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The vision of the Energy Policy and Planning Office
(EPPO) is to establish sound policies and advocate
energy innovation for national security and sustainability
by 2036. Its core policy missions are as follows:

1. Energy security, with an emphasis on sufficient
energy supply to meet domestic demand

2. Price, through advocacy of efficient competition
where prices reflect costs

3. Energy business liberalization, through advocacy
of private-sector participation

4. Environmental stewardship, through promotion
of national energy procurement and consumption with
least environmental impacts under two main pillars:
advocacy of energy conservation and efficient energy
consumption.

Armed with a “concise but efficient” organization,
EPPO advocates for the good of the people and the
country innovative ideas or policies that suit current and
future circumstances, taking into account assorted factors.
Marking our 25th anniversary of inception this year,
we took stock of our experience, accrued knowledge,
achievements, and social acceptability. In particular, this
year we noted several implemented highlights:
Full liberalization of LPG business, Promotion of
competition in the natural gas business, Power Plants
under People’s State Policy for three southernmost
provinces, Energy Purchase and Wheeling Agreement
(EPWA) from Lao PDR to Malaysia through the existing
transmission network of Thailand, Performance
monitoring and Evaluation Outcomes of Policies, Plans,
and Measures Approved by NEPC and CEPA in 2017,
and PR campaigns to relentlessly drive energy policies
and plans and forge public awareness of energy
conservation. In addition, with an eye to regional energy
security, EPPO established networks of cooperation with
countries in the Mekong Subregion and ASEAN.
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Another piece of the jigsaw of EPPO’s success is
our sound organizational culture, lending flexible performance
with an eye to national energy success, and all personnel’s
dedication, particularly the vigor and commitment of
young staff. These do align with EPPO’s DNA concept
of “Smart, Bold, Hard-working, Creative, and Teamwork”.

Whether itis technology or alternative energy, Thailand
is today transitioning into the age of innovation, for these
have become part of our staple energy forms. Thailand’s
energy sector should therefore undergo amendment in
the energy regime and amendment of regulations to keep
pace with current technology-driven global circumstances,
and to lead to private-sector participation for more efficient
energy management-particularly under the Energy 4.0
Policy for compatibility with the Thailand 4.0 Policy.
Under such energy policy, focus is on driving energy
tasks with innovations under the following core aspects:

(1) Mobilization of EV innovation through investment
promotion of charging stations

(2) Mobilization of energy storage system innovation
through support of technology investigation and research

(3) SPP Hyhbrid Policy through advocacy of renewable -
energy power generation to optimize indigenous resource
consumption toin turn lessen energy import while enhancing
energy security

(4) Integration of these three technologies to evolve
smart cities through advocacy of Smart Cities - Clean Energy
design to connect energy conservation with full-fledged
alternative-energy consumption.

On behalf of EPPO executives, | am grateful to all
our officers for their perennial commitment to establishing
policies for driving national energy security. Equally
important, my sincere appreciation is for all networks of
cooperation (domestic and international) for their excellent
support to EPPO’s tasks. It is my hope that our efforts
have not only benefited Thailand and Thai society, but
laid a firm foundation for national growth through security,

economy, sustainability, and environmental friendliness.
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Vision
Create policies and support the development
of energy innovation for the country’s security
and sustainability within 2035

ﬁusﬁa Us:tnaudos 6 Wusiio fia

Missions

lauauu:ufuuwua:qsnnms

UNUUSKISWavOugadUs:Ins
Recommend energy policies and
integrate/review energy
management plans of the country

mniu dacnw uazus:iiuulaue
LA:LLWUUSKISWAYOUgdVUSEINS

Supervise, monitor and evaluate the

implementation of national energy

policies and energy management plans

-

1duauuzgnssaasmsdolasunsausné
Wadv1ULIatWAdVUNALINUYAVUSEINS
Recommend national strategies

for energy conservation and alternative
energy promotion

usmisdSamisinaluladarsauins

ua:msdoars@ruwdsougoous:ins

Administer the Information and
Communications Technology (ICT)
with regard to energy matters

of the country

lauauuznasmsunludoaofiumisviaunau
iuidaiwaonolustozqunats:o:e1d
Recommend measures to solve

and prevent oil shortage in both short

and long terms

Wwawwndmsiduavsinsidognsmaas

Enhance EPPO to become
a strategic organization
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In order to pursue the forgoing Vision and Mission,
three strategies are laid down:

Strategic Issues

aswasssulsnsndoouidoncuiunouazdodu
Formulating Energy Policies for energy security and sustainability

wWhuszaos 1. dulsnsiiludgaiubunomonasou
Objectives To have energy policies that lead to the country’s
energy security

2. iulsvisdrundsounativauumsicuunsasugio
To have energy policies that support the country’s
economic development

3. dulsviwiilugmsldndonuagioius:ansnin
To have energy policies that encourage energy efficiency

4. Gulsunieiiludmsldnasorunaunuimduidasivdsusadown
To have energy policies that promote the use
environmentally-friendly renewable energy
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duindouuloviawdsnugools:ing
Driving National Energy Policy (Policy Driving)

whuszaon 1. daaSuuazativayumsdaniusucuulane
al Objectives To promote and encourage policy implementation

fiszuvuaznalnmsdamuuazus:iiunaulsviandsnu

gaous:ings
To have a mechanism for monitoring and evaluating
national energy policies

Wisdoulddoudsiidousoulumsisuauazdniuulavis
To allow stakeholders to participate in the formulation
and implementation of energy policies (Public Participation)

odoofinsaussnuzgo
Becoming High Performance Organization (EPPO Excellence)

1hdszarn
Objectives

1. 10usudnardayawasoiugasus:ins
To become Thailand Energy Information Hub
(Thailand Energy Information Hub)

2. uysawnsinnuuazndiuansn
To have knowledgeable and efficient
human resources (Smart Colleague)

3. msJUfudvuagvidus:ansnin
To work effectively (Smart Work)

4. uUSKIsnoYNUWAYNUBEITUSEANSNIN
To manage energy fund efficiently
(Effective Energy Fund Management)
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[nsoas1on1susSKIsOIU dUN.
Organizational Structure of EPPO

dlinouusKisnaonu
ilodolasumsousninaoou
Energy Conservation and
Promotion Fund Office

AN1U2UMS
atinouulsvisuazunundsou
Director General

S9IKSIUIYMS S9IK3IUIIMS
adnowwulsvnisnazuwuwdsou ardnyuulsvisuazununasou
Deputy Director General Deputy Director General

. Fidovingiam:

HIBYTIYLaNI: AMIUMSIVUNUYNSMAAS duulsuvisuazunuaySndnasoiunawasounainu
Specialist, Energy Strategy Planning Specialist, Energy Conservation and
Renewable Energy Policy and Plan

N3UWCUUISIUUUSKIS
Administrative System Development Group

d@inusmisna ainulvngllosidsuua:ulasiai
General Administration Bureau Petroleum and Petrochemical Policy Bureau
- nauusKisounoll - nausimulasidew
General Affairs Group Petroleum Pricing Group
© NduUSKISOIUUAAE - ngussnoUlasiday
Personnel Management Group 1 Petroleum Business Group
- Nau¥EsILLINISIA:Z0a1SOVANS - nduacaknssullasidany
Coordination and Public Relations Group Petrochemical Industry Group
© NaUMIsSAaY
Finance Group
+ NduNaINUWaLIU

Energy Fund Group

nooulvnguazunuwasou ainulauialnimh
Energy Policy and Planning Division Power Policy Bureau
+ NAUWAUUIENEMAadSWaooiu - ndusinWfIaAUNIWUSMS
Energy Strategy Development Group oo Power Tariff and Service Quality Group
+ N3uuUsKISYNsMacswavou - naudolasumsugodunomsinm
Energy Strategy Management Group Power Industry Competition Promotion Group
- naudacnuuasus:iiuwa - nguIaKIWESUIWAN
Monitoring and Evaluation Group Power Supply Planning Group
AUSWEINSNILAAISAUINANAINU diinulaurzousniwdsnunaznasorunaunu
Energy Forecast and Information Energy Conservation and Renewable Energy
Technology Center Policy Bureau
© NAUWCUUIASaUINAWEIU e + Nduwdoounaunu
Energy Information Technology Renewable Energy Group
Development Group - nguauysniBwaoou
+ naudlAsizhlazwennsad Energy Conservation Group
Energy Analysis and Forecast Group + NauWcuLUAaInsiaussaunusuausnBnaoonu
© NAUWCUIUS:UUADUWDICIDS Capacity Building and Public Communication

Computer System Development Group on Energy Conservation Group
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EPPO’s Brand Model

EPPO CORE VALUES

Lacelanoe
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ooy nud.

naanu
(eligh
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&UN. Brand Model %178 “AA9AIIULUIMTUINT
RIANS” AD N139INL@N AFaRAY (Vision) Wusna
(Mission) Lay f)”ﬁnuﬁﬁu (Culture) 18984 ﬁmmﬁﬂmu@’lu
ﬁ?‘ﬂLL‘U‘U‘U@\‘i “A” 1/1mmmnmmmmﬂummmuwmau
T 7 10 Faudiiii 2 891 SeuALLLA T Ae
mmmu‘lumumﬂ URI AUN. Tmﬂmmmﬂumuuwﬂu
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MNANA U999 AN TN B LT AM AR LAz HAUAN
wusha 1dun wlauneaieassd waynisaniznssunig
AL LLmu"}minmwu@ﬂNﬁ@@ﬁw Lﬁ@ﬁ’iﬁmuiﬁmwﬁﬂ
wnmﬂmu ANMFURNIUA LA 1UE ugduuy
nsdeansuusus dum. nneluesdns smﬂumﬂﬁmmmm
flazazieulfiiudemusssunieluesdng Uszneugae
DNA EPPO Core Values Waz Digital EPPO il sanns
sandayaainanely aun. ladrladeAdaunanaes
A4ANT Lazuaneaanliaanmaadit DNA ﬁLLﬁi@uUﬂﬂ@
ISTRIE LW@mﬂﬂumWﬂmﬁmm@ﬂmﬂ@ﬁumumzﬁm
mm‘lﬁmmumm (Digital EPPO) muu AUN. Brand Model
aedaufluilandnaes aun. lunisduiadeuasdnsli
fanihsellluewan

'\
\\CULTURE

EPPO’s Brand Model or “The star leading
the organization” is a combination of organization’s vision,
missions and culture which is presented in the form of
star. The star was created from small 7 triangles that
combined into 2 overlapping triangles. Each of the
triangles represents different EPPO’s identities. The upward
triangle represents a form of communication to the public
which derives from organization culture that forged vision
and missions, i.e. formulating energy policy, serving
as a secretariat to national energy committees and
managing energy fund professionally for all stakeholders.
As for the downward triangle, it represents a form of
communication within the organization that is a foundation
reflecting organization culture which comprises of DNA,
EPPO Core Values and Digital EPPO. This is for EPPO’s
personnel to understand EPPQO’s core values and behave
accordingly which will help transform the organization
into Digital EPPO. For this reason, EPPO’s Brand Model
is considered to be the heart of EPPO in driving

the organization towards the future.
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WUSHKIS dUN.
EPPO Executives

ugNISg Jazuds
Mr.Twarath Sutabutr

gEuran1sd1dnuUlE L BRI NUNASY
Director General

2. NYINMY KUASSSU
Mr.Petai Mudtham

9098 uIN I8 INLUTE LN BL AT HUNAIY
Deputy Director General

3. wgdwunwdi alson
Mr.Wattanapong Kurovat

729N 981 INLUTE LN LA T HUNATINY
Deputy Director General
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EPPO Executives

1. wedsdwd Duosy
Mr.Chaiwat Muncharoen
PUFnEAUNATIUL AT AL A
ganmnNenA
Senior Advisor on Energy and Climate Change

2. uad.ausas uiodunaiio
Ms.Somsri Kaewnukulkit

éﬁﬂ’l%’]fyL’ﬂWW:ﬁ"I‘Hﬂ’]T'J’NLLNuﬂqWﬁﬂT@WJ{WﬁNWH
Specialist, Energy Strategy Planning

3. weiwins waadad
Mr.Thipakorn Pulsawatti

cﬁﬁlmmmymwmﬁmuimmmLL@:LLmumgﬁ?m:?wﬁwu
LAZNANIUNALNY

Specialist, Energy Conservation and Renewable
Energy Policy and Plan

4. u.d.adiwd snlizauun
Ms.Dowtip Vanichanont

U0 IR TTILLETNNS
Director Administrative System Development Group

5. ua.lisa1 soanssni
Ms.Nirada Rongkapan

feuseniangunaaauniely
Director Internal Audit Group
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unysusSs oMy
Mr.Tanathach Jungpanich

gannnsdniineusimanamuiesdudiuniseninnasny
Manager of Energy Conservation and Promotion Fund Office
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General Administration
Bureau

@:

1. uwaovam Ssus:dusna »

Mrs.Duangsuda Jirapraditkul

fEuaan1sd1inLIIInans
Director General Administration Bureau

2. uwngunn gmosy 4. ud.auss No1oSryood
MrsKitsanaporn Suphacharun Ms.Somsri Kitcharoenwong
fiEuaemenguLimenuiialy HEMIENINGANITARY

Director General Affairs Group Director Finance Group

3. uwssBnIssu adUsU 5. wenudsing soGar
Mrs.Taschatawan Kongprem Mr.Thanongsak Wongla
H81UINNINGNLFUNTULAAR feuranisngudasanuenisias&eansasdng

Director Personnel Management Group Director Coordination and Public Relations Group
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Energy Policy and Planning
Division

1. uam3ni lnn
Ms.Pavinee Kosa

HEWaaN I NaUlELNHLATILNUNAIY
Director Energy Policy and Planning Division

2. u.a.aulo 3aunav
Ms.Somjai On-thong

HENWIININANLTNNIYNIANEATNATNY
Director Energy Strategy Management Group

u.d.9undsSsu Kua1
Ms.Khanokwan Noodam

HE1u0enIInguAnnINLaslssiluLg
Director Monitoring and Evaluation Group
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AUIWEINSNILAzA1SAULNSIWAYOU

Energy Forecast and Information
Technology Center

1. uwanas wawlsu
Mrs.Supit Padprem

U T AU NENNIDILAZ A TAUN ANASU
Director Energy Forecast and Information Technology Center

2. u.agha as5nuusSné
Ms.Sukanlaya Trewitthayanurak
BN INANARLN AN I AUNANGNY
Director Energy Information Technology Development Group

3. uayum aonln
Ms.Bubpha Kunathai

feurtnianguimussuuaasiamnes
Director Computer System Development Group
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Petroleum and Petrochemical
Policy Bureau

1. wwoiisns sunswuas
Mr.Anirut Thanakornmontri

fenwsnsdminuleunetinadeuuasilinsad
Director Petroleum and Petrochemical Policy Bureau

2. uromua wsslne
Mrs.Kanda Petchthai

v o 1 a a
dauenisnguenanssntlingai
Director Petrochemical Industry Group

u.a.qfss wunsdna
Ms.Sasithon Jetsadathitikul

v o ' a a
ganuaeningusAtingiasy
Director Petroleum Pricing Group
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unennBénNs 1AUKISIY
Mr.Reukrit Kenharaj
danusnangugsiallnaaes
Director Petroleum Business Group



1 s1e01uUs=510 2560
8 @rtnauulsvisuazunundsoiu

d@tinulouralnm

Power Policy Bureau

3. uwfsn duund
Mrs.Sirina Inkaew

1. wedsiud igsdailoon geunanisnguaanninuazanininiinig
Mr.Veerapat Kiatfuengfoo" Director Power Tariff and Service Quality Group

genunanisdntinulaunelnin _ .
Director Power Policy Bureau 4 U.d.91893SSTU WN&AISSA

Ms.Jaruwan Pimsawan
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Ms.Punnee Rojrungsithum Director Power Industry Competition Promotion Group
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Director Power Supply Planning Group
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Energy Conservation and Renewable Energy Policy Bureau
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Ms.Chananan Buakiew
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Director Energy Conservation and Renewable Energy
Policy Bureau
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Ms.Nootjaree Petcharat
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Director Capacity Building and Public Communication
on Energy Conservation Group
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Ms.Nareumon Intharak

HE1WININNNANIUNAUNY
Director Renewable Energy Group
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Energy Policy and Planning Office (EPPO) is a
government agency whose mandate is to devise related
national policies, strategies, and measures. EPPO plays
a key role in the administration of national energy affairs
and is responsible for energy administration plans,
promotion of energy conservation and alternative energy,
as well as prevention of fuel shortages over short and long
terms. Its roles also cover overseeing, monitoring, and
assessing the efficiency and success of national energy
policies and plans, as well as strategies and measures.
In order to efficiently and successfully drive energy
policies, strategies and measures, EPPO has been working
through various committees’ mechanisms as follows;

nalnmisusmisulsurswasoruveous:ing
National energy policy administration mechanism

anzSsuuas

The Cabinet

SSUUNSIINISNSINSIVNAIVNIU

Minister of Energy

Jaans:nsaoWasoiu
Permanent Secretary of Energy

Committee on Energy Policy Administration (CEPA)

Chairman : Deputy Prime Minister
laviunisg : WS1U2EMS dUN.
Secretary : EPPO Director General

auznssumsulsvIgndoouuKInd (nws.)

National Energy Policy Council (NEPC)

Us:61u :

ugnsguucs
Chairman : Prime Minister
savuUsisiu ; sooUNBNSgUUCS

Vice Chairman: Deputy Prime Minister

laviunis4 :
Secretary :

WNEWOHMS dUN.
EPPO Director General

aznssumsusmisulsvianaooiu (nus.)

