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Soonchai Kumnoonsate,
EGAT Governor
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for a Sustainable Future”
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In the recent past, demand for electric energy
has continually increased every year along with the
economic growth. Despite of small increases in
the demand during the past years due to
economic slowdown, electricity remains
the basic factor crucial to the country’s
economic and social development.
Sufficient provisions of electric energy in
response to the demand have become
the main challenge to the responsible
agencies. Thus, the Electricity Generating

Authority of Thailand (EGAT) must prepare measures
and means to support the expectedly rising demand
in the future.

During the past years, however, Thailand has
experienced challenges and sensitive factors that affect
the electric energy security in various dimensions. The
Journal of Energy Policy has been honored to have
Mr. Soonchai Kumsoonsate, the Governor of the Electricity
Generating Authority of Thailand (EGAT) to talk about
the preparation to deal with the problems of electric
energy crisis and security that may affect electricity
uses in our country.
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Thailand’s demand for
electricity has been rising
continuously

Mr. Soonchai revealed that
the electricity demand situation
has been on a rising trend. Last
April, Thailand’s peak demand
for electricity reached 26,942
megawatts, the highest record as
compared with the peak demand
of 26,548 megawatts in May last
year or up by just 1.48 percent.
Such a slight increase was due
to the effect of political situation
and the economic slowdown even
though the weather in April was
extremely hot.

The EGAT Governor continued
that the demand for electricity
in Thailand normally increased
by approximately 3-4 percent
following the GDP growth. While
comparing with developed countries, their electricity
use grew by less than the GDP growth, which meant
that their uses of electricity were more efficient in terms
of developing country’s economy. In this regard, the
Ministry of Energy had infroduced a policy to improve
efficiency in electricity use in the country, or so-called
“20 Years Energy Efficiency Development Plan”, which
would reduce the use of electricity by 25% in driving
the economic development. If the electricity use was
adllowed to grow by 3-4% per year, we would have
to obtain electric energy into the systemly by more
than 1,000 megawatts each year. And this sufficient
procurement of electric energy into the system was
not an easy task.

Imminent risk factors associated with the
electric energy security

When being asked about the risk factors
that affected the energy situation in Thailand, the
EGAT Governor said that the current electricity use
management emphasized on 3 aspects. The first was
the energy security, the second was the energy price,
and the third was the impact on the environments.
Regarding the used energy, it was well known that
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electricity generation was relied on natural gas by
approximately 70 percent while the remaining portion
came from hydro, coal, and imported energy. The
obvious impact expected to happen involved fuels
used in the electricity generation because natural
gas reserves started to decline. Therefore, imports of
natural gas from abroad were inevitable in the form of
liquefied natural gas or LNG which had higher prices
and would affect the stability of electric energy prices.
In the past, we always encountered the problem of
natural gas production. At present, we use natural
gaos from the Gulf of Thailond and Myanmar. If the
production is halted for maintenance, it will immediately
affect electricity generating system. Technically, natural
gaos from wellhead which is conveyed via pipelines
directly to power plants could not be stored or if they
were to be stored it would be done at a very high
cost. Thus, temporary halts of gas delivery due to
pipeline maintenance would also affect the electricity
generation.

The EGAT Governor said that “Power plants that
use natural gas as fuel must also be designed to support
other types of fuels such as fuel oil or diesel in generating
electricity. But, the consequence is the cost of electricity
will be triple as electricity generated by using diesel is
currently priced at 8 baht while electricity generated
by natural gas is priced at 3 baht. So we have to see
how to reduce such risks and to diversify fuel uses so
that energy security is ensured with less fluctuating prices
and the reserves can be stored. However, Thailand has
only few alternatives, one of which is coal but it still has
an adverse impact on the environment that requires
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Thailand has only few alternatives, one of which is coal but it still has an

adverse impact on the environment that requires technology development

to deal with the production processes.
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technology development to deal with the production
processes. We can learn fromn some examples from other
countries that have used the clean coal technology
such as Germany who is the prototype of clean coal
power plants and, so far, they have not created an
environmental impact.”

Another option that needs further study and
development is nuclear energy which is quite a sensitive
issue as nowadays this source of energy is not widely
accepted by the public particularly with respect to
safety. However, there are examples that can be seen
in countries which have developed and succeeded in
using the nuclear energy as fuel in generating electricity
as well as the incoming of new and safer nuclear
power plants. Thus, the nuclear technology is an issue
that requires further understanding and development
for the country in the future.

Strengthen the energy security of the
country

Domestic energy security is important. The EGAT
Governor mentioned about how to most efficiently use
and benefit from energy in the country. At present,
Thailand has coals at Mae Moh. The power plant at Mae
Moh has made the cost of generating electricity not too
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high. However, the coal reserve at Mae Moh is limited
then the question is where the new source of energy will
come from. Many looked at alternative or renewable
energy particularly biomass plants, solar energy and
wind power. Nonetheless, the development of these
sources of energy has to depend on the appropriateness
as it must be accepted that each technology has
different strengths and weaknesses. For example,
natural wind power cannot produce sufficient energy
for the electricity generation at all time, similarly solar
energy cannot be produced all day long. Sometimes
there is not enough sunshine to produce energy. Even
biomass energy requires seasonal plants. If drought or
flood occurred, there will be problems on raw materials.
These weaknesses become the challenging problem
that urgently needed further study and development,
especially the energy storage technology.

The EGAT Governor said "We cannot rely solely
on imported energy because neighbor dependency

has advantages and disadvantages. The advantages
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are most of our neighboring countries mainly have
hydro energy which is relatively cheap. However, the
disadvantages are concerns on the impact on the
intfernational security.”

EGAT gets ready for the electric energy
crisis

An energy crisis can occur at all fimes. Getting
prepared and ready for situations that might happen
at any times is then a necessary and urgent issue. The
Governor said that the Ministry of Energy placed the
electric energy crisis as a part of its Energy Emergency
Response Plan which respective plans and sifuation
rehearsals are practiced. The Energy Policy and Planning
Office (EPPO) is the main responsible agency to deal
with the electric energy crisis management and the
Energy Regulatory Commission (ERC), who is empowered
by the Energy Industry Act B.E. 2550, regulate, the
preparation for the energy crisis. In addition, in case
of crisis situations, the Ministry of Energy will call for a
meeting of the Fuel Management Monitoring Working
Group in order to evaluate the situations and provide
instructions.

For EGAT, there are protection and emergency
response plans which are formulated within EGAT or
jointly formulated with other agencies as follows:

At the protection level: this includes the assessments
of potential risks and the formulation of response plans
such as a blackout protection plan, a sabotage
protection plan, a determination of appropriate fuel
reserves, and the cooperation with electricity distriouting



Lmum'sﬁwi:uuné’uLﬁmﬁmmﬁ;mmm%a \iaan
srgzinaazSualniaisy nle ldsSeunnmii
i:umé’uﬁugjmu:ﬂﬂﬁLﬁaLﬁml,mlvxlﬂﬁﬁﬂuu?nmﬂ%fm
saufainisnagaunszuaunsszuulvih Black Start)
athsasinane el aun.uazd1tineuAnLzNssnIsg
A1UAANIINENIU @NN.) FILFUNANITD

uanaNtiL Nl Ealusunns @3 ASiuAgs T UL
avlnfnegraneuuinig andl ?:uudqﬁﬁmqmﬂﬂa:mm
30-40 T Hunuaziadulitianuundeaiy wazvingzuy
ddliidenlasiuialazima lnewaunlindussuy 500
Alalas lneideulavnnmiieadld annazusanlnsunn
Trsuthu Ingwrnznalisneneudsuaddluanma o
Trumasulnihuasndsnunaunums ¢ 16 auzimsniu
Adadlfiamasinanunainvansuniy malulad
Eluﬁ%gﬁuﬁlﬁwzLﬂuﬁﬂmuaaﬂwﬁqﬁa T99 A AL
a4=8n %wm:ﬁag"lu%umaumaﬁmLaanamuﬁ' was
mmﬁmaumam:murﬂ'aﬁ'qmmﬁ”ammﬁﬂgwmﬂﬁmum
AAINazilsg i onuiuwialvidszunaill 2562

