assessment (EIA) report preparation, and in 2009 the plant commenced supplying

electricity to the grid. Presently, the power project is under extension, targeting to add another
2,000 MW of generating capacity. Notably, the plant site is a plot of reclaimed land beyond the
mangrove forest area, and located not far away from the plant is AVANI Sepang Goldcoast
Resort.
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