Us:zs1u :
Chairman :

SgUUCS3INISNSINSIIWAINIU
Minister of Energy

lagums :
Secretary :

WEWOHNS dUN.
EPPO Director General

ANENSSUMSNaoNUIRaddIaSuUMIsauSnGWav91u (nna.)
Energy Conservation Promotion Fund (ENCON Fund) Committee

Us:su : soouNENSguUCS

auw. Uqudanihndheiaviums
EPPO serves as secretariat
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National Energy Policy Council (NEPC)
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Making recommendations

for the Cabinet on national
policies and plans concerning
energy administration and
development

E

ANENSSUNMS
ulsurswasoiu
UKo a
National Energy

Established under the National Energy Policy Council
ActB.E. 2535 (1992) (second amendment B.E. 2550 (2007)
and third amendment B.E. 2551 (2008)), the National
Energy Policy Council or NEPC is chaired by the prime
minister, with EPPO serving as its secretariat. With senior
ministers and heads of various government agencies
concerned as members, NEPC is the central supreme
body for energy policy formulation, which enables itself to
efficiently make recommendations on national energy
policies and plans for the Cabinet. NEPC is tasked with

dacnu qua Us:au aduayu
uazs>Samsdandumszod
auznssumsdog AdSwnokini
iigadaofiuwdsoulikinisduiums
faoandovivulovizua:
UNUNISUSKISLLAZHCUUIWED U
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Monitoring, overseeing, coordinating,
supporting, and accelerating tasks
performed by all empowered
committees to ensure compliance
with such national policies and plans

Policy Council

fkuakaninufinazidaulalu
msmkuasimnddnuliaaandoo
nuulsvizuazununisusms
uazNWUINA0UTdIUSELNST

Devising rules and terms for
energy pricing in harmony
with such national policies
and plans

(NEPC)
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Assessing compliance with such
national policies and plans
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Committee on Energy Policy Administration (CEPA)
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To ensure its efficient operation and goal attainment
of problem-solving and making recommendations on
the formulation of national energy administration and
energy development policies, NEPC established the
Committee on Energy Policy Administration (CEPA),
chaired by the Minister of Energy, with EPPO serving as
its secretariat. CEPA is tasked with
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Advocating energy policies, plans, and measures involving
energy administration and energy development’
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Appointing subcommittees
to support its work as
necessary.
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Requesting ministries, departments,
and other local government agencies,
state enterprises, and individuals to
submit academic data, financial
information, statistics, and other
essential facts and figures for national
energy policies and plans on energy
administration and development

ANUENSSUNMS \
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Committee on Energy
Policy Administratio
(CEPA)
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Making recommendations on
and ranking plans/projects
involving energy affairs

il NW3. vaUKY

Setting energy prices and
rates of contribution to
the Oil Fund as instructed
by NEPC
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Recommending energy pricing
policies and measures
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Giving recommendations to NEPC on decrees, ministerial
regulations, and other measures to be issued under laws on

a5

energy conservation promotion

ATUZNSSUMISNOYNUIADEVIASUNISaUSNGNADOU
Energy Conservation Promotion Fund (ENCON Fund) Committee
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To support the promotion of energy conservation
and the administration of the Energy Conservation
Promotion Fund (ENCON Fund), NEPC is also bound by
the Energy Conservation Promotion Act B.E. 2535 (1992)
and its second amendment B.E. 2550 (2007) to make
recommendations to the Cabinet on policies, goals, and
measures for energy conservation, and set monetary
contribution to the above-mentioned fund by fuel type.
To this end, the ENCON Fund Committee was set up,
chaired by a deputy prime minister assigned by
the Prime Minister, with EPPO serving as its secretariat.
The committee is tasked with
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Devising criteria and procedures
for filing requests for support and
assistance under Article 41
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Approving requests for support ‘/
and assistance under Article 40 (2) 08

in line with NEPC’s criteria and

terms under Article 4 (8) / l
Granting special tariff II
exemption /
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gnidumsssutligunisay

Setting NEPC-endorsed special
tariffs

Recommending criteria,
terms, and priorities for
fund-spending to ensure
conformity to Article 25 to
NEPC
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Energy Conservation
Promotion Fund
(ENCON Fund)
Committee
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Allocating the fund as intended
by Article 25 in line with the
criteria, terms, and priorities set
by NEPC under Article 4(4)
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Setting rules and procedures
to file requests for assistance
or support by the fund
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fuel sales
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exempted from contribution to the fund
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To integrate the administration of the Energy
Conservation Promotion Fund (ENCON Fund) for efficiency
and effectiveness, the ENCON Fund Committee decided
on September 14, 2016, to set up the Energy Conservation
and Promotion Fund Office to administer the revolving
capital under ENCON. Three phases were involved in such
formation: urgent phase (Fiscal Year 2017), short term
(Fiscal Year2017-2018), and long term (Fiscal Year 2019).
For the transition of 2016-2017, EPPO and the Department
of Alternative Energy and Development Efficiency (DEDE)
would jointly support the fund administration and complete
the mission transfer to Energy Conservation and Promotion
Fund Office by Fiscal Year 2018. From Fiscal Year 2019
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onward, the office is to become a public organization.
For the urgent phase, a management structure under
the Revolving Capital Administration Act B.E. 2558 (2015)
would accommodate its missions. The office is to issue
ENCON regulations on personnel administration, under
which the manager of the office is to be appointed by
the Energy Conservation and Promotion Fund Office
for a term of four years.

Energy Conservation and Promotion Fund Office is
currently preparing to form and transfer missions from
EPPO and DEDE. Initially the office is to serve as
secretariat of the fund subcommittee and delegated
financial matters under the ENCON Fund administration
manual in agreement with the ENCON Fund committee
concerning the energy conservation promotion of 2017.
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Energy Situation in 2017
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In carrying out energy situation in 2017, EPPO found out
that the country’s overall energy consumption increased by
1.5% from the previous year. This aligned with the annual
GDP growth of 3.9%, which was underpinned by expansion
of the export sector, private consumption, and total
investment. Expansion was clearly seen in the industrial,
hotel, and restaurant sectors as well as in the transport
and communication sectors. All these factors influenced
the energy situation this year.
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Primary energy consumption
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Primary energy consumption totaled 2,127 KBD of
crude oil equivalent per day, a gain of 1.5%. Of the amount,
oil consumption surged 2.3%, coal/lignite, 2.7%, and
hydro power/imported power, 24.9% due to the high level
of dam water and a higher volume of power purchase from
Lao PDR. On the contrary, consumption of natural gas,
which commanded the lion’s share (42%) of total primary
energy, dropped 0.8%, caused by shutdowns at various
production sites. Zawtika Field was shut down during
February 3 - 12, Yadana Field during March 25 - April 1
for connecting a new production well to the main production
system, and Phu Horm Field during September 23 - 29.
This was in addition to the maintenance shutdown of offshore
JDA - A18 Field during June - July and October, which
contributed to the lower gas supply in the system.
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Primary energy consumption amounted to 2,127 KBD of crude oil equivalent per day, a gain of 1.5% over the previous year
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Individual situation
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Petroleum product consumption amounted to 139.8
million liters per day, an increase of 2.0% over
the previous year. This comprises:

- Diesel - Demand for diesel averaged 63.8 million liters
per day, a hike of 2.7% (around 1.7 million liters per day).
This was due to the low domestic retail prices, coupled with
the expanded agricultural sector, which led to higher demand
for transport of agricultural produce.

- Gasoline and gasohol - Demand in this group
averaged 30.1 million liters per day, a gain of 3.4% (or 1.0
million liters per day). This aligned with the expansion in
the number of passenger cars and motorcycles amid
affordable retail gasoline and gasohol prices. Demand for
gasoline and gasohol was also supported by LPG price
restructuring to reflect the actual cost together with LPG
market liberalization on August 1, 2017, which caused
owners of LPG - fueled vehicles to switch to oil fuels.

- Jetfuel - The daily average consumption was 18.5
million liters, an increase of 4.2%, in agreement with the
expanding tourism sector. A total of 35 million tourists were
recorded this year.

- Fuel oil - Consumption of fuel oil averaged 5.8
million liters per day, down 6.8%, due to the lower demand
in the power generation and industrial sectors.
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dounsestu dUsnumslaiade
consumption of diesel

misldihiudusosy GUsuu 139.8 dudasdasu tWudusasa: 2.0 wariisuiulriou
Petroleum product consumption amounted to 139.8 million liters per day, an increase of 2.0% over the previous year
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LPG, propane, and butane consumption amounted
to 6,338 thousand tons, a rose of 3.3% over the previous
year. Demand by the household sector, which commanded
the lion’s share (34%) of LPG consumption, increased 1.9%
in line with the higher income of agricultural households.
Moreover, the recovering economy led to higher demand
for LPG in the industrial and petrochemical sectors, recording
gains of 6.5% and 14.3%. Internal LPG consumption rose
8.9%, while consumption in the transport sector, which
commanded 21% of the total demand, fell 10.0% because
some LPG motorists turned to oil fuels, whose prices were
considered affordable. Moreover, by the government paolicy,
the LPG price was restructured to reflect its actual cost.
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Transport Sector
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LPG, propane, and butane consumption amounted to 6,338 thousand tons,
a rose of 3.3% over the previous year.
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Natural gas consumption amounted to 4,682 million
cubic feet a day, down 1.0%. Power generation took the
highest share of 59% of the total gas demand, a decrease
of 2.9%. Demand for NGV fell 12.9% with the lower retail
prices of oil fuels and the lower number of NGV refueling
stations, which drove car owners to oil fuels. However,
demand for natural gas in the industrial sector surged 4.0%.

Lignite/coal consumption totaled 18,327 thousand
tons of crude oil equivalent, a hike of 2.5%.

- Lignite - Demand for lignite amounted to 4,108
thousand tons of crude oil equivalent, down 4.4%. As high
as 96% of lignite was used by EGAT for power generation;
the amount shrank by 3.1%. The remaining 4% was used
in the industrial sector, including cement production and
paper industries.
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- Imported coal - A total of 14,219 thousand tons of
crude oil equivalent was consumed, an increase of 4.6%.
Use of coal in the industrial sector amounted to 66%,
a 11.5% jump, while consumption for power generation by
IPPs and SPPs decreased.

Electricity consumption stood at 185,124 million
units, a 12% rise. The higher consumption was supported
by the country’s economic expansion, particularly the
industrial and business sectors.

- Peak power demand was recorded on May 4
at 14:20 hours. System Peak (VSPP included) was 30,303 MW,
down 2.2% from the previous year. Notably, this year's
peak demand fell with the lower ambience temperature,
as the country encountered early monsoon rains.
Moreover, consumer behaviour has turned to more efficient
use of energy, following the government's campaign.

4 w.a. 60 a1 14:20 u.
May 4, 2017 at 2.20 PM.

30,303...

na. an. ny. a.n. WY, 6.9.
Jul Aug Sep Oct Nov Dec

nusltivwasoiud 2561
Energy Outlook for 2018

aun. laannuurlduaanudasnisldnasann 2561
Tmﬂﬁmuuﬁgmmﬂmaﬁqmammﬁﬁ@ﬁ%’@mz 36-46
ANNNITUTZN NI URIAN TN UATUEZNITUNIWENLINT
VT FNAWAzAIANKYNTIF (apT.) Tnedusedeannnig
mmﬂmmmmmmﬁm‘mﬂmmLﬂuﬂ%wuumﬁmmﬂ
@mqmmum mummﬂmmLL@mequﬂmmmwu
nunlfuifiagy maﬁummwﬂmmmwumm@ﬂfﬂu
ﬂim@unumwmﬂmmmLuﬂwmmﬁmmemmmm
LaYN1TU U AT UT89N193 199 ULAE ﬁmmfﬂ,m

EPPO bases its energy outlook for 2018 on
NESDB’s GDP growth forecast of 3.6% - 4.6%, supported
by the steadily improved global economy, the higher
government spending and investment, and private
investment, which is on a rise. This accompanies
continuous expansion of key economic sectors as well
as improved employment and people’s better income
following the government’s on - going measures to

support farmers and low - income earners. For 2018,
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EPPO foresees the Dubai crude price staying at
$55 - $56 per barrel, while the baht will weaken to
average around 31.5 - 32.5 baht against the US dollar.

Primary energy consumption is expected to rise by
1.4% in line with domestic and global economies, which
are expected to expand healthily. It is predicted that
consumption of almost all energy forms will rise.

Petroleum product consumption is expected to
increase by 2.1%. Demand for diesel is expected to
increase by 2.7%, while that for gasoline and gasohol
could gain by 3.6% due to their likely low prices.
A number of motorists driving LPG - fueled vehicles will
turn to oil fuels after LPG price restructuring. Demand
for jet fuel is predicted to rise 4.3% in line with the
government policy to stimulate the tourism sector. Most
foreign tourists could be expected from Asian
countries, such as China and South Korea. Meanwhile,
fuel oil consumption could fall by 6.7%. Finally, the use
of LPG as petrochemical feedstock is expected to fall
by 1.2%.

Consumption of LPG, propane, and butane is expected
to increase by 5.0%. Consumption in the household
and industrial sectors is predicted to expand by 2.5%
and 5.7%. Consumption in the petrochemical sector
is expected to gain by 17.8% in line with the industrial
sector, which is expected to grow with the global
economy. Finally, consumption of LPG in vehicles is
expected to shrink by 10.9%, an ongoing pattern since
2015, since some motorists have turned to cheaper oil
fuels.

Consumption of electricity is projected to reach
192,029 million units, an increase of 3.7% corresponding
to the better economy, both domestic and global.
The system peak is expected to register 31,387 MW,
up 3.6%.
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Energy Forecast and Information Technology Center,
Energy Policy and Planning office (EPPO)
Data as of March 5, 2018
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Thailand is under a development push toward the
Thailand 4.0 Age through the reform of its economic structure
from a middle - income country to a higher - income one by
using technology and innovation to drive security, economy,
society, and environmental stewardship in pursuit of
avalue - based economy. On the part of the energy sector,
the Ministry of Energy has planned to mobilize the sector with
the “Energy 4.0 Policy” approach in response to the public
policy. To elaborate, development of innovation - based
energy is going to elevate energy efficiency and pursue
consumption of clean energy in agreement with ever - changing
technology to generate income for the people and
the country. Such mobilization falls into two levels. First,
the national level, where the drive is for energy innovations to
raise competitiveness in world markets, promote energy
R&D (research and development) to extend growth for the
national energy business, and manage to raise national
energy efficiency through connectivity of cross - border
power systems, liberalization in the natural gas business,
and hybrid power generation between natural energy and
bio - energy. Second, the community/public level, where
focus will be on income generation and expense reduction
for the public and communities through the Pracharath
Project, community energy projects, and the promotion of
energy in SME businesses.
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The Ministry of Energy, through EPPO, has executed
its plans under the “Energy 4.0 Policy”, bringing about new,
concrete innovation - based energy. Four key projects make
up such achievement.
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Project to support charging station investment
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The Cabinet formally acknowledged on May 7, 2015,
promotion of electric vehicles (EVs) in Thailand as
proposed by the National Reform Council (NRC) and
assigned the Ministry of Energy to serve as the core
agency in receiving reports submitted by the Energy
Reform Commission, summarizing the comments and
recommendations of the NRC for review with related
agencies, and define procedures and practical guidelines
to encourage materialization and popularization of EVs in
Thailand. This would reform energy efficiency, foster
energy security, add options for energy consumption,
lower dependence on imported fuels, and benefit
the environment.

The Ministry of Energy consulted related agencies on
June 11, 2015, to set the direction for promoting EVs by
focusing on public transport vehicles first and then
personal passenger cars. The ministry laid down measures
for promoting EVs as part of the Energy Efficiency Plan
2015-2036 (EEP 2015), later approved by NEPC on August
13, 2015, with a goal to encourage EV use of 1.2 million
vehicles by 2036.

In Fiscal Year 2016, EPPO received Baht 76.0475
million from the Energy Conservation Promotion Fund
(ENCON Fund) to carry out a project to support investment
in the charging station, phase 1, with the Electric Vehicle
Association of Thailand (EVAT) as project implementer for
three years (2016 - 2018). The project launch, social media
(including Facebook) popularity, coupled with the
outcomes of the consultation on how to promote EVs in
Thailand, presided over by the Minister of Industry, where
it was proposed to exempt import duties on 5,000 CBU
electric vehicles in the first 1.5 years - all these drove EV
matters at lightning speed. As a result, EPPQO’s project to
encourage investmentin 100 charging stations looked very
likely to meet its goal ahead of the planned three years.
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So, EPPO requested financial support from the
ENCON Fund to execute the charging station, phase 2,
project to allow infrastructural preparation to proceed
uninterrupted in line with the fast changes in
circumstances. Data obtained from the first phase will find
their application in fine - tuning the criteria, including
related expenses for charging stations installed for public
agencies, including high - power transmission line laying
and landscaping.

Objectives

1. To support investment in 150 charging stations
for government agencies, state enterprises, and the private
sector

2. To prepare for increasing use of EVs in future

3. To promote and foster confidence in EVs in
Thailand

4. To stimulate the public’s interest in using EVs

Scope of operation, phase 1

Implementation: EVAT is to promote government
agencies, state enterprises, and interested private
companies in installing charging stations to accommodate
EV users, with the sponsorship coming in three forms:

1. For public - sector or public land, for which the
public sector owns charging stations, including the
Department of Highways (motorway rest areas), Airport
Authority of Thailand, and public agencies, the sponsorship
will be 100%

—— . m
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2. For public - sector or public land, for which the
private sector owns charging stations, the sponsorship
will be up to 70% of their investment in the first year, up
to 50% in the second year, and up to 30% in the third year

3. Forjuristic persons or a private company wishing
to install charging stations to serve the public or their own
fleets, the fund will sponsor 70% of their investment in the
first year, up to 50% in the second year, and up to 30% in
the third year.

Project goals: For 36 months, EVAT will be encouraging
government agencies, state enterprises, and interested
public companies in installing 100 charging stations (each
with one charger). Where charging stations have more
than one charger, the total number would fall accordingly.
Each quick - charge station incurs about Baht 1 million,
whereas each slow - charge station incurs about Baht
100,000 in investment.

Scope of operation, phase 2

In promoting governmentagencies’, state enterprises’,
and interested public companies’ installation of charging
stations to accommodate the service provided to EV users,
EVAT supports two formats:

1. For public - sector or public land for which the
public sector owns the charging stations, including the
Department of Highways (motorway rest areas), Airport
Authority of Thailand, and public agencies, the sponsorship
will be 100%

2. Forjuristic persons or a private company wishing to
install charging stations to serve the public or their own fleets,
the fund will sponsor up to 30% of their investment in the first
year and up to 20% in the second year.

Project goals: For 24 months, EVAT will be encouraging
government agencies, state enterprises, and interested
public companies in installing 50 quick - charge charging
stations (each with one charger).
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Outcomes

To date, four rounds of project proposals have been
launched for a total of 93 sponsored charge points
(34 quick - charge points and 59 normal - charge points).
In early 2018, a fifth round will be launched.

Updates on communication system development

For optimized implementation of the project, there
is a need to collect data on the use of electric chargers
for analysis of EV users’ behavior and for providing
public agencies with data for planning adequate power
generation and planning future energy conservation.
In collecting data on charging stations made by several
manufacturers, there is a need for a uniform format of
data transmission. At the international level, the Open
Charge Alliance organization (a collaboration among public
and private entities related to charging infrastructure)
defined an open standard for communication between
charging equipment and servers (which store service
data) named OCPP (Open Charge Point Protocol).