UL S DN T UM AL UL NE LT A
ﬁ%"gmaa'qLﬂ?mg'ﬁﬁmﬁmiﬁnmmm:Lﬁ’_’luﬁ'manﬁﬂm
gau 8171 nsdgnuduuiles 3000 WNZIRA MUY
fidmun ez famdsnuegrmiudesdadldnu
yAnneaNAIs a9 i inneinsenanundaslukeil
TneiinisTiauaziunivat) drundsunauILAL 1
WANNULANRTAE NEWUAL 184 AU TULRUR AL
frawdaninineesdszima s lAfINuALKUANUNSNY
nawnuanl39uau 13,000 Wnednm viselszunn 25%
PDINENUTNLIN FeTiNELNTIT LN eIa s L

AMUNGaUAUNEIUlLaUNAR” E:p'ﬁmi nNELNED
IUUSBBUINSHUWSOUSULOINNAWADVIU

fosandszimalnasdaindrf1asssuanfiann
ﬂ?:mmﬁlauﬂm?ﬁqﬁaqﬁmiwquﬁamﬁaﬁw il
Tuaanarsenaidluaiunsaaetnglrundszinalngla
AT UNTAUNITNEAT1ER1TEITUAIRIINUNAITAIUN
Fuszuinelne-ualde A-18 (JDA-A18) LilaTuil
13 UQUIEL-10 NTNYIAL 2557 ﬁwﬂqmmﬁﬁﬂﬁhqu}
LU %qﬂﬂﬁ’u‘[?ﬂvmw:u:m%mlﬂﬁﬂrﬁ 710 WnzInm
inlrifndansndn i ludiuaeanialaluieswe 39meq
ddliannananee fessuLanedsiiiannen

authorities which are the Metropolitan Electricity Authority
(MEA) and the Provincial Electricity Authority (PEA) in
strengthening the security in the electricity system via
the electricity credibility improvement committee.

Emergency Response Plan during the crisis: this
includes the installation of the Special Protection
Scheme, and additional to the normal protection
scheme in order to limit blackouts when the crisis
occurs. There is coordination manual, jointly conducted
with MEA and PEA, for the case where a blackout is
necessary. The Emergency Response Plan for the failure
of natural gas production or fransmission was conducted
with PTT PLC. A communication plan during crisis fime
in order to reduce confusion in reporting the situation
is practiced on a yearly basis. Finally, the evacuation
plan for the power electricity control center. Moreover,
there are trainings for electricity system controllers via
the dispatching fraining simulator.

Situation Recovery Plan: in order to reduce time
and blackouts, EGAT has prepared a situation recovery
plan when the blackout covers a wide area, and has
the examination on the procedure of black start on a
regular basis with the EPPO and the Office of Energy
Regulatory Commission as observers.

Moreover, EGAT also has a plan to enhance
the security of the electricity fransmission system. For
example, a plan tfo enhance security of transmission
systems aged approximately 30-40 years, and a plan
to connect all fransmission system throughout the entire
country by developing it info 500 kilovolt system which
would link from the north to the south and the east
to the west. Particularly the south, efforts have been
made to connect the region to electric energy and
other alternative energy. At the same time, fuels used
must be diversified. Current tfechnology which would be
an alternative option is clean coal power plant as it, at
the moment, is in the process of selecting locations and
examining the impacts on the environment according
to the relevant laws. It is expected to have a new
coal-fired power plant by the year 2019.

“*Meanwhile, renewable energy and biomass
energy which is being promoted by the government
need further study as it is a sensitive issue. For example,
Napier grass of 3,000 megawatts under the Renewable
Energy Development Plan requires a large area for
plantation. However, EGAT has already prepared by

waoowu 13



misBlwAuoghvlubus:ansmuweioluiSod 9 ARoomwaoouln  BoowmuADE

Joynwsio o uinig o MSwWam Msmilaowaomu mIsoe  soulufivonsiA

Twuh F. AoINTUADY

if we continue to use electricity inefficiently, new energy will have to

be looked for. And various problems may follow such as production,

procurement, cost, as well as rising Ft
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conducting research and development in this issue.
As for other renewable energy such as solar energy
and wind power, it can be seen that in the Power
Development Plan (PDP), we have set the target for the
renewable energy at 13,000 megawatts or approximately
25 percent of the total energy. The aforementioned is
the goal for the future energy preparation”, he said.

Suggested the public be ready for the
energy crisis

As Thailand has to import natural gas from
neighboring country which, sometimes, its pipelines
have to be shut down for maintenance. In such
period, natural gas cannot be delivered to Thailand.
An example case includes the gas disruption from block
A18 in the joint-development area (JDA) between
Thailand-Malaysia (JDA-A18) during 13" June-10™ July
2014 to the Jana power plant which has production
capacity of 710 megawatts. Such disruption caused
insufficient production capacity of electricity in the
South so EGAT has to transmit electricity to the South
from the central region via 700 megawatt fransmission
grid which is enough for electricity consumption in the
South. However, there still remains a risk of insufficient
energy reserves.

Therefore, the public must help to save energy
consumption during the peak hours-between 19.30-22.30
hours. If electricity generation is reduced, we could
then pass the crisis. But, it does not mean to save
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energy only in the crisis times because if we continue
to use electricity inefficiently, new energy will have to
be looked for. And various problems may follow such
as production, procurement, cost, as well as rising Ft.

The EGAT Governor said that “an increase of F'
must be explained by the fact that our country has few
energy sources for generating electricity. As obviously
be seen is natural gas, hydro energy, coal energy
and oil. Moreover, there still are power purchases from
abroad neighboring countries and from independent
power producers and small power producers. Therefore,
electricity generation will be delivered to users from
different sources that come with different prices and
usage plans. Then, electricity prices are always changing
accordingly.”

With respect to the cost of power producers, the
EGAT Governor said that at present the cost of hydro
energy in generating electricity is the lowest but we
cannot use it as the main source of energy because it
depends on the level of water in dams and such water
must be used mainly for agricultural purposes. The next
low-cost fuel is coal energy, imported energy from Lao
PDR, and natural gaos. The highest cost is renewable
energy such as wind power and solar energy. When we
mix all of these sources, the electricity price will then
depend on the proportion of energy use from each
source. Moreover, the cost of electricity also depends
on the price of particular fuels that may be cheap or
expensive at that particular tfime and the exchange
rates that we purchase from private producers and
from neighboring countries. Thus, the Ft rate depends
on these factors as well.

The EGAT Governor finished by saying that
“Economical use of electricity is necessary and people
should be aware of the electricity generating capacity
and how many electric energy sources are. If the public
is realized, then this should encourage efficient use of
electricity. Energy users must be aware that obtaining
energy is not an easy task. Everyone should use energy
most worthily, efficiently and economically because
energy is involved with the public at large, not only for
a particular community or house. It is necessary that
we use energy sufficiently so as to ensure sustainable
use of energy in the future.”
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Commercial Energy Import (Net)) ﬂgﬁ?:ﬁ‘u 1.117
WauwwuLnslsatnuAumAadu Iuaudasas 3.3 A1
v v 40X 4 -
AMUADINIs N el ulssinANIALAY AusANITHAR
wavuatrdanas Ingdnistndnindufugns
QI é’ Vv :: o v YV a o Vv
Wuausataz 2.7 saumanistnudninihgnsuaznistindn
D87 UTIARAENNTEFTUINALNARY (LNG) fcg‘w%lﬂﬁu
Speaz 19.4 wazsasas 6.4 MuUd1au TnensinauiAu
gnauaznisdseaniiiudrfagansanasianas 6.9 uaz
v v ¥ ne 4 .
Sazay 8.1 MetlssmnAlnaians N s NININGI9IUa N
1 | v Ve ) |NI o YV
madszinanannuAanislilull 2556 agiiszAuietas
4J QI &I = Bl |NI o YV
56 TuiLAUAINTINeuatsziLSanas 54

msl3 mswan 1asmsuhihwaoouiBounmsgguau’”

U - ELIILN St AL/

wlasuunilas @)

n154? 1,986 2,001 7.1 0.7
N19UAR 1,085 1.077 6.5 0.7
nsidn @nd) 1,082 1117 63 3.3
nsulaaundasanan -152 -145
15149 L1 undeeu (Non-Energy use) 332 339 7.1 1.9
nstidin/nnsld ) 54 56