40

s1e0uUs=9T 2560
@rtnonuulsvisuazunundsoiu

Tulasanisaiuayunisasnuaniidniscq i
I:Tﬁmﬁ*‘umimi‘umum”ﬁ’fmm'a%mmﬂ%mmmLﬂ?lm
fa@ﬂiﬂiﬂﬁﬁmmﬂum@mﬂmq (Central Data Center) baz
%mm@umﬂm‘lwﬁ‘lﬁmnuﬂuﬁiﬂ/\lﬁfﬂfﬂmummﬂmﬂaﬁi‘v\mﬁ
1mmﬂ‘um RFID ‘LmﬂLLU‘umenuﬂmmmﬂmﬂaﬁﬁvlvmﬁ
me@uj slu‘llmqmi muum@iumimmumﬂmﬂLmu
sanaiiuliledwiidse@nsnin frefunisaiuayuassias
Anfiudayanisldanurnudlth Fnsdnlszqlniin (Operator)
Tmﬂmjm‘ummuuzmum%%ﬂumummmmﬂ@%%lﬁ’um
m'ﬂwmmﬂu@u‘lummﬂmu ot LWﬂ‘lum@‘meLﬂu
s2uutTm? RFID Aganiu an1ANe1uaus tnw1lne
1mmm@Lmu@LLWIWﬂMUiﬂWi@mﬂ@%iﬂiﬂﬂmmmﬂumv
Fasaifli Consortium 3 LW@mm@ummmmmmﬂmm
muausﬂﬂﬁﬁLL@:611@35@m@m?zmmmﬁzmwr;fﬂ‘wmma*
dntszqlwilnaasine

OCPP
Open Charge Point Protocol

&

duadunig
ﬁﬁuaqu

IIOLA AN T 1T
T | ' el
oyl g (iwu Fa-ema Nog neiouin)
Yoyan1sld i iy 19001 nazndanun 14)

uafimadnazlasy

1. mummmmmﬂwﬂﬂﬁwL‘wmul,ﬂu 150 @nnil
(@n17az 1 Fiaane m@lummmmu@mﬂ@%iﬂﬁﬂmu
AMUIRIRNINAIN 1 Tiang mmummumﬂwqiﬂﬁq
m@ammiﬁmumwmmvau nelu 3 1 wazanuau
muaumﬂvxlﬁmwmumnﬂ%uu

2. mﬂmwmmuiummmumemqmﬂavmﬁmwmﬂw
daaaniloymuaielufiesouu Tnaanizlwdasdun

3. NNTANLATUEMANUNTINANTNAR WAIUILALAAY
el sy L‘Vlﬂi‘V]El m@mumumuumﬂi“ﬂ@umﬂm
I AR PR NIE LL@“’@’WN’W?E]LL‘IIQ?I%I‘LAMZ\]’]@ZQ’]N@VLQNWH‘IM

Under the project supporting charging station
installation, one must submit charger service data to the
Central Data Center and permit EV users to make use
of chargers with an RFID card like other chargers under
the project. To lend efficiency to such action, requesters
must store such data through charging station operators.
These requesters may either be charging station
operators or assign other agencies to provide such
service on their behalf. To ensure the same RFID card
system used, EVAT recommended charging station
operators to cooperate and set up a consortium to
transmit members’ data together with service fee
payment data among various charging station operators.
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Expectations

1. The number of charging stations rises to 150
(one charger per station, or proportionally lower if more
than charger per station) in three years, while the number
of EVs grows from the current number

2. Transport energy consumption becomes more
efficient, while road pollution eases (particularly in big cities)

3. Promotion of domestic EV manufacturing and R&D
industry and support to Thai entrepreneurs to strengthen

them for greater international competitiveness.
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Today EVs are gaining worldwide popularity because electricity is a clean and harmless form of
energy. With today’s growing EV trend, Thailand is catching up. We expect that in the future, more
people will be turning to them, particularly personal passenger cars. Right now moves are being made
to increase the number of such stations to boost the confidence of consumers interested in EVs. Other
preparation for burgeoning EVs include the amendment of applicable laws and regulations, support to

battery research, support to pilot use of electric bus fleets, and preparation of applicable infrastructure,
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Dr.Twarath Sutabutr

Director General of EPPO
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including power systems and charging stations.

2. [asomissinnsduinalulagszuuiniiuwaooiu (Energy Storage)

Research project on energy storage
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Under the Alternative Energy Development Plan
2015 - 2036 (AEDP 2015), the Ministry of Energy has promoted
more consumption of alternative energy by requiring that
the ratio of final alternative (renewable) energy should be
30% of the total by 2036. It is therefore necessary to develop
such energy for stability and secure (renewable energy
non - firm to firm). One approach is to promote and focus
on the concrete use of energy storage. To achieve the
objective and sustainability, it is essential to investigate
the viability of such storage technology in the power
generation and distribution system from renewable energy
under various settings and contexts so as to analyze
the strengths and weaknesses of the public policy.

In Fiscal Year 2016, EPPO secured an allocation of
Baht 765,000 from ENCON Fund for implementing a project
supporting the investigation and R&D of technology based on
renewable energy for the fiscal year (energy storage) under
the responsibility of NSTDA (National Science and Technology
Development Agency). The first objective is to encourage
technological application of assorted energy storage with
a pilot application to security and disasters, industrial estates,
renewable energy, remote areas, and vehicles. The second is
to strengthen energy storage technological R&D through
the value chain to establish a robust energy storage
technological development base for long - term competitiveness.
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6. FARMNKA LAYINENIUANEANNUNALNNUASEWENIN
mﬂiu‘ﬂamwwmmuwmmu (Steering Committee) WALTR L
ninwdali @uw. LW@LuﬂLqumnﬂmmuﬂ muiteslaldmnasls

7. FUMIAtLALRUNE)I AN AU, desilalnels
m_lL@’m@\ﬂm\‘imimuL\‘ifauvlmmvl,mmnmvln

8. Lmiv\m\mwmmmLmuﬂm&umﬂﬁﬂ’]mﬁmw(t’ﬁﬁ)

9. WANIRNANT lunFneidunetioyny WuaAEine
AduenAseRmmalulagszuuiniundasnu (Steering
Committee) WANI041BLIR

NAMSALUWMS
AW VlmmLuumu‘llmﬂummmfmuﬂumfrmLuuﬂ@miu
Favumnredlans e EAsEAN IR T B9

Objective

To subsidize government agencies, state enterprises,
educational institutions, and private entities in their
research, R&D, demonstration, efficiency improvement, and
application of current energy storage technology to fit
national application, which will lower dependence on
imports of reserve energy.

Scope of operation

1. Develop the scope for research, goals, project
implementation plans, and an approach for terms and
criteria for supporting research fellowships for the approval
of a Steering Committee headed by the Minister of Energy

2. Publicize such scope for researchers nationwide to
develop proposals for submission to NSTDA. To this end,
the Cluster and Research Program Department serves as
PMO (Project Management Office) under the defined
research scope and time
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WAZANNATUEIUIBUENANT WUIN NlAsanisRenunmgl

slanan duan 122 TAsans (s9aaunlazanni 3,428.53 §uum)
mmﬂuu g, leilasanis 122 Tasens iihgiuney
NMINuNTaIATINIINZaNA U AT T,mﬂmfﬂmfmm
wazAniE g maTiaeAseianmallatsruy
ANAUWANIY ANUANINUT 5 criteria WaTHLAUE
ADATNNNUNIALNUAIREY WATUINITATLAYUNUIAE
Tagagdanuzsinauniniuy eydAnisativayulasanis

3. NSTDA reviews preliminary project proposals,
based on punctuality of proposal submission, completeness
of documents, and agreement with the announced
research scope. It then feeds shortlisted projects to the
next stage of technical feasibility screening by experts
and an energy storage technology Technical Committee
against the “5 Criteria”

4. Compile and prepare opinions of the Technical
Committee for the Steering Committee’s review

5. Announce results and prepare research fellowship
contracts with approved project owners

6. Monitor and report outcomes for the Steering
Committee’s endorsement before forwarding them to EPPO
for disbursement to the project owners under agreed terms

7. Obtainthe ENCON Fund’s support from EPPO for
payment to project owners under the agreed terms

8. If applicable, inform teams of work suspension
and revocation of support

9. Review intellectual property rights and table them
for the Steering Committee’s approval.

Implementation outcomes

Below are details of NSTDA's project implementation.

1. From September 1 to October 15, 2016, NSTDA
fielded applications for research fellowship support under
the Energy Storage Project, first round, to select
appropriate parties for the fellowship support

2. Atthe end of the above period, 153 projects entered
the competition for a total outlay of Baht 4.07552 billion.

Preliminary review of the punctuality and document
completeness resulted in 122 projects (Baht 3.42853
billion outlay) passing the first hurdle. NSTDA then fed
these 122 projects into the technical viability stage by
experts and the Technical Committee under the “5 Criteria”
yardstick and finally the Steering Committee, which
approved support for 31 projects for Fiscal Year 2016 for
a total outlay of Baht 295.906 billion, made up of Baht
292.193 billion from the ENCON Fund and Baht
3.713 billion from joint support from the private sector.

The projectis currently under the monitoring stage to
ensure common achievement of objectives and goals
among the Steering Committee, Technical Committee,
NSTDA, and EPPO.
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Expectations

1. Afield demonstration prototype of energy storage
for application to security, industrial estates, alternative
energy, remote areas, and application to vehicles

2. Technical and economic viability data on the
application of the above - mentioned field demonstration
prototype to the target groups together with recommendations
on optimal overall energy consumption through energy
storage technological application to provide data for
national policymakers in expanding its application.
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3. SPP Hybrid
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To optimize consumption of indigenous resources,
the government’s policy is to encourage power generation
from renewable energy (RE) to lower dependence on
energy imports while enhancing energy security.
On September 17,2015, NEPC therefore endorsed AEDP
2015 (2015 - 2036), strategizing the definition of regional
RE goals in line with energy demand and RE zoning.
Further, Feed -
competitive bidding so as to make it fair to both power

in Tariff (FiT) power will be traded under

producers and power users.

Yet, the experience derived from the policy of RE
power generation showed that such generation is marked
by irregularity and instability, which affects power system
management’s reliability, stability of continuous power
distribution, and system power losses. The more one
encourages RE consumption, the more obliged the
power authorities are to construct power plants to hold
enough reserve power whenever RE power plants cannot
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distribute power. EPPO therefore conceived a policy of
RE power generation that matches Thailand”s potential
for RE power generation, where power system security
must be enhanced and volatility of natural energy must
be lowered so that RE power plants may become more
reliable. This is going to apply to RE power purchases
(from SPPs and VSPPs) to be announced for the next
phase. In short, power generation must be marked by firm
power generation under such a concept.

The Ministry of Energy later defined the principles
and FiT power purchase rates for SPP Hybrid Firm power
producers, which were endorsed by NEPC as follows:
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1. wanmsmasudaliiarmasaumyudaulugduuy FiT dusudnanlafinsaidn wuy SPP Hybrid Firm
Principle for FiT RE power purchase for SPP Hybrid Firm power producers

SPP Hybrid Firm

Reaulanigidngan Taalninlud Wi yndszinnizamas

Participation terms New power plants only, no limitation on fuel types
AvualFuulaLae > 10 - 50 MW

Proposed sales volume

AN Firm Firm maaanatl* (Mshduldniui naw. fA1uus)

Degree of “Firm” Year - round firm* (*subject to ERC’s requirements)
ansrouenissulidag Firm Peak 100%* wa Off - peak 65%* (*Idulunud naw. Anuum)
“Run” characteristic during “Firm” period Peak, 100% and Off - peak, 65%* (* sub ect to ERC’s requirements)
NITHANNATU ANNATRWIIL 1 ﬂivmwmﬁlﬂib’n'ﬂmmmmﬂ'sﬂu/mm\‘i UMM
Hybrid description (aelilfimamasaadadsuliianie Start up Taelniin)

One type of more Same power meter location / UMM installed location
(allowing backup fossil fuels only during power plant start - ups)

And1nn9 Hybrid T vundadou
Hybrid ratio Not specified
N9FAGY ESS Amsa ESS sauld
ESS installation ESS installation allowed
AvuAdl SCOD malull 2563
SCOD definition By 2020

o X 2o = o X oA, .
na”l,m’]m@usn@ 1gemen FiT LﬂF;I’JLL“INﬂIWJﬂ‘].]‘E:ﬁLJW]LﬂJ@LW@Q N’W‘Lm@llﬂ Bidding
Power purchase price mechanism The same FiT rate for all fuel types under bidding mechanism
WNWN1IAAMITRINAS FRIHLHUNIAANTRINAILATFiaanIUgnTwAsuiaNsan Tudadaunaziniarinuun
Fuel supply plans Fuel supply plans must accompany planting of energy crops at a ratio to be defined
nanileziu Firm v

“Firm” guarantee

wewn : UssniGeinaan uum AEDP
Note: Fuel type under AEDP

2. ansfudaliiharnwaseuuyuidewlugluuy FT dusuduanliiisredn wuy SPP Hybrid Firm
wazguan WA auIaEnNN Uy VSPP Semi - Firm
FiT power purchase rate for SPP Hybrid Firm and VSPP Semi - Firm power producers

- ansrsudalilugduuy FiT dmsududnlniisedn wuu SPP Hybrid Firm
FiT power purchase rate for SPP Hybrid Firm producers

FiT (un/Kuoe)
maowad (wn:3ad) (Baht/unit)

Capacity (MW)

FiT FiT®

V,2560

SPP Hybrid Firm

'3

ANAINARAARAS NINNIT 10 NI AG 1.81 1.85 3.66 20
weiladifin 50 wWnesimst

wnewin (1) 8nen FIT aglddmiulasanisfanglnindhszuunielull 2560 Tnanieandsant 2560 1iu dmsn FiT, aziinIusie e ngnatuiaduitug i (Core Inflation)
Note : (1) FiT rates apply to projects that will distribute power to grids by 2017, after which FiTV will rise with core inflation
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- ansrsudaliilugduuy FiT dusududnldiraumanann wuy VSPP Semi - Firm
FiT power purchase rate for VSPP Semi - Firm producers

FiT (uIn/Kuo®)

FiT Premium (uin/Kuog)

(Baht/unit) (Baht/unit)
maowaa (wn:3ad)
Capacity (MW)
1) Fauaa
Biomass
ANAINARAAGN < 3 LUNZIRR 2.6 2.21 4.82 20 0.40 0.50
Up to 3 MW
ANAINARAARY > 3 lNZIRR  2.39 1.85 4.24 20 0.30 0.50
Over 3 MW
2) MegFann (deaaads) 3.76 = 3.76 20 0.50 0.50
Biogas (wastewater / waste)
3) METININ (WINRIIU) 2.79 2.55 5.34 20 0.50 0.50
Biogas (energy crops)

UNNEILUG) : (1
m’m’amﬁmmﬁ'ﬂ"uuwuﬁﬂu (Core Inflation)

S

Note : (1

SRS

3. wauuungliAnensTuN1IAIALAANITNANIUY
(NNN.) Tgnifunneensufounisiute lWinannndan
wyuwRsulugluuy AT A mfuduanlninsedn wuu SPP
Hybrid Firm waz NN@ﬁlllWﬂ’lﬂju’lﬂL@ﬂN’m WUy VSPP
Semi - Firm mmumumw mu mm%ﬂummumsﬂmﬂm
wau”l,mmfmj (ﬂmau@mwm@ ) 1aulf nug. Aangaun

4. Mm%@iﬂﬂqimqmwm@miﬂﬁ’mﬂLaﬂ LY SPP
Hybrid Firm Tui3unos 300 wnzdmns naw NN
'lﬁﬁ]m%u%@iﬂﬁﬂm@maémam”l,vxlﬁwmmﬁnmn WLIL VSPP
Semi - Firm 269 wWnedns lnguaunuialid non. way
nauLIMAS AL Iz eFN AT fvua S
mﬁusn@"l:vxlﬁﬁLLmLﬂumﬂnmmﬁmmﬂﬂmwm@mmmwum
wazinaueli nus. Ransawfiusen neusenisznie
Fusia Wi e nwaseunywiRawlugduuy FiT dmiy
guas i 1eidn wuy SPP Hybrid Firm wazguas i
UIALANKIN LU VSPP Semi - Firm

#91 FiT axlddwiilassnnsiianelnildnssunnnelis 2560 Tnsnnavdanntl 2560 Hu §93 FiT, aufsdusaiies

me‘imi'luwuwwmmmm Iamni usBana uaz 4 snaludamdngsaan 1Hud a.azuz a.mnn 2.4vtides wag 8.1und
FiT rates apply to projects that will distribute power to grids by 2017, after which F|TV will rise with core inflation
Projects located in Yala, Pattani, Narathiwat, and four amphoe of Songkhla, namely Chana, Thepa, Saba Yoi, and Na Thawi

3. ERC (Energy Regulatory Commission) was
assigned to issue rules for the FiT purchase of RE power
generated for SPP Hybrid Firm and VSPP Semi - Firm
producers. If terms (apart from power purchase rates)
need amendment, EPAC was assigned to review them.

4. For the initial period, power purchase from SPP
Hybrid Firm producers of up to 300 MW was to be allowed,
after which purchase from VSPP Semi - Firm was to cover
269 MW. ERC and AEDE (Department of Alternative
Energy Development and Efficiency) were assigned to
define purchase volumes by region that matched each
area’s potential and to table them for EPAC’s endorsement
before announcing FiT power purchases from RE for SPP
Hybrid Firm and VSPP Semi - Firm producers.
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4. [asomsativayumsoonuuuiiioodoass:
Smart Cities - Clean Energy Project
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The Ministry of Energy, through EPPO, values urban
development into smart cities in keeping with urban growth.
Smart cities represent an aspect of sustainable development,
marked by integrated urban design, public utility systems, and
smart technology, to in turn develop cities into green - value
chains. That way, people may develop a good quality of life
and hygiene, along with promotion of energy efficiency along
with lower resource consumption, thus contributing to a better
environment. The Thai Green Building Institute was assigned
to implement the “Smart Cities - Clean Energy Project”.

Project implementation: This project consisted of
subsidies to conceptual designs through tangible illustration
for urban development into smart cities. Implementation is
to bein three stages. First, development of concept proposals
for smart - city development. Second, development of smart - city
master plans. And third, business model formulation. Each
stage was based on a review criterion with a different degree
of intensity. Those that passed stage 1 and stage 2 selection
were going to win subsidy for proposal development and
design assembly of up to Baht 500,000 each and Baht 10
million each. The winner under stage 3 is to be honored as
co - developers of smart cities.

Lf&'\.: &m»}mmﬂ‘“m ‘ Tasamisadudyunisaanuuuuiasdansuy
W Qe (Smart Cities-Clean Energy)
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Smart - City Selection Results

As a result of project applications filed from October
1to December 21, 2016, a total of 36 cities submitted their
concepts for developing smart cities under the project:
32 major cities and 4 small cities. The judging panel
narrowed projects under the criteria down to 16 and then,
the six projects passed the second stage and the third
stages of selection.

So these six projects execute their projects as
proposed, power consumption reduction of 276,180,870.57
units per year or 264,019.68 tons per year of carbon
dioxide equivalent - would materialize.