14) wmmumwmwwumu 1leznaumagl u’muﬂu HITETTUUIFA ADUALUAN Nﬁmnmwmuummm Tnhenndain uazanuiiu/anlus
&) ma‘?ﬂ'meoumﬂﬂﬁﬂuuUmﬁm@ﬂ uazn 197 i Funaay. (Non- Energy use) lAun ms’lﬂmwu:may NGL Condensate LPG uas
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4. mslBwdomuiBouNrtBEtUanMaiayarmmMsUITIWEoU

nw’lﬁijé’qmu@qwqﬁﬂjﬁ%uqcvm"'m (Final Modern Energy Consumption) agj'ﬁ'i:ﬁu 1,316 WiguwinwuLnSIsa
vnsuRLse Ty aneduaa Nt fefuresineu$esas 1.0 HuNAIINNNEILNTHEADABLALEIANLERINS
Tutlsrina Fan9HARANAINEATNIIY NARAAIMNTTL LaznANNsRaassRdiAsEnesn wiaifiunnsuene i ludng
fzanasfin a'\iNﬁ‘lﬁﬂﬁi‘lﬁ'fwé’qmuLﬂ“NWﬁniﬂjé%uqmﬁﬁﬂﬁmuﬂlﬁu ‘[maﬁ’]ﬁu?‘hL?ﬁ)gﬂ%qﬁmLﬂuﬁméauﬁqqm‘%aﬂa:
55 mmmﬂ%wé’qmu‘ﬁv’uqmﬁm%mm finnslfiiuiudosas 2.5 n9l¥lnin @ndanSenas 22) uaznslifnaessuan
@nduFanas 13) TnsliiuiSesas 1.4 uazsatas 2.6 mudnd sauiannslFan g @ndidesas 1) Tnslhiiuiy
Saeiaz 10.2 Anuzinslddwiuing @adiutesss 9) Innslfanaddenas 10.3

mslBwdonuiBounrtsgiuane )
WU - eI S atiuA LU

2552 ‘ 2553 ‘ 2554 ‘ 2555 ‘ 2556
3ununis i 1,130 1,188 1,230 1,299 1,316
thifudniFag 640 650 668 703 722
Wil 238 263 262 280 284
fuutindn 135 141 128 133 119
anlus 20 19 27 15 17
fnT833UIA 97 15 145 169 174
fasnnilaauuilas @) 34 5.2 35 5.7 1.0
tnifudnisag 1.8 1.4 2.8 5.3 2.5
W 0.2 105 0.4 6.8 1.4
fuAutinegin 7.3 4.7 97 3.9 -10.3
an'lus -3.6 1.2 41.6 -43.7 10.2
fnTesuRA 21.9 18.8 25.8 16.1 2.6
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3
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D

Unewdengisziu 109 WSHyanigrauidisa Al
UAAINITUNT D UALLAE AN TETUIIANANDIS DAY

2

Agsssua 13%

fuRuuE 9%

anfuad 1%

Y 4 4
150 uazdatay 3.8 AndIAnalalannanad Ty
fna8ssuIAive ING) uazthifudiFagiilyamnistindi
WLALEetay 45.0 wazdasas 11.5 MUSSU MuLFuu
rfmuﬁmmﬂﬁﬂuﬂizmﬂﬁﬁmqﬁu wruLAe UL N
qlﬂ | o v QI 4%’ v 4‘ = o v
ndyannistidnivauiesar 201 iasndinistiud
W9 nszimnaaniLavl U A s U LENE LN NALN Y
nswanlnihanfingsssumslutidssmandmegnane
fNE9 2 INTUN 5-14 LU 2556

JaFmmsuighwaoomu

yamnstindn

W - WUAILLM

o 1

wasuulag () A (%)

vinsfuAL

ﬁqﬁuém‘a‘%@gﬂ 124 139 15 10

ANT89UAR 116 112 38 8

fuAY 47 40 -15.0 3

1#n 15 19 20.1 1

fNT8ITUAALNAY (LNG) 24 35 45.0 2
971 1,446 1,416 -2.1 100
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5. LhJuAula:nouInuIan

e NguAntNITUALLAZABULALLEN T1FUNN 241 WuLNSIsanadu Anlludndiudasas 22 1091 5UIUANLARINTT
Lo
Tlulsandwnnausesaz 0.8

a o o a 1a o o P | o v o oA @ v v a
NITNaAUINUAL ﬂ%m?zmu 149 NWULNTLTAaNDIU elﬂaLﬂﬂx‘iﬂ‘]_lﬂﬂ'auimﬂama\iLaﬂuﬂﬁliﬂﬂa: 0.1 MNNITNAR
A |

NANAUBINAINUALIY LNUEY LWYAuNA N LLa:maHiu YU AUNA Big Oil Project @3na 1111874 A9UA" LA
o a a a QI 1 v a o
Fadu dnnsnamiuavludsunulndiasenu

B { o s o QI 3 a Y QI A’
NIsHARADLLALLAY BENSTAL 92 MuuSsaneu A nTineufesas 1.4 99NN1SNAATIRLAUYDIUVAILNN
LAZLNAINTIA

o q: L a o ,ol L a { > s o QI é’
o nstduazdseaniiuay T 2556 Inistidatindufvedssiiu 868 Wuunfisanedu uaudena: 0.6
Ingdlvgindrannnguiszinanfusannans ludiuesnisdseantfufvegfiscin 25 Wuuisisanaty anas
50818 39.6

msonnla:MsISLTURU

Wi WuLIfsa,/u

NN9IANT
UnliuAy | AeuLAULEAN FIUTIIEU 1 lulsenau
2551 144 85 229 812 1,040 46 928
2552 154 84 238 803 1,041 41 937
2553 153 89 242 816 1,058 30 962
2554 140 84 224 794 1,018 33 936
2555 149 90 239 860 1,099 41 979
2556 149 91 241 868 1,109 25 1,077
2552 6.7 -1.4 4.0 -1.0 0.1 -10.5 0.9
2553 -0.6 5.6 1.6 1.6 1.6 -27.1 2.7
2554 -8.6 -5.1 -7.3 -2.7 -3.7 8.5 -2.7
2555 6.7 6.8 6.5 8.3 7.9 26.3 4.6
2556 0.1 1.4 0.8 0.6 0.7 -39.6 103
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* BIG OIL PROJECT waNufn gluuan (A teznausme uvavtamey Uamin nzmw g uazezan
 pziusenna laun anigamitielisnd meantszde Toutu n1m1F uazdu 9
nzfusening laun wuade dulailide ugiu uazdu 9
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Tiin&ennendi 120 fuLNfisare T uazszaaaiieisvheiaas
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6. MBSSSUBIAN

o MIIANINTE97UIF T 2556 In1edavnsauivlszinaeg sz Al 5,055 arugnunannnaiy LAuEatay 2.0
Tnenflunsedannelulssmmsatay 80 waztiiinanaAalssinesatay 20

n1suaniressnrs nsudnnnglulssinmegNsziy 4,042 augnuiAiynnaiy WnAuSasay 0.9 270
WARILNNA Wuuwazdng e @0 uazlndu AUANEINITNANLNAIL

N19UNI 89T UTIAUAZINTETIUTIAMAT BENTZAL 1,013 AugnunAnvnsaiu WnALSeeas 6.4 270
v Ve 4‘ Ql 4‘!’ 1 | 1 24 an = o L% =)
ANuARINTT T luLszinALLgRU Tnaurasenaun dszinanat vgaanefinmessuanm luaaumneu vinlilull 2566
N30 R8T UANAINNUNAIAINAIIANAISREAS 1.2 mm:ﬁmiﬂ%%a’mLmdqmmqmﬁﬁu?aﬂa: 1.1 uay
9L TsesUNAANLAUS Rt 47.1

MSYNMMBSSSUBIA
U 2556

i
1,013 MMSCFD
(20%)

wanfuus:ina
4,042 MMSCFD
(80%)
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o mslifnmessuani esisziiu 4568 Sugnuain  asualilssliilmszunsinilouazlsalnianszunsls @9

|
I o a

4‘!/ v v 6y a QI 4’1 ve6 vV ﬂql a o a I :S I
Aedu uauderar 0.4 Tnenisldfngsssuadiuay  gneenuuulildimamdiigsssuamiiuliaiuise
dounnanan lunsldinendnlnizdmdudndon  wdnldiala wuResdunislfidugemaulsany
foraz 59 weenslivianun dnsliiiuaudesar 0.6 gramnssuiinaufesar 08 dwunisldiveduwiremnds
|ﬂl s v 18 I o I < A o s kg QI 4?’ % QI A
atisziiu 2695 AugnunaiinAeiy eendlsfia nsld  dwdusosun (Nev Wnaufesar 102 anuziinisldidu
fasesuand unisudn e uumeuanasnifeu  Ingavlugramnssulinsiaiiuazdu 9 dnsinu Bmu

funaufeas 127 NNTAUIznANIMEAINERIT  Uaz LPG) Aanadsasas 3.2

mslBissssusASIEaU*

ilag : §gnunase/ i

o |

waeuuilas @) | dndau (%)

wan il 2,728 2476 2,670 2,695 0.6 59
gAAMNTTY 478 569 628 635 08 14
gaamnssullinsialiuazau o 652 867 958 930 3.2 20
\iniwasdmIT0EUA (NGV) 181 231 278 307 10.2 7
el 4,039 4,143 4,534 4,568 0.4 100

* 19lu EGAT, EGGO, 71917 (IPP), IPP, SPP
* AIMIUTBLYINAL 1,000 btu/aL.ya.

andoumsiBinssssusi
U 2556

()
100 ® Nov
90 @ onannssuy
80 Ulnsialinazduq
70 ® onamnssu
60 © odaldih
50
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30
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2546 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556

7. Mslsausssusim (NGL)
nsuARfElTAUssTUIRA (NGL) BETIsZAL 18,765 Lflsanaiu anasantneudesas 1.1 Ineni W ldlugnamnssy

fvinazans Solvent) nelutlsyimelunm 13,224 1ndisamnaiu Anludndludasas 70 UpINSHARTIILA Nivaaseeas
30 dspanlidmtnedalssimadenlls 4uu 5,541 UnssanaTu
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mswan msavoon llasmsiis NGL

g ;- ufiea/iu

378N - —
wlaauuilas (@) AndIU (%)
NITHAR 18,923 18,765 -1.1 100
n1sdeaan 5,149 5,541 7.3 30
nsldnneludszinea 13,774 13,224 4.3 70
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o Y | 2 = ) = o v
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Y 9 J4 X Ry
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3.2 EsZAL 144 WuunfisanaTuy

mswan msls msuidh lasmsavoonthiiugiSosy

131 (RuLnSisa/Au)

wlasuunilas (%)

Meuan | nsddin | nnedsean Msuam | b | nnedeean
ST} 141 126 4 21 6.3 7.8 2.5 3.0
WudU 91 2 3 - 17 -96.6 -93.9 - -109
IuTU 95 1 13 - 4 1.360.5 523.5 - 206.4
unalagea 91 58 57 - - 57.3 57.1 - -
unalagaa 95 71 53 - 0.1 77.0 86.2 - 4,335.0
WUFUNUgIL - - 4 - - - 13.7 -
ALta 360 320 3 57 1.5 05 1,185.3 -16.4
iiiunng 0.2 6 . 0.1 -18.2 406.9 . -78.6
hdumTasiiu 9 83 0.3 17 9.2 11.9 508.7 65.5
inaiuan 37 77 4 49 -8.8 -3.0 -32.8 0.9
fatlinsiaey
156 138 45 0.2 1.0 2.3 5.4 287
L1an*

lusaumsimeduingaulugramnssullnsiad

ulauawaoou 29



omsmsuenasouovMsIBUITUaISosU
U 2556

(%)
20 -

15

10

o UndiuLLIuTu

nsrAmInTILLFY a%'ﬁ"i:ﬁu 126 WuLNSIsama T
MuduSatas 7.6 Inenudu 91 wanld 3 Wuinsisanaty
ANANSREAT 93.9 AINNI1TENLANIIVUEILUTY 91
Walgann 91 wanlH 57 WuLnSisamati IiuTSosas 57.1
duFy 95 Al 13 Wutdlsadety uAUS N
5 Widhuastiney viseliuduiesas 523.5 Litas0edy
AMUADINIT I NARNULUTY 91 ﬁLﬂlugﬁumn uay
uRalmena 95 HamlE 53 WuLNSisaneTu LA LSaeas 86.2

nagldindiuudu agnsziu 141 Wuusisanatu
2 X, a2 X
Wuausesas 6.3 HluuaanFunusnauaninuauann
ulaunesnauaAuLsnNUNautn1sdsnanlull Tas
1l 2556 H4aurusneUANAANITiaUlNUTLNTUNITUUAS
4 X R A
NUUNALAUDINGY 1 a1udd annislainTuuudy
2 X - v o
nnUszinniiuausnuavesulauieanidnnisldindu
a d o v v a v
WUdY 91 i lvlsuaunisldiuudu 91 anasdasas
Y 2 X
96.6 AUTNNF TN LU 95 LNLAUDINIT 10 111 39N
s [ I o IS | s I's I e d-jll
1 Nuunsisamatu lutl 2555 1flu 11 Auunsisamauluti
visaiuausasay 1,360.5 umeRunslaudalaaas 91

Fufiuiuenay 57.3 uaznsldufalasea o5 iniuSenas
77.0 Ineannslfutalasen 95 €10) ufalaaen 95 E20)
uazufalaana 95 85 fFnaiinislfiiutiuaehsdaiiing
mﬂmmmfigq%rﬁ{mmmua:a‘hmuamﬁﬁmﬁmﬁ
Ruduannisilaguistaudu 91 wuiiane
ufalmaea e o AuBeUTUINAL 2566 Handdmiing
unalagaa 95 (E20) 47uau 1,976 uvd wiufluuas dan.
951 WY L4A7N 668 Wit Lnn.1iEvnsgsnaAnLlan 143 una
LUIAA 176 WAS 1W9aU 104 LYW WAZWTIA LBUUAE 3 WS
uazantsmunauialagea 95 (E85) 4NUIU 280 WU
Treusafluae Uan. 120 Wis 119370 102 WS S2ERARAEN
48 WY UAZAENUIE 10 WS

nstnduazdeaantindiuudy H 2566 nnstinidin
agjﬁ'i:ﬁu 4 Wundisasaty auSesas 25 (iaaann
Tusalasunaaatuasinsunaauilsandutindumanauma
Unoutingg m‘lwﬂauumumumumaqui UUAAAY
mma’twmmmquwﬁuwumul,wummu d1un15d9a8n
musﬁuagmumu 21 WunSisariedy utuSesas 3.0

amsiMsuenaimuovMsIBLIuUILUBU
U 2556

(%)
15

10

30 ulsnawaoou




1aNIuea ﬁwﬁ’uﬁimmumamamuaaﬁam:uu
wad 21 139 Uf189NTsHARTIL 3.89 AaNUARTARTU 13D
atieAl 24 MuLnfisanaTu Inel] 2556 In1sndnemuea
ﬂl v a v a 1 v = |d| a
wialdidundvenu 2,63 audnsneiu vseayiszAu
17 WS 19amraTu [uausSasay 47.2 aanuauadulens

a v a 4J o v v & v o

gnLaNNIg lMULTU 91 srmm'lwQsl,ﬂmﬂummuuﬂmﬂa‘[‘*ﬁaaa

] v v v 49( v
NAUNU danalilAnuAnIn s laian1uaaLINAIU ANLTIAN
\de Lannueall 2556 agi191A1 2541 LMARENT Qﬁu
mnﬂdau%qaq'ﬁmm 20.33 UMADANT

o 1funLTa
nNsuAATUALTA RENTTAL 320 WuLGIsamaTu

InaAesMutinauaatinIsuanisz iy 321 WuLNSIsanaTuy
VirRanadlantiessasas 0.5

nasldinduniea agisriiu 360 WuLnfieanaiu
LAUNENGRERY 1.5 UULNTINOUNTNALAUDISREAS 7.1
v =K o a 1 Qld o dl
ANDUNINTUTUAIRINIAAUAINLNTUTULL A UAN
v :/ o v ﬂy a dJ =
g lnTuALIauN M ARmEY NGV 1WAz LPG T9iignAn
QNI uwliinniasgaziinnsesimunadanmingiuy
= v I a I a I a [~ :j Qy Vv
mvﬁaWLmagimmulumu 30 ULMARAMTNANY T19LNNT L
9: o QI 4? | 4J | v v ]
TndummainuauluiaAatiLeNaIN AL ARINg TIuas
NANANINITINEAT Nauazllsusanasludialnsunaay
| dl v 11 v
maqﬂmmauqqma LummﬂLmqﬂmqqduﬂiznamu
9: 1 ﬂw dl ] v v v :’ o
tmanlunatgnun dswalainuneanislgundunga
INBNNFUUAINANANINITINEATAAAY kaznNaUL11I516
WingeruanAislulnsunagavineesd