L]

et et k
IMTETRIARRT T




50

s1e0uUs=9T 2560
@rtnonuulsvisuazunundsoiu

mswWalasssioiis LPG 1dusduuu
ull liberalization of LPG business
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The Thai government revoked its policy that controlled the
prices of various fuels in 1991. Liquefied petroleum gas (LPG),
however, has ever since been the only fuel of which the price is
continuously kept under government control. The LPG price
control policy is intended to ease the cost of living in the household
sector, which earlier commanded the largest share of LPG
consumption. Price capping at a level below the cost of production
or procurement for an extended period, however, has affected
consumers’ behaviour in various sectors and distorted the market
structure, resulting in negative consequences. In February 2015,
the LPG pricing structure was adjusted to better reflect its actual
cost, but the government has continuously kept control of the
costof supply, varying with production and procurement sources.
The wholesale price has also been capped. In addition, PTT Plc
has been allowed to be the sole importer of LPG.

miswWalasssnoig LPG 1usuuuu
Full liberalization
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In 2017 EPPO issued guidelines on full liberalization of
the LPG business. At this juncture, control was still kept on
natural monopoly involving LPG produced from gas separation
plants (GSPs) but relaxed on imported LPG and LPG produced
by refineries to encourage competition in the private sector.
This will lead to full liberalization of the entire chain of LPG
businesses, which involves revocation of wholesale price
control by the government and discontinuation of the semi - float
pricing system, which has been in use since 2001. When the
business is fully liberalized, wholesalers and retailers can
freely set their prices. The change is divided into two phases:

Phase 1: Liberalization of imported LPG

Guidelines were drawn up to liberalize LPG imports,
both in volume and price. Gas indigenously produced is also
allowed for export under the control of the Department of Energy
Business (DOEB). Still, control is kept on the cost at GSPs and at
refineries, the ex - refinery price, and the wholesale price.
The guidelines were approved by NEPC on December 8, 2016.
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(1) Ex - refinery price

The government still controlled/set the ex - refinery
price, which is offered to LPG producers and procurers.
The ex - refinery pricing method, however, had to be
restructured as preparation for liberalization of imported
LPG and, later on, full liberalization. In this regard,
the ex - refinery prices of LPG for sale as fuel were based on
Import Parity Prices instead of Pool Prices, of which
the calculation method is as follows:

711 2w 199nau = Andatlinsasnwadnanalan + Anldanslunng1ingn
Ex - refinery price = World market price of LPG + import cost

il fmﬁﬁﬁﬁimlﬁﬂmummmmiaﬂ NHNEDN 37A1
CP (Contract Price) mrﬂum ALszniAIngiin ad snanyen
19 ATz ile U Feuffnu9InsAN Tmﬂmmmmnmmu
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The world market price means the Contract Price (CP)
announced by Petromin at Ras Tanura, Saudi Arabia, in the month
of price calculation. The pricingis based onthe propane:butane
ratio of 50:50 using Baht per kilogram as a basis.

(2) Production and procurement

» Import: Price control/fixing of imported LPG was
canceled, while the reference price forimported LPG was
improved, of which the calculation is based on the CP
Price plus the import cost, or CP+X. Moreover, control
imposed on imported LPG was terminated, which means
LPG import can be carried out freely, but DOEB must be
notified of import volumes so that the agency can exercise
oversight of the business to prevent shortage.

* Refinery: Control was still kept on the ex - refinery
price of LPG, but pricing calculation was amended from
CP-20to CP in US$ per ton to encourage production while
minimizing imports.

« GSP: The government still exercised price
mechanisms under the policy which stipulated that the
price must reflect the cost using the Cost Plus pricing
method. Regarding the GSP under PTTEP Siam Co., Ltd.,
which operates under the Petroleum Act, the GSP is
required to follow the act.
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LPG price structure after liberalization of imported LPG
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(3) Export

In the past, only imported gas was allowed for export
(“import for export”). But after LPG can be freely imported,
indigenously produced LPG is also allowed for export to
maintain a balance of domestic demand and supply. However,
LPG export is still under the supervision of DOEB, with approval
to be granted for each individual export volume. LPG exports,
moreover, would be allowed only when necessary, such as
when imported LPG is so high that export of indigenously
produced LPG is needed to cope with domestic oversupply.

(4) Compensation from or contribution to Qil Fund
* Production and procurement: Subsidy from or

contribution to the Oil Fund was discontinued for imported
LPG. Still, contribution to the fund is required for LPG produced
or procured from GSPs and refineries, as shown below:

EM31RUNBMUY T LPG anlaaiening
Contribution to Oil Fund for LPG produced from GSP

fn1RUNRUY T LPG anlsendus
Contribution to Oil Fund for LPG produced from refinery

91A1 W 199NaU - 99A AT LPG Teauanfing
Ex - refinery price - price of LPG produced from GSP

91A1 W 199NAU - 99A1% LPG T99nai
Ex - refinery price - price of LPG produced from refinery

+ dudnuing: ARsRuTAITRYTaANLd 1NeIY
muummwmdammmﬂm m@ﬂumwuwmﬂmvm?um?
Wsulatnendeny seldidunnnsnisneiaiasnin
fusantng LPG wazithinalnlunistlesiunnsnmsanaumay

« Sale: Subsidy from or contribution to the Oil
Fund for this portion is still at the discretion of EPAC,
ameasure to preserve LPG price stability and avert shortage.
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(5) Sale

The ex - refinery price and the wholesale price at gas
depots are still controlled under CEPA’s announcement
to prevent price collusion if competition in production and
procurement is not strong enough. In parallel, a study is
made into a new structure of transport costs and marketing
margins to facilitate monitoring of fair prices.

Phase 2: Full liberalization

Control of prices and volumes of LPG produced and
procured from all sources is to be canceled, while full - scale
LPGimportand exportare opened up. This includes revocation
of the announcement of ex - refinery prices of LPG and wholesale
LPG prices at gas depots. Full liberalization will start when
the market is ready for competition in both production and
procurement to prevent price collusion. This decision will be
under the consideration of DOEB and has already received
approval from NEPC since July 31, 2017, with the following detail:

(1) Ex - refinery price

The Import Parity Price will still be used as the reference
price, similar to when imported LPG was liberalized. Price
calculationis based on LPG prices in the world markets plus
import costs, which are in line with other petroleum products.

(2) Production and procurement

Control on prices and volumes of LPG from all production
and procurement sources is to end to encourage competition.

[nsoasosimins LPG kdomsiUatas LPG fos:uu
LPG price structure after full liberalization
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(3) Export

Indigenously produced LPG will still need export permits
from DOEB during the initial stage of liberalization to prevent
domestic shortage. Control, however, will be gradually relaxed
to achieve full liberalization of LPG export.
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(4) Compensation from or contribution to Oil Fund
«  Production and procurement: Cancelation is made

to contribution to or compensation from the fund for LPG
produced or procured from refineries and GSPs, in addition
to imported LPG. But if the cost at GSPs significantly differs
from the ex - refinery price, contribution to the fund is to be
made using the calculation method below:

FRINUNBINUY =
Contribution to Oil Fund =

2797 0 Tsandu - (Funulssuening + nsausiAduiuiAunIswLedu)

Ex - refinery price - (the cost at GSP + price in the range for competition)
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In this regard, a price in the allowable range for competition
is set because LPG from GSPs is produced from indigenous
feedstock, of which the cost is lower than other sources.
The difference should, therefore, be contributed to the fund.

nsousimaksSumnumsudodudinsulsousniingy sasiwaiasing LPG fos:uu
Price range for competition among GSPs after full liberalization of LPG business
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In addition, the price range of + Baht 0.67 per kilogram for
competition still serves as a buffer for the impact of the difference
between the import price (CP+X) set by the government as
a reference and the actual import price. If the CP+X price set by
the government is significantly higher than the actual import price,
local GSPs will not be able to compete since their contribution to
the fund - collected from production and procurement - is higher than
what it should be. On the contrary, LPG importers will not be able
to compete or there will not be any operator engaging in LPG import
if the CP+X price is set much lower than the actual import price.

«  Export: Adjustmentis to be made to the contribution
to the fund for LPG allowed for export by GSPs (or refineries).
Earlier, contribution to the fund was set equal to the difference
between the ex - refinery price of LPG for sale as fuel (CP+X)
and the price of LPG produced from GSPs (or refineries) at
a constant rate of Baht 0.67 per kilogram (about $20 per ton).
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» Sale: The rate of compensation from or contribution to
the fund from the sale of LPG will still be at CEPA'’s discretion.
The practice serves as a measure to ensure the stability of LPG
prices and as a mechanism to prevent LPG shortage.

(5) Sale

Announcement of the ex - refinery price and the wholesale
price at gas depots is to be revoked. This is considered a
jump over the managed - float price, which has been in use
since 2001, to a full - float price where gas traders are allowed
to set both wholesale and retail prices. Such prices will be
announced by EPPO only as a reference for monitoring
domestic retail prices of LPG to ensure suitable prices.

In this regard, steps toward full liberalization of
the LPG business can be summarized below:
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Improvement of LPG price structure rules

g, TR svdninusinsenenanThe LPG iaiiis
L‘ﬁlfﬂlﬁlﬁmmwmm:ziuﬁi@‘immﬁ?ﬁqmmmﬁm?ﬁlﬂuuﬂmiﬂ
AMeunadsn 1l AETiessuL uaninmuaiaena N le Fu
ATuTaLATn Nua. e dudi 20 RA1AN 2560 o

(1) 59PN LPG s T5anau

ﬁ\mﬂ%mmmm;ﬂmﬂmiﬁm% (Import Parity Price)
maevaninouisailanng LPG manalanuananldanelu
st usLlfunnsdnedenaiiefe LPG aanalanann
Huildsan cP Wusen LPG Cargo N idegann cp
wWusiadsznimsahau %uﬂ%‘lﬂuuﬂmnﬂﬁuﬁuﬁq
gaaien lianunInarious A TNeaeTT R LlER
Winfiaas luaniziism LPG Cargo dednsdadayaann
Spot Cargo (FOB Arab Gulf) 2841319 S&P Global Platts
ﬁm@ﬂixmmﬂmﬁm“uzzluﬂ@amﬁﬂumq:ma%ﬂmﬂiummma
(Spot Market) 1#39a1593u wazluszeizena $1A7 LPG Cargo
ffalnnsiraeulniaenndaeiusnAn CP Aaelguiu
Tnaaninousifnsnaaldsmi LPG Cargo + X \ilusadilaii
(mmﬁ'mmﬁﬂmﬁﬁ@wﬁﬁ) TuneRuIuaAn ol Taenau
el manaangredeanemneldfurausnnamiull

EPPO has made additional amendment to the LPG
pricing structure rules to ensure agreement with the evolving
market structure with full liberalization. Such amendment
received approval from CEPA on October 20, 2017,
as detailed below:

(1) Ex - refinery price of LPG

The Import Parity Price will still be used, based on the world
price of LPG plus the import cost. Adjustment is, however, made
by using the LPG Cargo Price instead of the CP Price, since the
CP Price is announced monthly - with changes made on every
first day of the month, which does not reflect real - time buying and
selling prices through the month. Meanwhile, the LPG Cargo Price
is based on S&P Global Platts’ Spot Cargo (FOB Arab Gulf), which
is announced daily and can reflect spot - market prices in a more
timely way. In the long term, the LPG Cargo Price also moves with
the CP Price. The method uses the LPG Cargo Price + weekly X
(based on the average price of the previous week) as a reference
for the calculation of ex - refinery prices to prevent the retail prices
from high fluctuation.
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Comparison between monthly CP Price and daily LPG Cargo Price
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(2) Compensation from or contribution to Qil - Fund

e Production and procurement: The old criteria will
still be maintained. Contribution to the fund from GSPs is
equal to the ex - refinery price less gas separation cost and
the price range for competition. However, the ex - refinery price
for LPG is changed to the LPG Cargo Price + weekly X as
a reference instead of the CP Price + monthly X.

» Sale: The monthly subsidy cap is limited at 5% of
the current fund balance (the combined account of oil and
LPG). For example, if on October 15, 2017, the fund’s
balance stayed at Baht 37.532 billion, the subsidy for
October 2017, which must not exceed 5%, should become
Baht 1.876 billion.

(3) Retail price

The reference for the LPG retail price before full
liberalization was based on the calculation of the wholesale
price plus a constant marketing margin (Baht 3.2566 per
kilogram). In other words, the retail price is derived from
calculation, not from market mechanisms. This is different
from other fuels, of which the price used by the public
sector as a reference is based directly on oil traders’ data
derived from marketing competition. Therefore, the reference
for the LPG retail price is to be changed from using
calculation to using the price that traders set in keeping with
market mechanisms. The public sector will monitor the price
only to keep it at a suitable level. In this regard, EPPO has
asked for cooperation from oil traders under Article 7 to
notify the agency of the LPG retail price for household and
transport sectors for announcement on www.eppo.go.th

for further reference.

(4) Marketing margin

Marketing margin criteria are to be adjusted from using
the constant rate of Baht 3.2566 per kilogram to the difference
between the trader - announced retail price and the calculated
wholesale price. This is in line with the marketing margin
criteria for other fuels. Furthermore, the public sector will
conduct a study into separate marketing margins for
the household sector and the transport sector for use as
areference in monitoring the retail price that is suitable foreach
business sector, whose operating expenses are different.
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Promotion of competition in the natural gas business
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The natural gas business is considered significant to Thailand
since it is vital to living and economic activities. Natural gas has
become the country’s main fuel for power generation and for
the industrial sector, petrochemical industry in particular, and
the transport sector. Natural gas prices therefore influenced
the costof living, the cost of business, and national competitiveness.
Currently PTT Plc is the sole agency providing natural gas service
in the domestic market, ranging from gas procurement from the
Gulf of Thailand and abroad (natural gas from Myanmar and
imported liquid natural gas (LNG)) to gas transmission and
distribution through pipelines. PTT has consistently been able to
fulfill the country’s demand for natural gas.

Therefore, to develop and promote competition in this
business, which will result in higher efficiency of procurement,
service, and cost management to enhance national energy
security in a sustainable manner; to raise the efficiency of
national energy affairs so that energy users, particularly gas users,
can obtain sufficient volumes of gas that satisfy their needs with
quality service, fair prices, and transparency; and to encourage
participation by the private sector and the public in the
development of gas operations while promoting gas marketing,
which will consequently raise national competitiveness, NEPC
on July 31, 2017, reviewed ways to promote competition in
the business. It agreed with the principles and operating
guidelines of phase 1, the pilot stage, while acknowledging
the principles and operating guidelines of phase 2, the transition
toward full liberalization, and phase 3, the opening up to full
competition. NEPC assigned agencies involved to carry out
a study into phases 2 and 3 and make a report to NEPC for
review and approval. The essence of the entire process can be
summarized as follows:

1. UJodekanlumsadoiasumsudoduluiionmsissssumnd

Key factors that support business competition

1.1 mkualkiiguskiss:uunomssssund TSO usks
stuunodvmssssunfioghodas:uasijus:ansmmuazid Network
Code Aativayumsudodu

. ﬁﬁu’?émﬁzuwifm'qﬁ’wﬁﬁmﬂﬁ (Transmission
System Operator: TSO) mummwmmmmnmm WAL
wmmLﬂu@mﬁ'mNﬂsyﬂfﬂummi@uj ALlNLLYIAg (Strong &

1.1 Transmission System Operator (TSO)
allowed to independently manage gas transmission
system with efficiency, and a Network Code system
established to encourage competition

* There should be one strong and highly competent
Transmission System Operators (TSO) which demands
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freedom of natural gas system management. Therefore,
gas pipeline operation and management will be unbundled
from other operations, namely production, procurement,
and distribution under effective supervision. A Network
Code is to be established to support price movement
under market mechanisms.

* TSO'’s role is to maintain balance, stability, and
security of the gas transmission system in response to
demand. TSO’s independence from other businesses will
be the key to ensuring “shippers” that they will be fairly
treated, while confirming their confidence in entering the
business. This will bring about competition among a large
number of shippers.

* TSO will manage the gas transmission pipeline
system independently under effective supervision, with a
Network Code set up to encourage competition among
shippers and support price movement under market

mechanisms.

1.2 High number of shippers and investors
in LNG-receiving terminals and regasification stations

* New shippers in the private and public sectors
must be allowed to bring in LNG, and market monopoly
is to be prohibited. This will be done by limiting the growth
in the market share of the existing operator, who has
dominated the market, and welcoming new entrants.

«  Support must also be given to investors of LNG-
receiving terminals, taking into account the predicted
higher demand for natural gas in the domestic market.
Shippers and LNG importers will therefore be free to
choose receiving terminals, which will result in competition
for efficiency and service fees, while flexibility of LNG-receiving
facilities will be increased, considering the diverse quality
of LNG and tanker sizes.

1.3 Supporting systems that encourage and
favor LNG procurement

« Anefficient and effective regulatory mechanism is to be
established by the regulators.

*  Aninformation disclosure system that is transparent and
timely is to be established for equal access by all parties. The
system is to be designed to send notifications about selling and
buying activities with support of transparent disclosure about
LNG procurement and prices (to be specified in the Network




60

s1e0uUs=9T 2560
@rtnonuulsvisuazunundsoiu

Tunainfanssunistanne Tnednfhudesdiszunis Do
103AT1LN1TUATIIAINITAANT LNG einelilsela Auunly
11 Network Code) M iRszLuN713eLAe1IsAN 1HANNT
waadulunnsdamn LNG fivnlfiinaauannaszudng
mqnﬁumﬁmmﬁmm WAT1AT LNG ﬁmﬁ@ummmmm
ImefidauinuuasiinnuilalumenTene s’
Lﬁlﬂiﬁﬁﬁﬂ?ﬁﬂ’ﬂﬂﬂ’]ﬁ‘m’mﬁ"mmuﬂﬂ’m LNG tdgszuy
waliinanullsldnazudeduluszuusmen

1.4 usniiomisuazmsusSKiIss:uUnadKLNBMESSSUBT

«  aFNAMNTARULATINYUALNLNTR9EL TN UNg
:“fmLauﬁﬁﬁnwngnmm‘imﬁﬁﬁmqﬁ AREINNTUENAANIS
WAYNNILEMNIILLUTIaR WU s9sNNg Idunideeu
AN A ALV NI ZNNTLIUNTIUUA MU ST
5990915 (Distribution System Operator: DSO)

. {l Network Code (TPA Code) figtfuanuliia
Shipper & Distributors 1&nanese liaaianiaiaan iy
gldfinay naalsinistiniuaes nnw.

© LENAANIULATNNILEMNIIELLYIAA LN TN T A9 TNTN
Ne§ANNIILERTe9Ran T LI (Vertical Integration)

o ©

O

Code). This will facilitate price comparison to encourage LNG
procurement competition for a good balance between
procurement security and LNG prices that reflects world
prices. Buyers’ participation in gas buying and selling is to
also be promoted to boost their confidence in such prices.
This would draw a large number of LNG operators to sell their
gas in the system for transparency and price competition.

1.4 Separation of gas distribution pipeline system
management

« The role of the existing natural gas operator, which has
dominated the industry, should be clarified. Natural gas distribution
pipeline system operation and management should also be made
a separate unit and become Distribution System Operator (DSO).

* A Network Code (TPA Code) that supports more
shippers and distributors should be established to provide more
options for gas users under the supervision of the Energy
Regulatory Commission (ERC).

*  Operation and management of the gas distribution
system should be isolated to prevent vertical integration.

o UINNONIS LAZNISUSKIS
stuunadoinsd
Isolate operation and
management of gas
distribution pipeline
system.

ii Network Code A
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gov Shippers Kagsw
Establish a Network Code

that supports competition
of several shippers.

faonuuazusKisnoms
amii LNG sa1ss19

More investors and operators
of LNG-receiving terminals.
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und LNG saresre
More shippers and LNG
importers.

Strong and competent TSO ‘

No dominant shipper* ‘
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TSO to provide data in support
of LNG procurement (spot,
short-term, and long-term) by
allowing more LNG procurers.