nN17UNImazaRaNUTUALTA T 2556 N19LLAN

ihifufimeegiissiiv 3 Wuunfisanatu ugaudanm

10 w1 annislawaawasdisaslunisuan luin

TUAI AR UL H UL LN ANUME AR TR

ANUNNTANRENBENITAL 57 WuLGIsanaiu anatiotay
dl v v 1 o

16.4 psnAnunasnsliniglulszineegluszAugs

amsimsuenamvovMsIBLIdUAILsa
U 2556

(%)

ulauawdoou 31



luladira nsudnlulesiaa 1 100 faqiull
Tiq\muuﬁmﬁiﬁ@mmwm’mﬂazmﬂmmnmqiﬁfvwé’qmu
AU 11 918 S1E8INITHARTIL 4.96 ANUARTADTU Yi9D
1l9v310u 31 WuLNsisanadu Tnetl 2556 Nsu@an lulasiaa
= 4‘ v [V v a 1 o = |QI
i 100 eldidundnu 2,85 audnsraiu viseagi
FE 18 WULNSISaAR U lNLAUSREAY 16,2 LTIA4RIN

a o v s QI v ] =

naugsnandsulaeandsznimdfuiiudndiululaniaa
Tuhifufimaanniauiesas 3.5-5 1nogNFanas 4.5-5 AL
Fui 1 wyAAnay 2556 Wiaudtiyrhaudiiuaunana

v
o @

o UNUULAN

NsNAALNIUAT BENTEAL 77 WuLnSleanau
ANaSREaY 3.0

sl egisein 37 Wuufsanau anad
v ] 6 ¥ | ﬂy a
foraz 8.8 lnsaIvglidudamadunagramnasy
A o o < o A A g -1 a
Nz 33 Wuunsisamatu nvaaflunisuiniwgs
Tunse@n Wi 4 Wuunsisanatu

n7UNImazdnan1Tm7 1 2556 Tin1gan

atiazil 4 MuLnTisana Ty anatdatas 32.8 AMUNNIAIBEN

° s I s s |8 I o 4J ! I o
wluimagngcall 49 WULNTLTAaNDIU ﬂmmu’l,mymu

o Qs aa a v v
U Grade 5 NUUTUNNUAMUADINTS LiNTeTu

dgzina

o 1fuATasliy
nsuaALNATANIY aEsLiiy 83 WuLnfisa
| a QI 49( v v v
AaTu NuASaeay 11.9 anAnusadanisldnislulssins
AL

na7laindlinAzaii eeieziiu 96 WuLndisanaiu
ALALERsAL 9.2 AINNTVUANNNDINANEI AL UENEFIAS
Auiaganndnuutinyiaw NN AN a AUALAL 1IN
lurlasunagarinevesazaengiludnsrzasasinnm
Tnstdnnaaiimidssmanuniadnlssmnealne 26.7
AuAU LAIuSasas 19.6 uanannilutl 2556 Taennstiu
alndsauisananisiiufunusii (Low Cost dafianssy
aqasunisnaanananielulssinAuazpnatlszing
=3 = a 4J QI | va 1
Aufludnifadenilandsnaliiinisuudanieainicuay
sl AsatuNLLINaY

nasundmazdvaantiduiasaviy 11 2556
nstdnetisziiu 0.3 Wuwndeanaiy uaznsdsean
aLszi 17 Wuundisanaiu

32 uldunawadoou



e M1illnsiaeuivial (LPG)

N1TNARA LPG agjﬁizﬁu 5,789 WUFL ANAITREA
4.3 Taenflunnsudmannlsauenfnaisyfu 3,865 WusL
anasdosas 5.2 uAETINNIHAR LPG a1nTsanditingu
agj‘ﬁ'ﬁzﬁu 1,923 Wusiu anadderas 2.4 1insnlsauentne
284 ﬂrmfl.LLa:INﬂé"uﬁﬁﬁuwmmLﬁwqmsﬁauﬁﬁ;q

(A4 |NI s [ Qs QI z v
1719 LPG peNTLAL 7,524 WUAY LNLAUTEAS
QI A’ a)
1.9 Tmf;lLl‘“flumil,wmummmﬂ%ﬂuqmmwmiuﬂimmﬁ
| =) Ao | v
waznrauds tnely geamnssuilinsial Ddnaiunsld
2 ,
qugnietar 35 WNAUTREAZ 3.4 waz N1AYLAY Unsld
a s QI g d
Antfludnaudesay 24 WLAUSeEaY 67.3 1109970
N19MTITIANIINUNE LPG nAaudalin 21.38 U
1 a s 4J ul 1 a 1’ % 4‘2-/ a
AaNtansy avsINNgIANneLantnTudiwaslulsina
1 v v v [~y 4‘1/ a o
170 dsualianunaanisld re luaamaalusoeun
flapaiinngusNeFaENeAalled UanNaINTaIUnLauIaIn
natuqsﬁ%é’mmﬁmﬁﬁmimm’immm LPG LALLM

AOUNNIIAL 2556 Wariluansnisaiafun1sanaaL
17 LPG s mitheindszinn dealimianisld Lre
AT BN ANLEeaNnT 13 anusTinns
mMArR3auana ne nArEay TRniudndutenas
32 apalsunmunsldFmun anasfesas 20.9 il
puziUusS (asu) TuRidleTudl 13 Awvnau 2656 Winaey
AuUA nwe. USusiAnaelaning LPG n1anTaEeu
TneflusuAuAouas 0,50 umsanlaniy saws¥ui
1 Auengu 2556 WHuauld auazvioudunulssuen
SA8990aNAT 24.82 UmAadilansl uazalende
nfq'uQ’”Lé’?uNaﬂ?:wuﬁv’ﬂuﬁmmmmﬁL?aumﬂ”l,é'ﬁaﬂ
$ufn ML LHIRRERNMNS AN AAUA AL
nngeamnssy Andudnauionaz 8 dnisldanas
Seeaz 2.0 uar n17ldiey Anfludrdiusenas 1 Unnsld
ANAsaEas 10.6

ulgawaoou 33




andoumsl3 LPG

U 2556
(%)

100 1 O ftHov

90 1 © anannssy
80 Ulasinl
70 1 @ sngud

60 @ andmnssy
50 - @ nsoiseu
40

30

20

10

L e |

2546 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556

nasdnduazavenn LPG 1 2556 insiid LPG lugduunues LPG Tnsinwu uaziawmu agj'ﬁ' 1,949 WuF LAY
niineufesss 12,7 lngiamnziusdaAeuaamay Lﬂumamﬂqumeﬁauﬂq;wm‘iiqLmnﬁ’waﬁmqawﬂmﬁ 3
LazvhendnundlssuenfinTessuanavtaed 5 LaammwmﬁmLm‘i/"\hnhqﬂmtﬁuanl,ﬂ%"ﬂumm%au Wlrnaaindgn LPG
Tnainy uastmufiuiiy neaneuvinliinisdennn LPG anaddaeas 39.2

mswania:msl3 LPG, Twsiwu n1asgonu
e - WAL

wlaeuuilad ()

N1T9ANN

- NNTNAR 5,422 6,049 5,789 43
Taquening 3,428 4,078 3,865 5.2
Tanautingu 1.994 1971 1923 2.4
au 9 - - - -

- n9tidin 1,437 1,730 1,949 12.7

ANUARINTT

- 9l 6,890 7,386 7,524 1.9
AFEFaU 2,656 3.047 2,409 209
qmmwnssu 718 614 601 -2.0
T0EUA 920 1,061 1,775 67.3
gramnseuilinsiadl 2,465 2,555 2,641 3.4
a9 131 110 98 -10.6