Transparent information
disclosure
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2. uusmomsaidumsddtasumsudoduluionisissssusd
Promotion of competition in the natural gas business

2.1 s:o:i 1: stezdudunmislasonmisingas

2.1.1 uanms

2.1 Phase 1: Pilot project

2.1.1 Principle
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The principle is to support the transition from the current
natural gas business and price structure to a new structure
that encourages competition. This should be started with
a pilot project to establish how the operation should proceed,
given the current energy situation in Thailand. The pilot
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project will also test obstacles and limitations along the
transition process. The principle is described below:

1) Upstream LNG business: In the pilot stage, EGAT
is to become another LNG importer in addition to PTT,
since EGAT is considered the best prepared agency. This
would test the competition system in LNG procurement,
the use of the LNG-receiving terminal and natural gas
transmission system under TPA Code, as well as new
rules. At this stage, LNG import is limited to 1.5 million
tons per year.

2) Midstream LNG business: PTT is to be assigned
to separate the pipeline transmission system from supply
procurement and distribution systems by using separate
accounts. Atthis stage, PTTistoactasa TSO under ERC’s
supervision. The cost of gas imported by EGAT is to be
passed on to power plants that will use LNG as fuel; it will
not be combined into the Pool Gas average price.

3) Downstream LNG business: EGAT, as a shipper,
is to procure LNG for selected power plants.

> GSP
A 4
Gulf of Thailand Y ) Industries
MTJDA —= NGV
Pool Price
Myanmar > 5! IPPs, SPPs, VSPPs
LNG (PTT) > =3 EGAT
| neEGAD  |E=——2>| MarketPrice (ING) | =—) EGAT(ING) [}

[asoaswnomsissssumndlusze:n 1
Structure of natural gas business - phase 1
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2.1.2 Operation guidelines

To run the pilot project and prepare for phase 2,
operation guidelines have been laid down as follows:

1) EGAT is to get prepared by 2018 to become a new
shipper to procure LNG of up to 1.5 million tons per year
for use at selected power plants. LNG imports must be
under the regulation agreed by NEPC on June 28, 2010,
which is the same regulation that governs PTT. EGAT,
as a shipper, must separate this new business from its
power generation as a test of the new natural gas business
structure under which more than one operator is allowed.
This is also part of the preparation for full liberalization,
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under which several operators are welcome. EGAT,
moreover, has to set up a new business unit with a separate
accounting system by the end of phase 1. In this regard,
all shippers are required to have their respective codes
of conduct for their operations under ERC’s supervision.

2) EGAT, inits natural gas procurement management,
must divide their power plants into two groups. (1) The
existing shipper, PTT, supplies gas to power plants using
the Pool Gas price. (2) The new shipper, EGAT, will supply
LNG to its selected power plants using the price set by
EGAT as a shipper.

3) PTT is to separate its gas transmission pipeline
business, starting by separating its accounting system
and then establishing a new business unit or a legal entity.
The new business unit will act as TSO with efficient,
independent pipeline management. The TSO must also
have its own code of conduct under ERC’s supervision.

4) The Department of Mineral Fuels (DMF) is to
oversee, monitor, and manage gas supply from the Gulf
of Thailand, imported gas through transmission pipelines,
and imported LNG to ensure stability. For LNG, DMF is
assigned to look into measures for monitoring and
overseeing LNG procurement to ensure suitable prices
and supply volumes as preparation for competition with
more than one LNG procurer/importer.

5) ERC is assigned to develop a gas price structure
as preparation for competition in the natural gas business.

6) Regarding EGAT’s power plant commissioning
as the command center for power plant commissioning,
ERC is assigned to join EGAT in a study to draw up
measures for commanding power plant commissioning
to ensure agreement with the competition structure in
the future gas business. This would take into account
the cost of power transmission, power generation efficiency,
and non-discriminating plant commissioning.

2.2 Phase 2: Transition toward full liberalization

2.2.1 Principle

At this stage, new private operators will start to enter
the natural gas business through LNG import, procurement,
and distribution, or investment in LNG-receiving terminals
and regasification plants. Also at this stage, PTT will
establish TSO as a unit or an organization independent of
LNG procurement and distribution to take charge of gas
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transmission system management and maintain balance,
stability, and security of the transmission pipeline system.
The transition principle is intended for three parts of
operations:

1) Upstream LNG business: A competition system
is to be set up for LNG procurement by allowing new
private operators to import LNG. The competition is meant
to draw several shippers into gas procurement and
distribution direct to customers. There will also be new
investors pursuing LNG-receiving terminals with connection
to the existing system.

2) Midstream LNG business: LNG is to be sold under
two pricing schemes, depending on old or new supply/
demand. The Pool Gas price will be used with the old
demand/supply pattern, while the LNG import price will
be used with the new demand/supply pattern. The Pool
Gas Price proportion will gradually be phased out with
existing contracts’ expiry. Contract renewals will be made
under the new demand/supply pattern. PTT, in this regard,
will prepare for the establishment of TSO, which will be
separated from the existing gas supply procurement and
distribution in order to become the agency in charge of
gas pipeline transmission system management to maintain
balance in the pipeline transmission system.

3) Downstream LNG business: All gas users will have
to join the competition system (except those under
long-term contracts, who have to wait until contract expiry).
New distribution system operators (DSOs) will enter
the business.

Gulf of Thailand > GSP
- MTJDA > Pool Pice >| Old EGAT, IPPs, SPPs
= v
3
Myanmar | New EGAT, IPPs, SPPs ry g
LNG PTT > Co-gen,
LNG EGAT
.| Market Price (LNG) > Industries
LNG New 2 -
LNG New 3 > NGV
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Structure of natural gas business -

phase 2
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2.2.2 Operation guidelines Preparation for moving
into phase 2 includes:

1) Reviewing clarity of the exploitation of natural gas
from the Gulf of Thailand

2) Drawing up criteriaand amending laws and regulations
to get ready for several shippers and LNG importers

3) Drawing up criteria for old/new gas supply agreements

4) Establishing TSO as a unit or preparing it for
becoming an independent organization

5) Conducting a study into a separate distribution
system operator (DSO) and its management as well as a
study for establishment of a TPA Regime/Code and
criteria for DSO service fee calculation

6) Conducting a study and developing criteria for
opening a bidding round for construction and management
of LNG-receiving terminals

7) Implementing the SSP Pool policy by asking EPPO
to speed up its study and prepare for the establishment of
a central market where surplus electricity from private power
producers can be purchased

8) Conducting a study into ways to promote competition
in future power businesses.

LGulf of Thailand |— > GSP
3 [__mMupa
wenmer 11— g -
Cieerr  1— —| 5
—>| New EGAT, IPPs, SPPs g
LNG EGAT E
Market Price (LNG) :
== Co-gan,
New LNG Players —> Industrias
> NGV

[nsvasofiomsissssumdlus:uzi 3
Structure of natural gas business - phase 3

2.3 s:y: ﬁ' 3: Waudrdwmasidusvuuu
‘me”m”mm 11 LNG wae Shipper naneisne Al
Anda1a89n199a1N LNG L‘wmwu LaneAinsdAm
LAY mﬂfﬂmeﬁﬁﬁufmmmﬂmmmwwm (Old Supply)
v@mu@ﬂm mmﬂwmmmumwwmumms"uuwma
LNy @mq%ﬂmm LW@ImﬂmmiLmeu@maLm
(TRETICES T RRERT PSRRI RY PR IEC Y RIV:LAUE TP
asiaadulufanisinAn Aas

2.3 Phase 3: Full liberalization

At this stage, there will be several LNG importers and
shippers, resulting in higher volumes of LNG procurement.
Procurement under old supply contracts will diminish in
stages, making the market ready for competition. However,
to promote free competition in the entire energy system,
the power business should also be encouraged to take
part in the competition.
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Power Plants under People’ State Policy for
three southernmost provinces
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At the national level, the ministry will stress energy
innovation to make the business sector modern and
competitive in the world market while enhancing research
and development (R&D) in energy affairs. At the community/
people level, the ministry will focus on increasing people’s
income while minimizing their spending.

EPPO takes part in mobilizing the Power Plants under
People (Pracharath) State Policy to enhance energy security
and promote decentralized power generation in the three
southernmost provinces. The attempt is made up of two plans:

To put the 20 - Year Strategic Plan and Reform
(2017 - 2036) into practice, the Ministry of Energy aims for
dual - track policy implementation at the national level and
at the community/people level.

Plan 1 - Power generation from small - scale biomass
power plants: The plan involves construction of three biomass
power plants using scrap rubber wood (wood chips) as
the main fuel. The three plants will have a combined installed
capacity of 18 MW, of which 12 MW will be sent to PEA’s grid.
The project is worth about Baht 1.562 billion.

Plan 2 - Power generation from biogas: The plan involves
construction of 30 biogas power plants fueled mainly by
napier grass. The project value is around Baht 3.6 billion, with
a total installed capacity of 35 MW, of which 30 MW will be fed
to PEA’s grid.

The two plans will be implemented in the form of
Public - Private Partnership (PPP), under which 10% of the net
profit will be returned to local communities. Both projects will
support job and income creation while enhancing participation
from community people and creating positive understanding
and attitude toward power plants in community neighbourhood.

EPPO presented the above - mentioned policy to NEPC
on February 17, 2017. NEPC agreed to assign PEA and PEA
ENCOM International Co., Ltd., to be the policy implementers.
On June 7, 2017, CEPA agreed on power purchase from
biomass power plants under this policy for the three
southernmost provinces, as detailed below:
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FiT (un/Kuoe)
IsolWihdouosamadonaa (wn:5ad) FiT (Baht/unit)

Biomass Power Plant Capacity (MW) FiT FiT FiT

F V,2560

1) méaowaadado € 3 MW
Installed capacity of < 3 MW

-ARINPF . . =80% 2.93 2.21 514 20

sranpian

Monthly PF rate = 80%

- mPF, . <80%1W1-8 1.56 2.21 3.77 8
Monthly PF rate < 80% (year 1 - 8)
- SRVPF . <80% f9-20 1.16 2.21 3.37 12
7ERADU

Monthly PF rate < 80% (year 9 - 20)

2) rdowaadads > 3 MW
Installed capacity > 3 MW

- PNPF L 280% 2.60 1.85 4.45 20
Monthly PF rate = 80%
- $MVPF . <80% gn1-8 1.39 1.85 3.24 8
TERNADY
Monthly PF rate < 80% (year 1 - 8)
- MVPF . <80% fMn9-20 1.09 1.85 2.94 12
TERANADY

Monthly PF rate < 80% (year 9 - 20)

V, 2560

2) Monthly PF rate = 80% is for the months in which the power generator is run with a plant factor of 80% and more

3

weme (1) S FiT dnoilldiannzl 2560 Hoteliaz meumu@mmwumaﬂuuwuﬁm (Core Inflation)
(2) &m3 PF reinion 2 80% mmmmﬂuwmmmLmumi‘mu Plant Factor ﬂ?”mmﬂumummm 80 ‘nuiﬂ
(3) 8m31 P ngon < 80% mmum@ummumi@\m Plant Factor ﬂi”mm@ummﬁi@ﬂm 80
Note : (1) FiT rate is for the year 2017 only, and the rates for the following years will be adjusted with the core inflation
2
®)

Monthly PF rate < 80% is for the months in which the power generator is run with a plant factor below 80%

ﬂmimimuqm Plant Factor Uszanifiau

. = wdanlhianelsunslaiuders (MWh) yssaeagmuassinasiiihssesemudeynn (MW) @mﬁuﬁwmuﬁu’lwﬁ@uﬁu (%) Aruiiu 24 il = MWh/(MW*day*24)
Monthly plant factor calculation formula
Monthly PF = Monthly electricity volume sold to the electricity authority (in MWh) divided by power supply under the contract (MW), by the number of days of that particular
month (days), and then by 24 hours = MWh/(MW*day*24)
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"NWJ ﬂui"]ﬁ‘J’]’& ‘Wuﬂﬂ’m@ﬂ’ﬂi ANBLUATW ANIRTIR mu
LL@"’WLL‘VWHU@E]WV]“’@ AUNBTUINARN AaNTnLZan

Currently, EPPO is undertaking a feasibility study of the
construction of biomass power plants in Lamphu subdistrict,
Mueang district, Narathiwat; Pa Rai subdistrict, Mae Laan district,
Pattani; and Tham Thalu subdistrict, Bannang Sata district, Yala.
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Energy Purchase and Wheeling Agreement (EPWA) from Lao PDR to Malaysia through the existing

transmission network of Thailand

aowilumnlasoms
Background

Iﬂ?dﬂ’]?ﬁﬁﬁ:@\mﬁ’ma‘ﬁﬂ%‘ﬁﬂwﬁL?:ﬂ\‘iﬂ’]?%‘ﬂ"milvlif\lﬁ”’]
d1uum (Pilot Project on Cross Border Power Trade) NATU
TneANdanieveguurInasIueTe 4 Uszina Taun
a1l a2 e wiade warRenlls edadsulfiianns
denlensrunlnsedne Il mAguEnen@enmuun
2183 ASEAN Power Grid (APG) %Iﬂumiﬂgzqu ASEAN Senior
Official Meeting on Energy (SOME) p5a 32 329IN9TUT
9 - 13 Agunean 2557 NuAsuannszuw atll. a0 1adnns
e Lmu@Im\‘ima#mm‘[mwmmuiﬂﬁq seudng adl. ana Tne
WaFe wazdealls neld@e LTVS - PIP Tae dtltl. o
azamhe i lHden s dnuszuuderealnauazunaide
LassannlATINaussR AR (Working Group) Wag
ﬂmzﬁ’m’mﬂﬂﬂﬁﬂuLWﬂﬁﬁ (Technical Task Force: TTF)
warneanuihilfradasenis LTMS- PIP (LTMS - PIPTTFs)

This pilot project on cross-border power trade was
initiated through the cooperation of the energy ministers of
the four ASEAN member states, namely Lao People’s
Democratic Republic (Lao PDR), Thailand, Malaysia, and
Singapore (LTMS) to promote regional power interconnection
under the ASEAN Power Grid (APG) scheme. The project
entitled “Lao PDR, Thailand, Malaysia and Singapore (LTMS)
Power Integration Project (PIP)” was presented to the 32"
ASEAN Senior Official Meeting on Energy (SOME) during
June 9 - 13, 2014, in Luang Prabang, Lao PDR. Under the
project, Laos will sell its power to Singapore through
Thailand’s and Malaysia’s grids. A Working Group (LTMS - PIPWG)
and a Technical Task Force (LTMS - PIP TTF) were established
to study the project feasibility.

wamsfinvigay LTMS - PIP
Results of the LTMS - PIP study

TTF lévinnsansaumatintedlaseanis LTMS - PIP
sznaumay 4 Wade Ae (1) Technical Viability Study
(nLakdie), (2) Legal and Regulatory Framework (Realy$),
(3) Commercial Arrangement (VLVlEl) WAL (4) Tax and Tariff
Structure (atd. a1) Fanan1TANET84 LTMS - PIP TTFs
diauasianisssguiguusien Soukundanuaien 4
(the 34" ASEAN Ministers on Energy I\/Ieeting' AMEM)
a4 nqeuitlaed AansnuigurisaunIwEean Wedud 21 - 22
fueneu 2559 ‘Emmmmmmﬁmmﬂu 2 32812 (Phase) Fid

- ?3831’] 1 (‘]J 2018 - 2019): LTM - PIP Wunng
gandasaulninann avd. ane lddennads Taeeinu
A NG RN (3 Ugzine)

- sz 2 @ 2020 duduly): LTMS - PIP flunns
gandsaulifiann add. a1n Tudedenlds Tneeinu
sryULderes InswaTiAae (4 Ussind)

The TTF has taken up a technical study of LTMS - PIP
in four main areas: (1) Technical Viability Study (Malaysia),
(2) Legal and Regulatory Framework (Singapore),
(3) Commercial Arrangement (Thailand), and (4) Tax and
Tariff Structure (Lao PDR). The results were presented to
the 34" ASEAN Ministers on Energy Meeting (AMEM), held
in Nay Pyi Taw, Myanmar, during September 21 - 22, 2016.
Under the study, power interconnection will be implemented
in two phases:

- Phase 1 (2018 -2019): LTM - PIP - Power will be
transmitted from Lao PDR to Malaysia through Thailand’s
transmission system (three countries).

- Phase 2 (2020 onward): LTMS - PIP - Power will be
transmitted from Lao PDR to Singapore through Thailand’s
and Malaysia’s transmission systems (four countries).
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Guiinaowilosidsslasomsysuims@uliszss1o auud. a1 Ine uazunaids (LTM - PIP MOU)
Memorandum of Understanding on LTM Power Integration Project (LTM - PIP MOU)

Lﬁ@‘lﬁmm"’]Lﬁumﬁ‘mum@miﬁﬂwwm LTMS - PIP
TTFs szaizi 1 1ilugiossu AlAn13a9uIN LTM - PIP MOU
@”‘mNﬁuummvmqumwumm ald. a0 lne waz
N’]L@L“I]F_I dlasui 21 fuenaw 2559 lupsnadszgu AMEM
p¥ait 34 Tnefitivunalddinnsanelnfinann @il g
ldfannaide inussuudeaadlne Tuddunaladifiv 100
WWNEIRA

nesnranasuedlng 1éannslszgy The Consultative
Meeting regardmg to the MOU of LTM - PIP mummuw 7
FanAL 2550 e TEo LA MUALHUNN TR T 29T
ma:zﬁm@ﬁmmumﬂﬁ LTM - PIP MOU wiiaiilutlssifin
d1Aty ael (1) 39dtyeun (Ine), (2) Wheeling Charge
(VL‘Vlﬂ), (3) Transmission Loss Calculation (VL‘VI?J), (4) Tariff
Structure (@1ld. a19) waz (5) danuuaniamaia (WLaLde)

AununsengandsanuLasudagausuliitaeg
a1l anq Inel wazsnaie Tﬁﬁmiﬂizj;u The Consultative
Meeting of TTF on LTM - PIP 533 6 A%q LilBLasaMANNNg
A1AYI9NN9 TR LA IUAINAT U INA A1 TATINNg
LTM - PIP TnellgRn1sasundayaundenlndinann auyl,
a0 lddesunadee nussuudaliinaealne (Energy
Purchase and Wheelmg Agreement: EPWA) Elum’]fsﬂj‘v‘ﬁm
AMEM piaft 36 1floanziian arg1enuigHALTud s
27 fiuanau 2560

In order that implementation of Phase 1 of the scheme
under the LTMS - PIP TTF’s study can be realized, the energy
ministers of Lao PDR, Thailand, and Malaysia signed an
MOU on the LTM Power Integration Project (LTM - PIP) on
September 21, 2016, at the 34" AMEM for power trade of up to
100 MW from Lao PDR to Malaysia through Thailand’s existing grid.