- N13@908N 16 10 5 -39.2

34 ulgungEwaoou



o mslinasnulunisuudimisun agisziiv 23,599
I SR 20 - 2 X
RuFuRswnNTuAL uaudesas 7.5 Tnenflunisiiiuain

a 491 a v qol s = a [~y s 1 v
nniiadamds lnenisldindupradniudndiuiosas
54 U9aN15 MNANUIUNFUUAINNLN RLALEasa 1.6
9a9891NAD UNTulLUTY dndiudasas 26 TnisldALaAIL
v :i v (4’ a |
Satay 6.4 39UMINN9 10 NGV waz LPG lusneud asaniily

o

| v v o e S a
paIUTRLAY 12 Lavdanar 9 muaal lnaliseaziaen

De
ZDe

J

514 NGV ISty 10.2 Lﬂaqmnﬁ;ﬂ%m
wuunld NGV wniy wﬂﬂiqﬂﬁﬁgnﬂ’iqﬁﬂﬁut,‘%al,waq
Taeilanssisesmanetan Nev 157 10.50 mseilansy
FausTuit 16 Aavmnan 2565 Huduun Tne o iausuNAL
2556 TS0 NGV AL 438,821 AU nALmUnGY

a v :’ o YV
wuduSasay 21.1 wasnaunuisusmalasesas 5.1
T4uuannlLang NGV fanum 490 d@nnil

19514 PG Tusoes \iAuSenas 67.3 asiiau
‘lﬁLﬁuﬁqmiﬁ'Q%?md’;umﬁqﬁumw LPG unun1sly
ﬁﬁﬁul,%mwﬁqLﬁﬂﬂ’]ﬂi'}ﬂﬁﬁgﬂﬂfh viail annuA Ay,
Se¥ui 14 WOHNIAN 2555 LARLANZNTTUNITLENS
ulgunendaau (NUL) Wa1sunisdfusiatenedan
LPG nmaauadlvisaliifudiunu PG anlsandutingiy
Tmﬂﬁmumé’mmﬁua’qLﬁ”mamuﬁﬁﬁuﬁ?aLwaq‘luuﬁia:ﬁau
AL Z AL BURTUT 16 Aanan 2555 Thigily]
aelsfin faqiuatszninanisAnsnAnLmanzauLey
n13U501AT9a51951AN LPG AnALLAS

mslBwaomulumsuudomoun

NI WUAUAELINLTUAY (KTOE)

wlasuunilas )

o 1

ANAIU (%)

20,242 21,947 23,599

ST 5,462 5,741 6,106 26 -1.2 5.1 64
ALTa 11,638 12,471 12,669 54 1.6 7.2 1.6
LPG 1,073 1.238 2,071 9 35.3 15.3 67.3
NGV 2,068 2,498 2,753 12 27.5 20.8 10.2

ulgawaoou 35



9. anlus/ohuRULNIt
o a s 1 a a o 1A
o nsdavantus/auiiu Jfuunisinmegi
YA 15,460 WuFURBLIMNINTURY anassatas 4.8

nsuanan lus JUTUN 4,644 WuMuALWN
vnsTufy anaddesas 2.3 Tassatas 91 Tadann9nAnanlus
TutlszimnAn@nanniteudiunzees e, s7uIu 4,203
ST TTuRL dufivdedatas 9 TuntsuEn
ANTIRAENIL 1L 441 FUFUTEIINTsTuRY

) v U a a Y s = |
N7 909U T3U10 10,816 WUMUALLLN
1TURY anaspeas 5.8

| s

va o 1 a a v e‘l
o ngldanlum/onuriu TUsuaunnsldeans Ay

U

15,846 WUMUTEUNNTURL anaddasas 3.4

nsldanlus agfsziy 5,030 WusiuaLmng
:‘ o a QI g v v v
UTuAy NLauseeas 2.3 Inadaeas 83 waiaumunig 1l
anlumflunslalunianisuas lwinuas nnw. drunwas
v ] I o a =S L
Feeaz 17 vl lugramnssunisndnumiun
’Luﬂi:mummﬁmgmﬁm (Clinker)

n17 19 uRuLtng aq'ﬁ'i:ﬁu 10,816 WUAU
WeuwiinsuAy anasienas 5.8 Tngnrgmannssy
%qu'“flummmé’nﬁ'ﬁﬁmﬁ'fsun']ﬂﬁ?dfmﬁumﬂﬁqm Saea
55 a5 ldanuiivindatarun tnslianas
Seeaz 10.3 ﬁ'auwﬁqLﬂumamngqumﬂmmﬁ’h%wm
11 2556 dauiivantanas 45 1Tudamadlunswan i
2849 SPP Uaz IPP

mswaniasmsi3anius/muru

WL WUAUREUYINTUAY

NIFIAY

- nsuananlug 4,752 4,644 2.3 100
s A dnen@n 4,109 4,203 2.3 91
wilaganau 643 441 -31.4 9

- nstidinanuiu 11,488 10,816 5.8

ALARINTG

- nsldanlus 4919 5,030 2.3 100
nanngzud il 4,150 4,182 038 83
AAAMNITL 769 847 10.2 17

- nsldnusiu 11,488 10,816 5.8 100
nanngzud Wil (SPP uaz IPP) 4,856 4,866 0.2 45
AAAMNNITL 6,632 5,950 -10.3 55

36 ulgunawdomu



10. Twuh

HN89NITHNANAAFT DU FUN 31 §UINAL 2556 TINUIUTINTIAU 33,681 LUNZAAA LT UNITNEARARIURY NWE. 15,010
wnAnm Anfludndiudesay 45 SU@aa1n IPP 91UdU 12,742 Wnz3ng Antfludndiudasas 38 5UT091N SPP 911U
3,525 uN=Ame Anfludndiudasay 10 uaztindinann atlil.a1n uazuanilasuiiuiiaide 11U 2,405 WneInm Anflu

as ]

dndiusetay 7

MaoMSwWanARAIIENMULUS:noUMswaniuw
U 2556
SOUNDaU 33,681 MW

IPP
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3. symuiddan

UNaAL-TUNAL 2557 AAn@nTUANsalsNATLINgTL
Tunannlanuazniiz Suilove sz sausnnsdaasy
Wﬁdd’]ummLLV]uLLﬁtg’]uZﬂﬂWluﬁ’]ﬁuL‘]d}lﬂL‘ng sznaufiy
15131 AnanelAntintud swansenune Araud duaz
ANLAEENT ANTNTTUNITUFMITULELNENAWY (NL.)
%ﬂé’ﬁﬂwﬁuﬁmmﬁudqL%J’ﬁﬂamuﬁﬁﬁul,ﬁal,wﬁq Tne
Tutesenineduit 1 w.a. 56—31 iLa. 57 1&Tinnssuy
gns1Rudadnneau Tmﬂﬁmﬁﬁﬂ?ﬁuﬂgﬁuLwiazﬂjﬁm
vinsfu ﬁﬂﬁﬁmﬁL’Euéu%naw‘]uﬁﬁﬁuﬁaLWEQ a Auf

31 .. 57 seatnifuiuudu 95, ulalaaea 95 10, £20,
ess, ufialmson o1 uazfima ogffl 10.00, 3.30, 10,
-11.60, 1.20 U@z 0.40 LNABAAT MILAAL aNN1Ll5y
dns1dua aidnaanus LazanAtintfunainlani
wasuulas dealisnananenaninduuuguseniny
95, unaldana 95 E10, E20, E85, UAalddaa 91 wazALma
VYUED o $uil 31 fhunew 2557 agjﬁi:ﬁu 48.05, 40.53,
35.58, 24.28, 38.08 UAY 29.99 UMARARNT ANUSIAL

syMioagthuuiBolwan

(GRR) (GRE)) (GRR) (088 ungIAN | NUAMLUS

UniuRy (uae : LSHIYANEE/UNg9a)

L < a 14 ] o s IS
uﬂi.luﬁ’]lﬁ’@gﬂﬂﬁ’\ﬂ@’i‘ﬁﬂﬂiﬂ? (MU IVTEYANTY/UITLIR)

alu 106.32 109.05 105.45 104.45 104.02 105.04 104.32
Wsun 111.26 111.86 109.07 108.15 107.49 109.04 107.98
LaARnga 95.01 94.11 $7.98 98.67 94.90 100.87 100.53

LWUTURANINY 95 119.77 123.42 119.00 119.01 117.98 119.71 119.37
LWUTURRNINY 92 117.40 120.26 116.03 115.95 114.66 116.70 116.53
ﬁmawguﬁﬁ 124.56 126.15 123.28 122.24 121.56 123.53 121.68
LWUTURRNINY 95 44.49 46.26 46.56 48.19 48.05 48.05 48.05
uhaldaaa 95 (E10) 36.44 37.95 38.95 40.67 40.53 40.53 40.53
uhalgaaa 91 33.94 35.93 36.50 38.23 38.08 38.08 38.08
uialdaaa 95 (E20) 32.93 34.33 33.90 35.72 35.58 35.58 35.58
uialdaaa 95 (E85) 21.75 22.22 22.83 24.45 24.38 24.38 24.38
ﬁmamguﬁ*q 29.44 30.40 29.97 29.99 29.99 29.99 29.99

mmsmannIiamMsnaunasuooMUiu

el : LIN/AnT

ungIAN | NUAMWUE

WuFuanninu 95 5.41 5.09 2.08 1.69 1.66 1.50 1.90
uialgana 95 (E10) 1.38 1.54 1.58 1.76 1.69 1.62 1.96
uialgana 91 1.55 1.76 1.65 1.80 1.73 1.66 2.00
uialaana 95 (E20) 2.38 2.56 1.88 2.17 2.11 2.13 2.25
uialaana 95 (E85) 8.26 10.35 6.15 6.07 5.68 6.37 6.18
ALTANLUIT 1.27 1.53 1.46 1.48 1.44 1.45 1.55
1aaesIu 1.40 1.63 1.55 1.61 1.56 1.55 1.71
R8s 15654 2.1436 22224 2.5039 2.4879 25279 2.4981
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OMSIOUITINOVNULITUIBOIWED

e U/Ang
30 N.&l. 56 | 31 A.A. 56 | 30 N.&l. 56 | 31 §5.A. 56 | 31 U.A. 57 | 28 N.N. 57 | 31 fl.ﬂ. 57

Wwuduaaninu 95 10.00 10.00 10.00 10.00 10.00 10.00 10.00
uialtaan 95 (E10) 3.00 3.30 3.30 3.30 3.30 3.30 3.30
uialtgaa 91 0.90 1.20 1.20 1.20 1.20 1.20 1.20
uialtaan 95 (E20) -1.50 -1.30 -1.30 -1.30 -1.30 -1.30 -1.05
uialtaan 95 (E85) -11.60 -11.60 -11.60 -11.60 -11.60 -11.60 -11.60
ALTANYUIT 1.40 1.10 0.00 -0.70 -0.20 -0.50 0.40
LPG AFFause latias 0.7379 0.7015 0.8663 0.4913 0.4913 0.2923 0.39
LPG n1AATAFAU (LAN/NN.) 1.2052 1.6361 2.2682 2.8277 2.8277 3.0960 3.6593
LPG AATUAY (LN/NN.) 3.7753 3.7389 3.9037 3.5287 3.5287 3.3297 3.4257
LPG MARARIMANTTU (UW/NN.) | 11.9579 11.9215 12.0863 11,7113 11.7113 11,5123 11.6083

InsvasiosimhduiBoiwas ru SuR 31 TwAu 2557

e UIN/ART
whalagaa
95 (E85)

whalgaaa
95 (E20)

wialaana
95 (E10) 91

whalazaa

WAL 95

ALTANYUIT

iy o Taandu 25.2219 25.6006 25.3797 25.9009 26.9203 26.0009
niasswANLf 7.0000 6.3000 6.3000 5.6000 1.0500 0.0050
nENALIA 0.7000 0.6300 0.6300 0.5600 0.1050 0.0005
nasyutiu 10.0000 3.3000 1.2000 -1.0500 -11.6000 0.4000
NYUAUFNENGNIY 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500
nEyAAAL (Ed) 3.0220 2.5261 2.3632 2.1883 1.1708 1.8660
FIUUIEAN 46.1939 38.6127 36.1228 33.4492 17.8961 28.5224
AMNTARIA 17346 17919 1.8291 1.9914 6.0598 13716
NBEYARLAL (AN1TAAR) 0.1214 0.1254 0.1280 0.1394 0.4242 0.0960
sauentan 48.05 40.53 38.08 35.58 24.38 29.99
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4. amumsnifmsUinsidauinad (LPG)

4.1 37ANT LPG Aamlan

AU | WLgl. 56| W.A. 56 | 1.8, 56 | n.A. 56 | a.n. 56 | n.2l. 56 | f.A. 56 | N.el. 56 | £.0. 56 | 1.0. 57 | .. 57 | i1.p. 57

91A1 LPG CP ($/Ton) 808 751 755 793 820 860 832 891 1150 1014 970 861

4.2 n3U5usAnanelaning LPG niarzau

ileeanud AsufeTuil 13 A 2556 WuIRLLLANNN9US U AN NEANENT PG nnAnTaEaL
Taelslsuahumeuas 0.50 umaeRlansy Faudiuil 1 Fueneu 2556 Hugulyl uazfiaununulsauaninzessua
i 2482 L msaRTlanFy waziuTaLInunsemdenquaiisauselatesuariuAmis uwsastanns WAL
g LPG AR dssalvianmnanenaning Lpe (Husal

WL9E : Lm/NN.

WAaU | WL, 56| W.0. 56 | .8, 56 | n.A. 56 | 4.n. 56 | n.el. 56 | f.A. 56 | .2, 56 | £.0. 56 | 1.7, 57 | .. 57 | 1.p. 57

AsFaU 18.13 18.13 18.13 18.13 18.13 18.63 19.13 19.63 20.13 | 20.63 | 21.13 | 21.63
AFFause atias 18.13 | 18.13 | 1813 | 1813 | 18.13 | 18.13 | 1813 | 18.13 | 18.13 | 1813 | 1813 | 18.13

4.3 nsUfusannelaning PG nageavingsy

o

\eTuN 14 waEn1AL 2555 NUMLTRLLLIN NN IsIAMNeLAN T LPG nAgmamngsy Al

o WidmuasianeLanting e nagmamnssulin 3013 vweedlaniu nsdisamiing LPG mamlan
ﬂ%‘“uﬁaqﬁumnv‘iﬂﬁﬁ”unummﬁw LPG anlgandutihsiuny 30.13 ummantandy Winuuasiananalanfing LPG
nAgeanngsuliin 30.13 L mmefilaniu

Y o = 24 | v uIJ :’ Qs = 24
o Widmunsianelanfing e magaamnssudullmusuulsinduindunsdlsianting LPG naalan

UFusanas vinlvaunusafing LPe anlsendutindiufingn 30.13 ummailaniy

AU | WL 56| W.A. 56 | 1.8, 56 | n.A. 56 | 4.n. 56 | n.el. 56 | f.A. 56 | .2, 56 | £.0. 56 | A, 57 | .. 57 | 1.p. 57
g1ANeLan
2959 | 28.07 | 2840 | 2972 | 30.13 | 30.13 | 3013 | 3013 | 30.13 | 30.13 | 30.13 | 30.13
®n/nn.)
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4.4 n5UsusAnelanting LPG nnAuuas

fnsnnud Ay iurerliaseamanalantag LPe naruddldi 2113 umsedlandy liaudeTud
15 Awinau 2555 aun.ldpantssnnAnuznssLNI BvIsUlE NN B4 nsfimundnsiudadinamudmiy
Bnafianvinelilssnuauds atfui 69 ﬁﬂﬁé%qﬁqﬁumummm 7 ﬁﬁqwﬂﬁﬂﬁw’lﬁmmuéqé}’mmﬁuﬁﬁnammﬁm
FousTuil 16 wEnAL 2555 SeTuil 15 Aeneu 2555 ludnsiRuRe 2.8036 wmsantaniu deualisAnanalEn

agi 21.13 ummAsRlaniy
1 A o A a < Y o a o X I a v
AR NUNLILATUN 14 Aara 2555 wivaraslvl5uiusaanelantng LPG nnavudsau 0.25 1nnmaniansy

AUATUN 16 Banau 2555 dvrarinlvisnAunadaning LPG nmAuuaseti 21.38 ummAsRlaniy

lnsvasosimis LPG 1douduiny 2557

Wagl : Ln/nn.

psFause latiae | nARTIIFau NAAUES NAYAAINNTTY
71A1 o 199ndu 10.9110 10.9110 10.9110 10.9110
AHATINALR 2.1700 2.1700 2.1700 2.1700
AENALNG 0.2170 0.2170 0.2170 0.2170
namuﬂﬂﬂuﬂ (Q)) 0.3883 0.3883 0.3883 0.3883
namuaﬁnﬁﬂ 0.0000 0.0000 0.0000 0.0000
miyaduiu 0.9580 0.9580 0.9580 0.9580
FIANUNEIEY 14.6443 14.6443 14.6443 14.6443
namuﬂﬂﬂuﬂ (2) - 3.2710 3.0374 11.2200
ANNITAAIN 3.2566 3.2566 3.2566 3.2566
aiyaAiy 0.2280 0.4569 0.4406 10134
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A07UN13ANFUNANNNT LPG AYLALADUUMNEY 2551-Junay 2557 ladinisamaedndnilucu 135,687