The Ministry of Energy of Thailand held a consultative
meeting regarding the MOU of LTM - PIP on December 7,
2016, to discuss and define the operating plan as well as
monitoring agenda under LTM - PIP MOU, which consists of
(1) Draft Contract (Thailand), (2) Wheeling Charge (Thailand),
(8) Transmission Loss Calculation (Thailand), (4) Tariff Structure
(Lao PDR) and (5) Technical Requirements (Malaysia)

Representatives of the relevant ministries of energy and
utility companies of Laos, Thailand, and Malaysia held
altogether six consultative meetings on TTF on LTM - PIP to
negotiate main principles of power trading and wheeling
under LTM - PIP. The purchase agreement for power from
Lao PDR to Malaysia through the existing transmission
system of Thailand (Energy Purchase and Wheeling
Agreement: EPWA) was signed at the 36" AMEM in Manila,
the Philippines, on September 27, 2017.

ais:driingrosdynyrdomslnihionn adl.aro ludounaidumius:uudoldizacineg (EPWA)
Essential elements of the Energy Purchase and Wheeling Agreement (EPWA) from Lao PDR to Malaysia

through the transmission system of Thailand
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1.3 mﬂﬂ/\lﬁﬁil’nm%ﬂ (Tenaga Nasional Berhad:
TNB) - 8
2. a1dnn
21 szazioan 2 T e nduil 1 unsAy 2561
(Effective Date) LquLmemm@mmﬂmyiyﬁﬂ@u
2.2 mnuszasAazsieanydon e dayuds
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1. The parties
1.1 Electricite Du Laos (EDL) - the Seller
1.2 Electricity Generating Authority of Thailand
(EGAT) - the Wheeler
1.3 Tenaga Nasional Berhad (TNB) - the Buyer.
2. Contract terms
2.1 A period of two years beginning on January
1,2018, (Effective Date) unless earlier terminated
upon a notice of termination
2.2 Extension of the agreement may be made upon
a written notice to the other party six months
in advance of the expiry of the agreement for
negotiation on the extension.
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3. qadanaulni
grauaulng - vuade TnsAnAInasawinin
ANNHLABS (main AC meter) 7 an. Aandly
4. Tasedsremlnin
isznaunag (1) Lao PDR Tariff (2) Wheeling

aguaszdrAnyinedunn EPWA

e mulrih
 pmaaul - wrnsde Toesmiamdiibamaimnd (rmain AC reter] # e, AabwaE

Charge (lne)) way (3) Transmission Losses (Inel) G M
= T
3. Delivery point Taeer — '__ )
Thai - Malaysian border with the electricity rate as read p— ' LT
by the meter (main AC meter) at Khlong Ngae Power Station. T ""'*'G;l} """ R 7
s L
4. Tariff structure o =
The tariff structure consists of (1) Lao PDR Tariff (2)
Wheeling Charge (Thailand), and (3) Transmission Losses
(Thailand).
o ar 1 or
dsuanssannsndea1 EPWA (2)
Tassas1asmATivvh
Usznoudag (1) EDL Tariff (2) Wheeling Charge (ln®) uaz (3) EGAT System Loss (Ing)
P T
I .
(1) EDL Tariff Guy. any) ! (2) Wheeling Charge (ng) :
T s Cent/nle : US Cent/id (US CentAnine) :
e UE <] I8,
EDL Tariff 6.30 : 318073 (sl < 100 druwine) (A3l > 100 Auwize) :
1 1
i : EGAT Transmission Tariff 0.758 0.758 :
(3) EGAT System Loss (Ing) | I| HVDC Cost 0.104* 0.416* |1
Peak | off peak |} I Total Thailand Tariff 0.862 1.174 !
I}/ 1 = - l
°Lo% TSo0a | 334 i) i
R |
vinngmg . nacdslaiing 100 Sumiiae AN HVDC Cost azamas 75% (0.104 US Centvilag) wazlunselddlulih > 100 Sumioe

A1 HVDC Cost 916l (0.416 US Cent/wiiael) iluszeizioan 2 T (2018 - 2019)
** A EGAT System Loss a¢1433 with and without the project wazilunisananiznisgandsnulnifinfgaasesd s

o d4a X
IWBTALTEE Losses NNAAU
Note :

* If the power transmitted is < 100 million units, the HVDC Cost will decrease by 75% (0.104 US Cent/unit). If the power transmitted is

> 100 million units, the HYDC Cost will be at the full rate (0.416 US cent/unit) for a period of two years (2018 - 2019)
** EGAT System Loss will be based on the "with and without the project” method and only for the volume of energy which the Seller has

to deliver to compensate for the losses incurred

v a o
5. WUNMNAYLN

5.1 inla. AuthAwdeaanunwdands/ a1e LTM Energy
Tunsazdu AuuLUresuATdedn EDL Daily Availability
Declaration (EDL DAD)

5.2 N, RuiAudemanundansesanads LTV
Energy luLaasdu munuunasuiiidadn EGAT Daily
Availability Declaration (EGAT DAD)

5. Duties
5.1 EDL shall declare the annual daily availability
of LTM Energy in accordance with the EDL Daily
Availability Declaration (EDL DAD) form
5.2 EGAT shall declare the EGAT daily availability
of LTM Energy in accordance with the EGAT Daily
Availability Declaration (EGAT DAD) form
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5.3 TNB HAnsluntsnauivie LTM Energy
Tunsazdl AuLLLWe SIS edn Daily Confirmation of
Purchase (Daily CoP) 3 3

5.4 LTM Energy dfvuanIsTaa1 4R
Aaiieeiuatuau 3 4ol

6. A" Wheeling Charge

6.1 nridanaaulnfiann addl. a1q Tuds
unadslutaanan 2 1 (A.A. 2018 - 2019) 15uutiaendn
WIRLWINTL 100 A1unag azAneRs1 EGAT Transmission
Tariff i1 0.758 US Cent/itdatl hay HVDC Cost Winful
0.104 US Cent/niagl

6.2 nrcidanasaulifiain add. a1q Tulds
wavteludaanan 21 (A.A. 2018 - 2019) LFuNtunnNnan
100 8unael azARERIN EGAT Transmission Tariff (i
0.758 US Cent/uuagl way HVDC Cost Winfu 0.416 US
Cent/#1ingl

7. msgRTaNNIN .

7.1 wsamndagflaafunungdnynyusazdie
Lrass (Authorized representative) LHua1ALLIN

7.2 vanladaunsngadafininaialy 60 du
IHiiasanndiagflae Senior Officer 1e3adtyay AT RN

7.3 Senior Officer TdansnsngAdainmnielu
60 Ju Widdngnszuauniseunyringainis (Arbitration)
Imﬂwﬂg%\i United Nations Commission on International
Trade Law (UNCITRAL Rules) LAz U TILsz N
deana Ineldnedangm

8. nyuanentsAuld
taAulduasRaumunguunadange

9. WRUANANATYN
9.1 Wvla. lsia1eA1 Wheeling Charge 1‘131; .
el 60 41 nasannldsunisudsnisiniadsznil
9.2 TNB laianapn LTM Energy 19 Wlnla. nelu
60 Fu wdsanlgFunsudansfindadnszuil
9.3 nvlu. luUfiRutindivianszininideuls
Frynyn ateildadAny

5.3 TNB is entitled to confirm the purchase of
daily LTM Energy in accordance with the Daily Confirmation
of Purchase (Daily CoP) form

5.4 Minimum LTM Energy trade is three consecutive
hours.

6. Wheeling charge

6.1 If the volume of energy transmitted from Lao PDR
to Malaysia during the two-year period (2018 - 2019) is less
than or equal to 100 million units, the EGAT Transmission Tariff
rate of 0.758 US cent/unitand the HYDC Cost of 0.104 US cent/unit
will apply.

6.2 If the volume of energy transmitted from Lao PDR
to Malaysia during the two-year period (2018 - 2019) is over 100
million units, the EGAT Transmission Tariff rate of 0.758 US cent/unit
and the HVDC Cost of 0.416 US cent/unit will apply.

7. Settlement of disputes

7.1 Disputes shall be first settled through negotiation
between the authorized representatives appointed by each party.

7.2 If the disputes cannot be settled within 60
days, it shall then be settled through senior officers of
the disputed parties.

7.3 If the senior officers fail to settle the disputes
within 60 days, the disputes will be settled through
arbitration under the rules of United Nations Commission on
International Trade Law (UNCITRAL Rules), under which
the venue will be Hong Kong and the proceeding will be in English.

8. Applicable laws
British laws will be used in the interpretation and
enforcement.

9. Grounds for revocation
9.1 EDL fails to pay the wheeling charge to EGAT
within 60 days from the date of receipt of the notice of default.
9.2 TNB fails to pay the LTM Energy invoice to EDL
within 60 days from the date of receipt of the notice of default.
9.3 EGAT fails to significantly comply with or
violates the terms of the agreement.
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Performance monitoring and evaluation of outcomes of policies, plans, and measures approved

by NEPC and CEPA in 2017

Tl 2560 auw. lAaniulasansinautsziiuna
n3dtiuumuleing uu LLZ\IVNWM?HW?VIQMNMI@E
AT, mLﬂum@mmmmmvﬂivmummimLuuaﬁumm
nw. waz nus. TAfuAviuseylugast] 2556 - 2559 ‘Ejmmm
AnnguaNLsznLEWATeWES Taun TR ddiumainas
fis9snT1A WATIUNAUNY N1TaYFNENATIL ULazngy
@uj wudn lugaedanans nnsdsean nwa. Annsivansnn
Liﬂwmﬂfmuwmmu”l,vmﬁmewmmummmu‘luﬁmmu
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In 2017, EPPO continued the monitoring and evaluation
of activities directed by NEPC and CEPA to assess the
performance outcomes of the NEPC-approved policies, plans,
and measures approved for 2013-2016. The monitoring and
evaluation were focused on types of fuels and energy plans,
including electrical power, fuels, natural gas, renewable
energy, energy conservation, and others. During the period,
NEPC had reviewed issues related to electrical power and
renewable energy at a ratio of 28% and 26%. At the same
time, CEPA had reviewed issues pertaining to fuels and
natural gas at a ratio of 49% and 32%.
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dadoumsioisnuidaadog oo nWY. ua: nud. lugaol 2556 - 2559 1ouuonducuus:innunu/15oINED
Comparison in ratios of issues reviewed by NEPC and CEPA during 2013-2016,
categorized by type of fuels and energy plan

AINUHUYIVNNIINANUIZEZET (Thailand Integrated
Energy Blueprint : TIEB) 184N9ENINNANIY %dﬂizﬂ@uﬁ%ﬂ
(1) wRWwRRNMAEaR INFhresszmalng wa. 2558 - 2579
(PDP 2015) (2) WNWARILNANTUNALNLLASNASIUNIARN
W.A. 2558 - 2579 (AEDP 2015) (3) WHWaLSNENANL W.A. 2558 -
2579 (EEP 2015) (4) LAAITNISANSMNEHITNTA W.A. 25582579
(Gas Plan 2015) WA% (5) WHULIMITAANNIUNTUITRLNAS
W.A. 2558 - 2579 (Ol Plan 2015) Ineiithusnaganadasriy
WL LS AR MU T EEEY mmmuﬂmmmmmvm
20 T elldmanms “shuns fads uasdshy sﬁﬂﬂ@“"ﬂ‘ﬂu‘ﬂ'ﬂﬂm’]
Thathmmnemangnumasn A nsaiarnnasTue siede LLZ\].,,?;I\‘i?;Iu
TiunAndsuaasdssine LW@Imﬂmﬂaz‘Emuqmmmmu
\AsEgNA 9PN wazilszanay

To achieve the long-term national development plan,
known as the 20-year National Strategy under the scheme
of “Security, Prosperity (Economy), and Sustainability”
for the maximum benefit of the national energy system in all
facets, including economic, social, and public, the Ministry
of Energy has developed a Thailand Integrated Energy
Blueprint (TIEB). The TIEB comprises five different but
interrelated plans: (1) Power Development Plan 2015-2036
(PDP 2015), (2) Alternative Energy Development Plan
2015-2036 (AEDP 2015), (3) Energy Efficiency Plan 2015-
2036 (EEP 2015), (4) Gas Plan 2015-2036 (Gas Plan 2015),
and (5) Oil Plan 2015-2036 (Qil Plan 2015).
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(TETI” Wnlglunnsdszifunanisandiuaunuulauns wesw
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Performance evaluation

The performance measurement of policies, plans, and
measures appropriately fitting TIEB would require specific
tools that are responsive to rapidly changing and current
energy scenarios, but demand-driven or specifically designed
to drive all plans to succeed, and proper to the Thai energy
context. EPPO has therefore designed the Thailand Energy
Trilemma Index (TETI) as a tool to assess the performance
outcomes of policies, plans, and measures executed for
national security, economy, and sustainability. Each assessment
is made against its original plan to identify gaps, leading to
subsequent adjustments to ensure long-term achievement.

nowdosu () aowiao

ﬂ <
Polocies, plans and measures

approved by NEPC and EPAC wiuluiwansznuAtiadu
during

energy goals

mmmmemmmmmumiﬂivmum@mimLuumu
mm‘ﬂ’mmﬂ “mmuum (Security) m’mmm (Economy) LAY
Aaeiatiny (Sustainability)” ”l,mﬂmﬂﬂmnmfmmwmﬂ‘lw,mu TIEB
TR AR T s Suar e TIES (hudfet)

sia
Code

dothKkunenwasnugaous:ins
Focusinimpacts on national

Selection of key performance indicators (KPls) is
critical to the success in achieving national energy security,
economy, and sustainability. The selected KPIs in TIEB
are as follows.

uwukanidonans:nudadodsa
Major energy plan affecting KPIs

AYNNNANNUANLTBLTBNAIN M Lunge@n T v v
Diversity of power generation fuels
A12 Andaun1sudINAT R usUAN AU sTmna v v i 7
Ratio of import of primary energy (import dependency)
A13 ANUAINUANEeme AR L L ssimA 7 i Y
Diversity of domestic fuel consumption
A21 ﬁqmm'zgn&lL’ﬁﬂwﬁwﬁum@\a‘tm‘w’m?zuumﬂmmeﬂﬂﬁwﬂ’m”LWWﬁ v
Energy losses of power transmission networks and power distribution systems
A22  Bunousndenanlnindnses v
Reserve margin of power generating capacity
v 1
A3l BnudisenhduAuTngaludn v
Proved crude oil reserves
A32 PFunnudsesfingsssnanfnngaiian v
Proved natural gas reserves
A33 TN LA DI TBIUL Y AIN RN UNA LN Y
Reserves of alternative and renewable energy sources
B11 Anldansnan ST InslaeN1e9As2 Fau v

Household expenses on petroleum products
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ska
Code
B12  aAnldanalniraesniaFeu v
Household expenses on electricity consumption
B21 s ihaesfiansuanatsuazlug v
Electricity rates for medium and large enterprises
B31  nsganyusmAArtiinannaig v
State power subsidy
B32  NNIRAWLMARNAINANINAINNNATY v v
State fuel subsidy
C11  AmudNNsldwASuTugaTing v
Intensity of final energy consumption
c21  Bnnndsnunyudsunldlulesnag v
Total volume of domestic renewable-energy consumption
c31t  madhdslnAneesdszangu 7
Public power accessibility
C41 nsaesfnaanfueulaeanltfainnisldnasnudusiu v v v v

Carbon dioxide emission from primary energy consumption

' ' '
o o o %

FadanielFAraaia Thailand Energy Trilemma Index Tool (TETI) Aldlunnsdsvifiunaninusiumg Safa wazestiugn
waNUIRNLlszmA Hneaziesaagyl ARl
The KPIs used to assess performance toward national energy security, economy, and sustainability under TETI

include the following.

B sia
Code

A ﬂ’)’]NS:I./uﬂQ mmagmiﬂumm'wmumm’@mw@mmﬂmﬂimﬂﬁﬁuwﬁamu ﬁﬂ’]i‘ﬂi‘t@’]ﬂﬂl@\‘l
Security sl demas ananu@aelunisiefiademasein laaianile
Ability to respond to national energy demand with good distribution of energy consumption
to minimize risk exposure to any particular energy source.

Al AnNRUASlUMSIRIUAEMS  AnNaNnInTesLszmAlunseLaueIaNsiasIndsnuisluiaqiuiazeuan Teussduain

AARINRIU NN UMAIN NN NINAINRLAZAMNAINNT TUNN T AL AR danAs U uAy
Security of energy supply and mmﬁl’ﬂﬂmi‘umﬂi‘mﬁﬂm@mmwLﬁiiﬂﬁﬁ%mﬂi:mﬁ
delivery National ability to respond to the current and future demand for energy by means of accessibility

to energy sources and ability to procure and deliver necessary energy volumes to meet demand
driven by the people and national economic situation.
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X a doy
ﬂ’]’mﬂﬂ’mﬂﬂ’m’ﬂ'ﬂ\‘iL‘H’BL‘W@JWI‘H
Tunswam v
Diversity of energy sources for

A2WKLI8/uusfaa

Definitions/Concepts

Tyiposenmamaslamam@smiannanivlilunisuasnliily weananu@aslunisdnm
\TRNAILAZ AN AN TUAIATUNAIU
Reduction of risk exposure of fuel procurement to increase energy security by not over-relying on

power generation any particular fuel source for power generation.

A12  fadaunistndiwdseudusy  ldaaseninisiidindsanuannsnstszsmannnauiuly
ANENaLIEMNA Management of energy imports by not over-relying on imported energy.

Percentage of primary energy
import (import dependency)

A13 anuuanaetedawasdld  Uszmanasiimewm@snldlulszinanuainuans ileanrduid@ensanisianisiamasaiiala
Tutlszme afauilsunniiuly FeazinlfiiaauiuaA e Inasy
Diversity of domestic primary Reducing risk level on over-reliance on any particular energy type to enhance national
energy supply energy seounty by maintaining fuel d|ver3|ty

A2 Tﬂiﬂﬂ%”mﬁuﬂ’mﬁ"mwﬁdﬂu Tﬂ?\1ﬂm\‘iwuﬁ’mmva‘mi*i_lmimm/@’mmﬂlﬂjﬂl:wmwmmw,m%%l%mum’mm@\imﬂuﬁ%uuuav
Energy infrastructure AUNAR smma‘uﬂammmw ImmmmﬁlﬂﬂmmummmLﬂuLLawiuL@ﬂﬂuVLMLWﬂaWﬂmﬂmmm@\imi

Energy infrastructure able to support production and distribution of energy fuels and electricity
to meet current and future energy demand with efficiency and an appropriate scale,
not unnecessarily oversized or deficiently undersized.

A21 meugdenasuaestasde - AsiitlscAvinnaeddasinassuuaadeuazanasmelwihnneaanisgydewasulni
seuuanedaazanas el - dealfasnsldisemadlianiu narnuiuasdnundsnulussezan
Electrical power transmission Targeting highly efficient transmission and distribution systems to minimize power losses and
and distribution losses unnecessary fuel consumption, leading to long-term national energy security.

A22  Bunuinawanliindises  ldaesiifBununiduanlwindrsesseslssmataaawiulyl
Electricity reserve margin Maintaining the electricity reserve margin not to fall below a critical level.