Vv a B o
auum lnalseazinanmil

ms:PUBAIBEMSUIME LPG
IouUINLgU 2551-0uinAy 2557

Sunauindin NN UARLALE RuaALae

(1) wmn/nn.) (@uLN)
59 1 51 446,414 17.80 7.948
991 1 52 745,302 9.25 6,896
99 1l 53 1,593,135 13.97 22,262
391 1l 54 1,439,066 17.93 25,802
99 1l 55 1,722,338 21.26 36,609
371 1l 56 1,953,174 18.52 36,171
1.A. 57 180,362 25.60 4617
.N. 57 174,933 23.19 4,056
i.n. 57 134,212 18.87 2,533
791 1l 57 489,508 22.89 11,207

FUNIAY

8,388,937

146,893

ANFENITUALAERNT LPG Ua4199NAY AYULATUN 14 Ung1Au—TurAl 2557 latinisaataetng LPG
AevunefudamasraddsanduiinTufludnuiu 3,131,524 fu NERSIUALTELAAE 12,65 Unmanilansy Asdlu

a [

WuraLag 40,976 a ULN

Usintumsms:dusaise LPG vovlsonauthuu
IOUUNSIAU-KDWIAY 2557

Bunundaiaduidamds AATIUIUAALYE] NuAALael

(A1) @an/nn.) @1ULIN)
371 1l 54 874,937 11.97 10471
371 1 55 1,000,948 13.85 13.864
371 1l 56 999,003 12.68 12,667
u.A. 57 106,245 16.81 1,786
N.N. 57 72,701 16.02 1.164
i.m. 57 77,690 13.16 1,022
371 1 57 256,636 15.48 3,973

FUNIAU

3,131,524
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5. amumsndiomuoaila:lulofisa

nsNanlaNILea EsznaunsndnenIuea MU 21 98 EINNINERTIN 479 AUARTARTU UAITIENIU
nrsu@ananiuaave M waenwdanss 19 s1e JUsununisudnilszannl 2.71 a1Uudnsmedy ass1AenIuea
uilasan mipauLNIIAL—IUNAL 2557 Bt 27.71, 26.81, WaT 27.22 LMARART AUAIAL

nsudanlulaniea guanlulefganlanuniwaiudsniAransugsianasnu 91U 10 918 Taedliinas

a v a | v a |QI v a | v = a =
N1SHARTIL 4.95 audnsAaTu nsuAnetidszuiu 2.28 dudnsradu sanluledsalulszineadeinau
ungIAL—TIUAL 2557 BET 36.66, 38.01 UAT 37.49 LMABANT MIUFAL

JsSiunnumsorpuhaiia:sim

a8t (GRR) Laael) (1238 ungIAN | NUALE

391 (UUIE : UN/ART)

NIUDR

24.26

20.79

25.43

27.26

27.71

26.81

27.22

Tulania

38.88

34.34

28.95

37.32

36.66

38.01

37.49

(GRR) (L088) (GRR) (+0Re) 1UNFIAY

151nunisamitne midas : dudng/ )

nuALE

ufialzana 95 (E10) 5.82 5.27 8.28 7.41 7.36 7.48
ufialtana 95 (E20) 0.61 1.00 2.63 3.21 3.15 3.27
ufialtana 95 (E85) 0.02 0.10 0.38 0.65 0.62 0.67
uwialzana 91 5.09 5.74 9.12 9.37 9.25 9.50
LVRITLE 1.23 1.38 2.59 2.87 2.82 2.92
ALTanYUIEY 52.58 55.99 53.34 59.89 59.24 60.61
B100 1.87 2.24 213 2.34 2.32 2.36
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6. MUNoVNUUNIUIBOIWED

guzneeuinduT o Tun 30 Hunau 2657 IndndAusin 10340 Auunn wildunawuidiuy 17,575 duum
wenifunildnednszaniue 17,360 Sunm swuEmsuazlasennslieudfuds 215 Sunm gauznewuindus 4ns
ARAL 7,235 ATULN

UssntumsguznoonuthduiBolwan (fu Sui 30 DAy 2557)
wiag : duum

NusngunAg 5,124
mﬂ‘lmmqa‘u
amnu mﬂ‘mewumnwﬂ‘:“ﬂaumimumu 1,047
@Jn‘mu mﬂ“l,mwmummzpﬁwmﬂ LPG MAATITEL NARAAMINGTL WATNIATUEAN 4,169
Eliw%’wﬂ'ﬁr'm 10,340
nidu
m‘wu - RuaalesIANT LPG wummmnmqﬂi WA ANNAE 6,769
m'vm - Fuanesanfne LPG Tinanlaalsandutindunelulssme faene 3.405
m‘mu - Lqummmﬂmmwmﬂan NGV A9l 3,108
Lfv'mu - Guametindudemdalssinnsg 9 mv«m 4074
mvuu - Fuaaae pusnasnnstfuanaaanetantiniy feane 5
mviu - Rusutsms uazatiuayulasenig 215
wildusu 17,575
gnuznamumﬁuﬂ qna -7,235
WJJ’?EILVW)

* NufJ'?ﬂﬁL!’?ﬂ’)i‘ mmqumnfﬂwmm\uﬁmmiﬂanmﬁ;uumu 505 &1 AsUiMLANeUITUEN Fuil 25 uNTIAL 2561 MLTERNAY
. i:mwnfzmwwamunmumvgtwanZﬂnymﬂm:ﬁwnmmﬂnym?
** YA TMUNAIUTZEZIAIATUAIUATIT N AR
- v

1 nilaunasuimuntizzniely 1 e 7,412 871ULM
2) vilduiinsuimuatiszniglu 2-3 oy 7,698 A1ULMN
) nildunasuimuatisznielu 46 Ao 857 AL
2 wilaunasuimuntsznialu 7-12 inau 1,607 3111

Middusau 17,575 Auum

wuwumﬂrﬂqwmﬂ Lf]UWUW??U?OJJ‘IIBJJﬁ’?’?ﬂW’?WlJ ‘IT\?E]EI?;‘JW?’NL‘I??"Vﬁﬂll’“)’lﬂﬂi‘llﬁi‘?Wﬁ’?il[fl uazilszunnisaalagALIAINLFUIN
nw'l'lrumumrmwm ﬂﬂJﬂﬁ)i”)NlJ’Hﬁ)L’Hﬁl

1’71!’7 ﬁmuummmmwuwawvu (ﬂ\iﬂﬂ'l?ilﬁ’)‘lfll)
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uultuiugeaueguneifias Aty n1sdam

NAWU IR R eananapIuA agnigld
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1 4‘” a dl o Ve =Y YV % 3| dl dld v
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llLLMﬁ\?W@\NquWW\?W\?muLﬂ\?sLuﬂi\ZLV]ﬁLWENLLﬂ 4% LNUU GH\TL‘]JU

WAIIUNUIINUN (Hydropower) Waziin1ginLanndy

NUSLNALNLAZTURANNAINDY 89% AU AItiL

MspuasnasuIniRufuGaasamou

LUINNNITTANIUNB NG UL s AY L U

3
=®

v a | v [ 9 QI QI z =
TN LT e o N b SR AR R T R ETTOREY
Y Dl o = RTOr | o7
v dunAuseanaudeiiagii Idun nediinlgs
192@Nn5n Wn19 NN (Energy Efficiency) NN9WaILN
walulagndsnunauny sulaun [waduasaning faiuau
% e . Aoag, SR
UAITBIWAIIILIE SN swaumAlulaginist@m Wi
v s a a I3 A (Y2 dld
poandsaubedes aafuluinianisimunoaly
Arundelurenisndvuassdssinagyuneuiiia
wnnisalfasssuAiulseininliandas Fukushima
Daiichi
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dvulszinadiu

Tuqm@mmwa\imiﬁwé’\muﬁfaLﬂ%ﬂ%ﬂ%ﬁiﬁ/\lﬂﬁ
A o L v o« . W o
wostszinagitu SgunagitulaiiuanudrAyaeanisly
waeutedssnan il Tnedslaadannnisldmasanu
JaAdesaru1s0maulang nIsWAIUIA T UNSI9IULDY
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