A3 AMNEANEUIBITTULWAINY  AMNAINNTnTestszmalunsuiaannsiasuutlassine Annau
Energy System Resilience National energy resiliency from various changes.

A31 Ll??mmmmﬂmuumuwwmuum miumimm\m’mumui’mmuuu\mLwalqw'asl,uﬂ’mﬂ\iiummmemnmimmm@uu’mu
Proved crude oil reserves mﬂmamimﬂummﬂm INaFNEIANNTUAIANUNATINY

Maintaining reasonable level of proved crude oil reserves sufficiently to meet unexpected
demand for oil during shortages to maintain national energy security.

A32  UTunnidnsesinge9InTnd  Wesendsmmaditaniasssumpdhusamamanlunisuds Wi Aniuasaosiifiunndises
ngatiudn fasssumAnigadudalussduniiaieiinanuiuadlunsdamnasnuienas i
Proved natural gas reserves A reasonable level of proved reserves of natural gas is necessary to maintain national

energy security and power generating capability, as Thailand relies on natural gas as
the main power-generation fuel.

A32  1BNIUA170978UUAINANY  UszmAAdsiinisdnsasunasnasnunannu Tnapniendsnuasenfadiasnasnuauinld
NALNU uan i1 sz aunilarasfupnui@asiiaziinivainnisnanaaudanane ada
Reserves of renewable energy To cope with risk of shortages of fossil fuels, Thailand should maintain reasonable level of
sources alternative and renewable energy, particularly solar and wind energy, for power generation.

A32 TR I999BUL YA INANINUY ﬂizL‘VlﬂﬂQiﬁnﬂizﬁﬂi'ﬂ\ill,t,udawﬁamunmLqu TMEl;uWWxWﬁNWuLL@\‘l'a’@[ilf;I(LL@ZWﬁN’]u@NWL%
MO uan A A luszAuniisresfuanud@asiazifinuainnnsanauasTawasia s
Reserves of renewable energy To cope with risk of shortages of fossil fuels, Thailand should maintain reasonable level of
sources alternative and renewable energy, particularly solar and wind energy, for power generation.

B AMualIAY nsdsiuunasuivnzan tssanaunazniagsnasensuls Ingladifugilasse senisweamn
Economy Usemaluszazeng
With suitable energy costs, the public and business sectors can afford to pur sue long-term
national development.

B1 ﬂﬂﬁwﬁimuﬁﬂxﬁuﬁuvguﬁuﬁ@?\i ﬂ'mJmm@mmﬂﬁ?:mmﬂuﬂﬁﬁ‘%ﬂwﬁ\i\ﬂﬂui:ﬁmﬂm‘ﬁ'mmmu
Energy Affordability People are able to afford suitable energy costs.

B11  Aldarandniuaitinsdanaes  AldnandnineillasaanesrioieulinsimgaiuhllemeuiumelsuesninGen el

AFFaY
Household petroleum product
costs

1lsvamugnunsadniaaandsulFatwnnzan
Petroleum products must not be overly priced compared to household income to maintain
affordable access to energy.
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ska do85a A2WKLIE/UUdAQ
Code KPIs Definitions/Concepts

B12 arldangliiraasnsaFan  AdldanelwihaesniGeuldasirigaivllideiauiunelfaesniaGeu e lilszaau
Household electricity expenses gnunsadnnelninldesnaminnzan
Costs of household power consumption must not be excessive compared to household
income to maintain affordability of energy.

B2  munuwaInunudeiuls P1AMEIUITI IiARANaNnsalunsudsiuininsAn LS
Competitiveness of energy costs Energy must be appropriately priced for national trade competitiveness.

v o

B21 s lWfnaasianisauanats  dszmepsiaa i luniafansaunanansuaz Tugmunzas e iR sunus sy

q

uazlvny Nanunsoudedunusnglssmals
Electricity tariffs for commercial/  Electricity tariffs must be appropriately priced for medium and large enterprises to maintain
industrial sectors their competitiveness in international markets.

B3 msaamsiaiiiay n19aan13AILaUuIIAINANIUNAAAINN19gANYUIIATNAIUEINA IEIRnA N 9E W
FIATNAIUY PAITEUUNRINULATIATH AU TEINA
Decrease in energy price Decrease in energy price distortion through subsidy results in a sustainable energy system
distortion and a national economic system.

B31  magavyummminihanmesy  lipslddulunisgamuu iengasaidnlnin
State subsidy on electricity Maintaining electricity costs through a subsidy fund should be prohibited.

B32 miegavyuTamamaNanmalg  ldaesldRulunisgavyieng s AnTenaanAs UL sz neee
State subsidy on fuels Any subsidy to support and maintain costs of various fuels should be prohibited.

C  ANNEEyY AsRszULNANUNdInansenusadwandan lussauTinaniuls ssamuainisadiia
Sustainability WHANNANUATAIININ LaziinAd ety

Thailand should have an energy system with acceptable environmental impacts and
high-quality energy accessible to all people in a sustainable way.

v
C1  maySmiwasnuuasmssaadn  Uszimeaarsiiniseuindnasnuuazdaaiunisldnasnudugaritaat1elitsz@nsnan

szANEMwnasnu WaAF19ANEIEUATUNAI U B T2 N A
Energy conservation and energy Energy conservation and promotion of final energy efficiency are essential for national
efficiency energy sustainability.

c11 anadinnslindanudugares  posanfiuniseyinEndsuinawgnl Inaldassiaipnndundsudugainegeunnin
Final energy intensity Walfinaanudedudundsnulunisldwaaanu
To continuously maintain energy sustainability, higher intensity of energy conservation and
lower intensity of final energy consumption should be adopted.

0 £
o £ o =l

C2  msliwANUNNURE msldndanuyuisuresssme tauenivanudsdiudunasuluawan Ademamesta
Renewable energy consumption ~ fnasazumll
The domestic use of renewable energy is an indicator of energy sustainability, as fossil
fuels are bound to be depleted.

o o A = Y o = 1 a a a & Y =
C21 ﬂ?“quﬂ\?\TquWHuLQﬂumimu ﬂﬁ‘zlfwﬂﬂ')ﬁl\llﬂ;]ﬁ\slﬁy\l@\‘l\ﬂuuﬂﬂutgﬂu@qﬂlﬁj'ﬂLW@I\?W]QWI AN BANDNNFAE AN U TINIR LL@Z@‘L&“]

Uszme TudnduTigean eai 1A NEuAILarANESELTD9T s ILINA WIS 5T WA
Domestic renewable energy Increasing the use of renewable energy from various types, such as solar, wind, hydro, biomass
consumption and others, must be encouraged to establish national energy security and sustainability.

C3  MINDIURINAINY WaNANLMAN WaReszanduaeslsyanau Ae wasulni SsposdntianaiaEeu
Energy access With electricity as the main source of power for all people, every household must have access to

electricity.

c31  madindelnihaestlszanau dszanaululszmanasiidindgininludndoungs inaldlszaauaunsodndaunasnganu

Access to electricity NHAMNN LaziinANEEY

Accessibility to electricity by all people should be high to ensure access to good-quality
energy and energy sustainability.

C4 maisasmaFaunszan Erunislasainazaunsranannisldndsanudusuneaniuianssusiie lutlssina
Greenhouse gas emissions Volume of greenhouse gas emissions from consumption of primary energy for various
domestic activities.

c41  msdsesfitmanfueulasenlas  Uszmaassdassfmanfugulaeentlafainnisldndsanyduiuliinngawinnasinld Gaana
N9 LIRS ndszimalinasldnasanudusuenaldsz@ananmunnau deualiiinn e e nasu
COZemissionfrom primaryenergy Minimized carbon dioxide emission from consumption of primary energy demonstrates
consumption higher efficiency of primary energy consumption, leading to national energy sustainability.
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Thailand Energy Trilemma Index Tool (TETI) vmeu
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The following is a summary of performance assessment
of state policies, plans, and measures approved by NEPC
and CEPA, measured with TETI evaluation tools.
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The overall domestic energy outlook has improved from
fairly good to good. Nevertheless, energy security has not
beenimproving at the fairly good level for the last three years,
evaluated by lower diversity of energy sources for power
generation and higherimport of energy. The national energy
economy has been stable at the good level following the
gradual retrenchment of power subsidies. The national
energy sustainability has, on the other hand, been improving
from fairly good to good as a result of higher efficiency in
power consumption and higher consumption of alternative
energy, leading to reduction of greenhouse gas emissions.
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International Cooperation Performance

1. aswssuidaduldinuds:inslusuniomaguiilve

Greater Mekong Subregion Power Cooperation

mm@'qyﬁ@é’mwﬁqmuvlvmﬁiwdwﬂizmmm%ﬂiu
‘ﬂiégﬁmﬁzﬁuﬁﬂ‘m (Greater Mekong Subregion: GMS) Thianu
fouRaszndeLseimAaNdn 6 Ussna Ae sTennnansing
anpsnsgukanniesn anesnsglsr s nesemauag
IENRNANITNYT A18190uSF AP TN REALNN LL@mWﬁ'}imaﬁ
UszanTAL (Noumag LY LL@”I:}Jmﬂﬂm@qmummwnmq) Faus
U .4, 2535 InefiasnAnsimunieide (ADB: Asian Development
Bank) {hug{lvinnsaiuayuman nquilszing GMS uwumquﬂu
sz 2 §1u 3 LA NN LAWAT m@ﬂaﬁ”mmwumme%ﬂ
A AUAN uﬂivmnmmuﬂivmm 250 AUAL LAYEANANL IS
lufnemInennsassnani @nmmLﬂmmﬂuﬂﬂmqslumimu‘llm
Rassznagiinaeime s L’ﬂL‘]]F;IM“”Ju’ﬂ‘ﬂﬂ waziadieme Tueeniaes i

IANN1T GMS mmmﬂi”mﬂLW@ZNL@@NMLﬂ@ﬂﬁﬂﬂWM
NNNEA NIAWURAANANITH NTNTET LL@”‘LI?ﬂ’]ﬁ‘ ariLanuNg
mwumvem”m‘ummLﬂu@mmﬂs“mmuiuwuﬂmmu SR
wazRUIANTINRanamalulagiLazn1sAnEsEanaiu
ﬁm'ameumﬂmmwmmﬁﬁmﬂmwmmamu@mquﬂammﬁmw
AUATULAL memmwmmsmwm‘lﬁ@mmmqmeﬂﬂum
nslan Imﬁ’lumuummmmuwmmunwimmmmym GMS
Ruenedluszezem An NemisnuiRsOmEsene ih
uaznsidenladlasetnggnedelninssudneszmaaunn
(Regional Power Interconnection and Trading Arrangements)

1. nalnmsroumeldnsau GMS

N12ANRUIUAUNAI RNl A NTaLAINFINTe
GMS fnsutnisaiiunigilu 4 s2au Ae

1.1 nsdsrguesiuginlsema vie GMS Summit
e 31

1.2 n13UsequezAuiguusT 3a GMS Ministerial
Meeting AanTIaY 1 pis

1.3 msﬂimmzﬁuﬁwﬁﬂﬁqu@ 178 GMS Senior
Official Meeting (SOM) 4plaz 1-2 A

(EORENERL EEET LI EV KRN LRI PR
mqmqmmLweﬂivmumwmwmmmmmmmm

Tunnst neemsaandsa Tnednvnauuleneuaziey
WANIU (AUN.) ‘luﬁmv‘mmmmmLmumﬂmmﬂmw@ﬂme
muﬂwmmmmmmmm fuldun dineuanznssnng
WAWINILATHF IAUASAIANLYINTR (arT.) d11nenu
ALENIINNTMALAAMINAIL (@i nnm,) waz nslih

Energy cooperation in the Greater Mekong Subregion
(GMS) was launched in 1992 with vital support from the
Asian Development Bank (ADB). The GMS group consists
of Thailand, Myanmar, Lao PDR, Cambodia, Vietnam, and
the People’s Republic of China (Yunnan Province and
Guangxi Zhuang Autonomous Region), with a combined
area of about 2.3 million sg. km. (about the size of Western
Europe) and a combined population of around 250 million.
These countries are rich in natural resources and located
at the geographical hub of South, East, and Southeast
Asia regions.

The GMS scheme promotes trade expansion;
industrial, agricultural, and service investment; local
employment and the wellbeing of the people in the areas;
promotes and develops technological and educational
cooperation among GMS countries, as well as efficient
resource sharing, capability enhancement and economic
opportunities in global markets. Energy cooperation under
GMS includes a long-term plan on regional power
interconnection and trading arrangements.

1. GMS institutional mechanisms

The GMS institutional structure for the energy sector
has four levels:

1.1 GMS Summit of national leaders, held every
three years

1.2 GMS Ministerial Meeting, held annually

1.3 GMS Senior Official Meeting (SOM), held once or
twice a year

1.4 Working Group Meeting to coordinate implementation
and progress of related activities under each sector’s
cooperation.

The Ministry of Energy, through EPPO as the main
coordinator of Thailand, in collaboration with related
agencies, namely the Office of the National Economic and
Social Development Board (NESDB), Office of Energy
Regulatory Commission (ERC), and Electricity Generating
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Authority of Thailand (EGAT), represented Thailand in
working group meetings of the Regional Power Trade
Coordination Committee (RPTCC).

2. Development of power system connectivity
and regional power market

2.1 Phase 1: Bilateral cross-border power trade via
power purchase agreements (PPAs)

2.2 Phase 2: Power trade via third-party access (TPA)

2.3 Phase 3: Development of backbone transmission
facilities of all GMS members

2.4 Phase 4: Establishment and commencement of
power trade via a GMS power market.

3. Benefit of GMS power cooperation to
Thailand

3.1 Less burden of power supply for energy security

3.2 Lower domestic electricity prices as a result of
stiff competition in market electricity prices and quality

3.3 Enhanced energy sector competitiveness in
capability and capacity development to cope with future
business expansion

3.4 Promoted economic growth in an emerging
energy power market

3.5 GMS power market to become a key investment
channel for Thailand’s new businesses.

4. Progress on energy cooperation under
GMS

4.1 The Regional Power Trade Coordination Committee
(RPTCC) oversees the implementation of energy
cooperation under the GMS cooperation framework and
mobilizes the planning and development of power
connectivity among GMS member countries in support
of the development of the GMS energy market.

4.2 Considering past achievements, an RPTCC
meeting agreed to elevate GMS power trade. An Inter-
Governmental MOU for the Establishment of the Regional
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(1) Working Group on Performance Standard and Grid Code
(WGPG)
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Power Coordination Center in the Greater Mekong
Subregion (IGM) was drafted mainly to establish
a Regional Power Coordination Center (RPCC) to support
GMS power trade. Thailand signed the IGM on December
9, 2013.

4.3 An RPTCC meeting agreed to invite competitive
proposals to host the RPCC headquarters. The Asian
Development Bank (ADB), as the major contributor to
GMS power cooperation, issued letters to GMS member
countries desiring to host the RPCC to submit their pro-
posals to ADB, and ADB would then proceed with the
agreed selection process.

4.4 Inthe proposal evaluation and selection process,
the proposals of two countries, namely Thailand and the
People’s Republic of China, were eligible. However, the
Evaluation Committee was unable to reach a conclusion
on the proposal evaluation. RPTCC then held a series
of unsuccessful meetings, and therefore the issue was
put into pending until further notice.

4.5 Current development is made under the Working
Group on Performance Standards and Grid Code
(WGPG) and the Working Group on Regulatory Issues
(WGRI) to develop essential issues for the implementation
of RPCC Center and support transactions of the regional
power trade. Below are updates of the two:

(1) WGPG

Mission: Study and prepare common GMS
performance standards and a common grid code for use
in the GMS energy market.

Progress: Some topics in the draft performance
standards and grid code have been reviewed, prepared,
and drafted as follows:

- Common GMS Performance Standards (2010)

- Transmission Regulation (2017) and Grid Code (2018)

- Development of a Regional Generation and

Transmission Master Plan from 2017 - 2018.
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- Common GMS Performance Standards (2010)
- Transmission Regulation (2017) and Grid Code (2018)
- Development of a Regional Generation and
Transmission Master Plan from 2025 - 2035 (2017 - 2018)
(2) Working Group on Regulatory Issue (WGRI)
AN9NANFANTUIU: ﬂﬂﬂﬂLL@”@ﬂWﬂﬂﬂ?”LUﬂu
(Regulatory Issue) LwazﬁumuumamLuumummumﬁ@mﬂvlw%
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- Al
« Summary of the current situation: Regional Power
Trade in GMS
* Barriers to Cross-Border Power Trade
« Priorities for increasing Regional Electricity Trading
(Open Access Arrangements / Wheeling Charge
Methodology / Short-term Trading Rules / Balancing
Mechanism)

(2) WGRI
Mission: Study and prepare regulatory issues to
supportimplementation of GMS cross-border power trade,
including regulatory barriers to power trade, and provide
recommendations for efficient GMS power trade.
Progress: Data on rules and regulations of each
member country have been compiled for further review
and analysis to identify barriers to GMS cross-border
power trade. Recommendations provided are as follows:
- Aknowledge productwas completed, documenting
WGRI’s findings
- Studies undertaken:
« Summary of the current situation: Regional
Power Trade in GMS
* Barriers to Cross-Border Power Trade
* Priorities for Increasing Regional Electricity
Trading (Open-Access Arrangements /
Wheeling Charge Methodology / Short-term
Trading Rules / Balancing Mechanism).
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Energy cooperation in ASEAN
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1. ASEAN Power Grid: Lao PDR, Thailand, and
Malaysia (LTM) signed an Energy Purchase and Wheeling
Agreement (EPWA), ASEAN's first multilateral cross-border
power trading project. In the initial phase, power purchase
of up to 100 megawatts (MW) will be transmitted from Laos
to Malaysia through Thailand’s transmission network
without impacts on energy security and electricity prices.

2. Trans-ASEAN Gas Pipeline (TAGP): The ASEAN
member states planned to construct and expand their
regasification terminals to sustain increasing gas demand,
since it was envisaged that LNG connectivity would be
increasing due to its flexibility. Three ASEAN countries,
namely Singapore, Thailand and Malaysia, have open
access systems (Third Party Access: TPA) to third parties
to leverage their gas transmission systems and LNG
terminals.

3. Clean Coal Technology (CCT): ASEAN member
states agreed to ongoing promotion of clean coal
technologies for energy security, economic competitiveness,
and environmental sustainability in the region with due
regard for environmental issues and public understanding.

4. Energy Efficiency and Conservation: ASEAN
achieved energy intensity reduction of 18.3% in 2015 from
the 2005 level, and all ASEAN member states agreed to
increase their efforts to achieve the target of 20% in 2020.
ASEAN is also focusing on achieving endorsement of
aregional policy roadmap for minimum energy performance
standards (MEPS) for lighting and air conditioners.

14™ ASEAN MINISTERS
oW ENERGY ‘ME ET'I"H%]PLU'S THREE
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5. Renewable Energy: ASEAN’s renewable energy
consumption in 2015 stood at 13% of primary energy
consumption and is targeted to increase to 23% in 2025.
A study on ASEAN Renewable Energy Outlook and an
analysis on ASEAN Renewable Energy Roadmap (ASEAN
REmap) were launched this year.

6. Regional Energy Policy and Planning: The ASEAN
Energy Database System (AEDS) was prepared.
The ASEAN Energy Cooperation Report 2017 publication and
a study on the 5" ASEAN Energy Outlook were launched.
According to the publications, ASEAN energy demand
will increase by 2.3 times by late 2040.

7. Civilian Nuclear Energy: ASEAN welcomed support
from Canada, China, Japan, Russia, and the USA in the
knowledge development for personnel in nuclear safeguards.

3. msus:guld:naus:dussuuadnasnutaids ason 7
The 7t Asian Ministerial Energy Roundtable (AMER 7)

e
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The 7th Asian Ministerial
Energy Roundtable
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From November 1 to 3 this year, Thailand was honored
to host the 7th Asian Ministerial Energy Roundtable (AMER 7)
jointly with the United Arab Emirates (UAE), with the
International Energy Forum (IEF) coordinating the meeting.
This was a forum for Asia’s ministers of energy and senior
executives of international organizations to engage in
dialogues and share views under the “Global Energy
Markets in Transition: From Vision to Action” theme. The
roundtable took place at the Shangri-la Hotel in Bangkok
on November 1-3, 2017.
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Atotal of 24 energy-producing and energy-consuming
countries sent their delegates to join this discussion with
11 leading international organizations. Discussed were
the directions of the oil and natural gas markets and the
impacts of emerging technologies influencing the future
energy sector in Asia. Below are the joint conclusions:

1. The ministers noted that Asia would form a critical
region of the world in energy transition marked by security,
reasonable prices, and equitability. Asia’s demand growth
and geographical weight would lower volatility in the world
market and set a direction for global energy transition.

2. Establishment of joint investment strength in
emerging and existing technologies in Asia would form a
role model for other regions for energy security and access,
economic growth, and transitioning to a sound and more
resilient energy market.

3. The ministers were pleased with the organization
of this roundtable, with the support of IEF, to forge energy
security during the transition. It would also establish an
energy market that operates smoothly and openly, with
efficiency and transparency, while promoting regional
collaboration, trade, and investment for:

- Giving the population access to energy to
upgrade their quality of life

- Promoting energy efficiency and lowering losses
in energy supply chains

- Bolstering economic growth toward Sustainable
Development Goals (SDGs) of the United Nations

- Implementing steps in line with the Paris accord
on climate change.

4. The ministers recognized that energy investment in
renewable energy and disruptive technologies would continue,
while investmentin current energy resources and that designed
to integrate energy networks would be on a decline.

5. The ministers were committed to negotiating on an
international energy forum that is open and neutral, while
forging close collaboration with international organizations and
relevant stakeholders to guarantee their countries’ investment
in fossil energy, renewable energy, and nuclear energy to
complement integrated and flexible energy markets.
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6. To promote long-term investment that addresses
change in demand patterns for energy consumption and
supply, the ministers favored the launch of markets to
accommodate emerging technologies and emerging
transitional policy approaches in tandem with dialogues
with stakeholders, industrial investors, and financial
institutions to capitalize on full-fledged new opportunities
while lowering risks arising from existing investment.

7. The ministers favored stakeholders’ joint
development of an international integrated collaboration
scope to accelerate outcomes of energy efficiency across
all subsectors of the energy sector and leverage IEF's
knowledge and learning sharing scope together with close
collaboration of relevant organizations, forums on good
governance, certification of the G20 meeting (hosted by
China in 2016), and other applicable agreements to raise

energy efficiency in Asia and at the global level.
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Views shared by ministers of energy and senior executives of international organizations during

the roundtable:
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HE Gen. Anantaporn Kanchanarat
FguusdinInaznammasuseding
Thailand’s Minister of Energy

turning its vision into reality.
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Under HM the late King Bhumibol’'s Sufficiency Economy philosophy, noting Thailand’s success
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in converting agricultural surplus into valuable biofuels, which has showcased Thailand’s caliber for
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Future energy sector development must take into account practical viability and must be low-risked while paying attention
to additional investment in sprawling alternative energy technologies. In addition, conformance to OPEC and non-OPEC

accord has gone smoothly, enhancing stability in the oil market.

HE Khalid Al-Falih
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HE Klalid Al-Falih, Saudi Arabia’s Minister of

Energy, Industry, and Mineral Resources
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HE Sun Xiansheng

19218N19904 IEF
|IEF Secretary Genenal

that is cleaner, more efficient, and more secure.

Turning vision into reality needs policy cooperation and vigorous technologies to lend efficiency to the energy
industrial sector and turn Asia into a major energy market. This ministerial consultation on current and emerging

technologies would multiply the likelihood of energy access at reasonableprices while leading to a balance of energy |
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Asia Pacific had lowered its energy intensity by over 40% since 2000, outpacing all other regions of the world. The decisions made
today about energy investmentin countries like Thailand would indicate whether the speed of global energy transition is fast enough

to give them sustainable access to energy by 2030.

HE Suhail Mohamed
Al Mazrouei
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the UAE's Minister of Energy and Industry,

this roundtable’s co-host and the next
- roundtable’s host in 2019
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between buyers’ demand -
short, a competitive and flexible

market - and producers’ needs.
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This roundtable represented a neutral

HE Shamshad Akhtar
FBUATIENITUALIATIENTLTUNG
AMUITTNING ANUZNITNBNTIATHEAA
uazdeandmiuiedaunin

Deputy Secretary General and ESCAP
Executive Secretary

20
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forum for Asian countries to express free
views on energy development and

establishment of collaboration for

greater stability and sustainability.

HE Dr Mohammad Al Sada
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Qatar’s Minister of Energy and Industry
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Publicity activities to support energy policy implementation
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Divided-by-Two Energy Efficiency Campaign
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The peak energy demand keeps on rising every year. It
stood at 30,972.7 MW in 2016 and 30,303.4 MW in 2017 (May
4) and it is becoming essential that all sectors cooperate in
saving energy. The Ministry of Energy, through EPPO, has
continued its energy efficiency campaign known as
“Divided-by-Two”, launched in 1996 to promote power-saving
and raise awareness of its significance among the public,
private, and people sectors as well as the operators, which
will lead to a Divided-by-Two Society with all members
joining forces in halving their use of energy. This move
cannot be measured in value but it is conscientious
energy-saving so that the public may be a part of wise
energy consumption with maximum efficiency.

In 2017, the “Divided-by-Two: Changing it - Act and
Save” campaign continued with various highlighted
activities all year round. A famous actor, Nattawut Sakitjai (Poh),
was the campaign’s “Influencer” inviting Thais to switch their
electrical appliances to “Number 5” ones and change their
behavior toward energy-saving. A new music video (MV) was
produced titled “Trust Poh - Sure and Save” to encourage the
people sector to use high-efficiency electrical appliances and
tools with Energy Efficiency Label No. 5 and High Energy-Saving
Label No. 5 and to change their behavior to reduce energy
consumption and household electricity bills.

The MV received good feedback, with almost 2 million
viewers in only one week after its release. This MV provides
knowledge of energy-saving and high energy efficiency,
Label No. 5. In addition, the rhythm and tunes of the music
are great fun, quickly catches their attention and inspires in




Annual Report 2017
Energy Policy and Planning Office

87/

MV fananaldfunszuaneuunluedned wsnziiias
mJmmmmwﬂ@@m@ﬂmummmmmummm@u 2 AU
Tne MV g0l u@n@’m@ﬂummmm mwnﬂimﬂmiw wes 5
LazaAINUIrANENNGILRT 5 uAn mmwmmmmwm e
AomzlRzayne ﬂmqmeﬂvmlwwmm%mﬂm elshiAn
nsilaeulug Usendadaagnauiads mumlmwﬂmﬂ
wonaduaiuayulusu “@mﬂmqmmmim@ﬁuuﬂ‘ﬂ
Wes 5" dnansnRamuAansILeslAsINsILALRaNssLAS
aaulailénna Facebook FanPage Instagram Website Twitter
FIUWAIUNT 2 LA YoutubeChannel eppohan?

W?ﬂmﬁuﬁ aun. Sl ARaviu Aoy snuseAazmdanaaenu
LLuQIMﬂﬂﬁ‘/ﬂLL?ﬂﬂ@QQJﬂW?MﬂQ@ﬂﬁﬂ@’]ﬂ “GAINWRIWIG 2"
L1INTIHN ARNLIA ALAA LY R RE AT GRER TN ITEY
mmau‘ﬂmﬂumﬂmwmmuw&mmmm“ummﬂummummm
athafilaiidas Club Friday mvmmeuu@mmmnnumm
V"3 2 WIBNILANANLAAT Lla Tmu‘l@‘wmm AL LT "L?‘Niﬂ
vl lsfilE wsndsemddudnusi rﬂiﬂ" Foeriaduiies
‘aaluu Diflugamns 2° mﬂlmmumﬂmmﬁ “liidazagluu
filugams 2 andanii annas 1drse Uszudindad 74T
mﬁ?‘]_]@’m;lmiuﬂﬂﬂﬂum’j‘l‘mﬂ’iﬂﬂﬂwm’]LL‘LI'LIVLN?WJ 1mwwmu
mmwﬂ@ﬂmmmmiwiﬂwm mmﬂmm@quwamﬂqmuj
ﬁmmmmﬂmmﬂ@m

uleduied aum. Luul,u@mmmﬁ?ﬂmﬂmiqummm
eaAvenvin Tildetensunlllfunsldndsnuesnadundes
mm'aml,l,mmm"l,ﬂuwm mmm@ﬂmmmmﬂimm unng
mmum@mmm@”qﬂum ‘vrwmmmﬂuqmm@lumiﬂi“mm
WA sl'wLsuﬁmmmmLL@Vi@ﬂm"memwumnwm
LW@Lﬂuma‘mmu‘wqmmiumuﬂim&mwmmuﬁumwﬂu A9
Ramsmiedy “qaluu Aidluggwns 27 147 Facebook FanPage
Website 79NNWAIM1T 2 WAL YoutubeChannel eppohan2

Il..l"lﬂ_ Udrofa...
U5~ﬁnn1wn

d1A1U”

them change to actual saving. A new “Change for Better
Life with Label No. 5” application will be released soon to
support the campaign. Our project and online activities can
be viewed via our Facebook FanPage, Instagram, Website,
Twitter 99UWAINI2 and YoutubeChannel eppohan?.

Inaddition, EPPO has launched a new-style energy-saving
campaign, the first “Divided-by-Two” drama comedy with a
“broken heart” theme, which linked human emotion to energy
consumption. DJ P’Ooi, the love guru from Club Friday, visited
the show to share her views onlove with a “Divided-by-2 Lifestyle”
with witty phases such as “Love can be found anytime but energy
used is forever lost”. This “Any season is a Divided-by-Two
Season” short film under the concept of “Any season is a
Divided-by-Two Season: Let's use half, save the other” showed
unintentional energy-wasting habits, such as battery charging
and computer running unattended for a long period.

The theme of this short film emphasized love and portrayed
the behavior of a broken-hearted person with a shot of wasteful
use of energy in the story to imply that even with one’s heart
broken, one still has to be conscious of wise energy consumption.
It presents a new story and tips on seasonal energy-saving
which will catch the attention of viewers for behavioral change
toward energy-saving. The “Any season is a Divided-by-Two
Season” film can be viewed via Facebook FanPage, Website
FIUNAINNT 2 and YoutubeChannel eppohan?.
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Moreover, to express our deep gratitude to His Majesty the
late King Bhumibol Adulyadej and to follow in his steps, EPPO
produced a new short film (“As if Father was beside us”) under
the “Divided-by-Two” project. EPPO had won two awards for its
short films. First, “His Majesty’s Toothpaste Tube” in honor of the
royal role model of Sufficiency Economy, which received the
second runner-up award from the 7" Best Television Commercials
for Consumers Awards 2017, Social, Arts, Cultural and
Environmental Promotion from the Office of the Consumer
Protection Board, Office of the Prime Minister. Second, “Fried
Rice - Filled Heart”, which received a Catholic Media Award for
best films of 2017 from the Catholic Social Communication of
Thailand (CSCT). The films aimed to inspire the public to follow
the late King's steps in their daily living and reflected the model
of Sufficiency Economy.

This “As if Father was beside us” short movie in honor of the
late King, who had laid a firm foundation and acted as a role
model of a sufficient lifestyle for his subjects. Throughout 70 years
or so of his reign, he has been a role model of a giver, developer
and sufficiency role model, evident in pictures taken during his
visits to remoted areas all over the country. He was always seen
with a notebook, maps, and a pencil, which was chosen because
it was cheap, cost-effective, locally manufactured, and easy to
erase. Though itis only a pencil, he always used it with efficiency
and worth its value. The movie encourages all Thais to consume
energy resources wisely as shown in “Divided-by-Two Sufficiency
Lifestyle” through Father’s pencil .... The sufficiency philosophy
that Father taught me, 1 will follow and apply it wisely. Be sufficient
like Father, simply beginning with small things around you.
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“As if Father was beside us” was portrayed through a story
ofaboy who has justlost his father and kept to himself in his room,
collecting and using his father’s old articles. The relationship
between the boy and his mother began to drift apart. Noticing
the boy’s strange behavior, the mother took the boy to consult
with the teacher. She took out a very short pencil that one wonders
whether it is usable anymore and told the teacher that the boy
wouldn't use a new thing she bought for him. The teacher picked
up and handed the boy’s essay titled “My Father” to her. At the
last part of the essay, the boy wrote “....... Right now, Father will
not come back anymore. But | will use everything to its maximum
value because every time | can save, | feel like Father was beside
me.” (The boy sobbed). The teacher put down the pencil and told
the boy to use it until it is no longer usable, just like Thais’
sufficiency role model. After actors, actresses and celebrities
have seen the “As if Father was beside us” clip, they felt proud
that their Father is a great example for all Thais and vowed to
follow Father’s sufficiency philosophy and apply it wisely.
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Facebook FanPage Website T90WaI11T 2 LAY Youtube
Channel eppohan2

To follow the “As if Father was beside us” short movie,
please visit Facebook FanPage, Website 9NNWAI1NT 2
and YoutubeChannel eppohan2.
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Organizational development, CSR, and other activities of EPPO

© 10 nummwu$ 2560 (February 10, 2017)
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N Dr.Twarath Sutabutr, EPPO Director General, joined EPPO
executives and staffs in celebrating EPPO’s 25" anniversary
on February 13,2017, at EPPO’s office. The celebration involved
giving food to 25 monks and a dharma sermon to lift the spirits
of staff and management to make EPPO a leading agency to
drive the national energy policy under the “Creativity and
Purposeful Stride for Thailand’s Energy Sustainability” concept.

® 20 - 21 numKWus 2560 (February 20 - 21, 2017) l
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To mark EPPO’s 25" anniversary, a “Creativity and Purposeful Stride
for Thailand’s Energy Sustainability” exhibition promoted and fulfilled
the determination of the Father of Thailand’s Energy Development,
featuring EPPO’s achievement highlights. A discussion panel on
“Energy 4.0: Future of the Energy, Future of the Country”, organized at
Fashion Hall, First Floor, Siam Paragon, Bangkok, featured Dr.Twarath Sutabutr,
EPPO Director General, Mr.Ninnart Chaithirapinyo, Chairman of Thailand
Green Building Institute, and Ms.Walaithip Chotiwongpipat, Vice President
of National Science and Technology Development Agency.
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EPPO organized a special event to mark Songkran Festival, the Thai New Year, |
which featured the pouring of lustral water, a gesture of respect, on former | |
and present executives of EPPO, including Mr. Metta Bantoengsuk,
Dr. Twarath Sutabutr, and Mrs. Em-orn Cheepsumol.

® 2 wnumaw 2560 (May 2, 2017) ® 20 nsnmiaw 2560 (July 20, 2017)
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Dr. Twarath Sutabutr, EPPO Director General,
joined the signing of MOU on staff performance - ,Jff:::f;:
for Fiscal Year 2017 with EPPO executives of

functional units, bureau, center, division, and ¢ 6 AT ‘Vl')”]?’w‘ AnNCLMT Nmmﬂmimumﬁuu‘ﬁmmme
work group levels. Under the regulation of the WHUNAIU mﬁmvmmmﬂm mumwiumﬂm
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KPIs together with monitoring 2560 tW @UN.

‘ and assessment systems, Dr. Twarath Sutabutr, EPPO Director General, led EPPO
wh|le cascading the KPIs executives and staffs in paying homage to HM King

\ \ \ and organizational Maha Vajiralongkorn Bodindradebayavarangkun
targets down the lines of on his 65th birthday anniversary on July 28, 2017.
command at the On this auspicious occasion, staff planted Yellow

'l Piyasvasti Meeting Room, Star trees, the symbol of the king’s birthday.

Floor 6, EPPO
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@®© 9 fuyrwu 2560 (September 9, 2017)
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© 29 woadmau 2560 (November 29, 2017) (4 (4

AUN. ﬁmzﬁ"wum‘lﬁm\imiﬁmmmmﬁmmmﬁmmﬁLmﬁzﬁu‘tﬂmmmz
WHULTMNTUASTINUINGNUW sz 1 Tnell A5.N9155 gRsURS BEUIIms
é’]‘l;!lmﬁuutﬂ‘lﬂﬂLL@%LLNNW@JND’]‘IJ ThnasAdudszsnunanadlnanuduu
et nelalAzanisy fanana TaRamniesinan EPPO Challenges il 5 Aix
Tur fande Andol fuwies fufiey wasfiuudld Taefinisingdszass
L‘ﬁﬂﬁ'wmLL@:Lﬁmﬁnﬂmwblumm?wmﬂfmwﬁf miﬁmumgmmumi
AT LAZNIININUALTELNELAZILNUNTLTMNINAN UL R sz inA %mﬁ“q
dafunaiauuasnindnanmyaainstes aun, lugunsiinesiuas |||
mmqLLmuﬁ’]’mwﬁNmﬁLﬁlmﬁmﬁummmuﬁmwﬁqmu uazannIlane ‘ ‘ ‘
faFaunszan m tsausw waz ginea nny. |
EPPO organized a seminar, launched by Dr. Twarath Sutabutr, EPPO
Director General, under a project to enhance analytical skills for application
to energy management and development of policies and plans, phase 1,
where a working group called “EPPO Challenges” was divided into five
teams, namely Tiger Team, Lion Team, Hawk Team, Pigeon Team, and
Hen Team. The project is intended to grow capability through knowledge
creation, setting of analytical patterns, and formulation of policies and plans
on national energy management. With higher analytical skills, EPPO personnel
would more skillfully conduct analyses into energy investment plans and
greenhouse gas reduction plans.at the Sukosol Hotel, Bangkok.

| .
\ e 1
NN
\\

RN

AL

U, SndsunFUTlpaAnTiL Bos Reavamsldlngh
luaunmm: Load Forecast" L‘ﬁl‘ﬂﬁﬁ AURATNEINNINIANARINNG
It lugzezeng LazNMIURUS AT LU AINER
IihaesszmAlne (POP) Tne s.n9n3g greyms fgnuaenis
AUl AL A UNWNAS WAz A el T A
f@enmoynunden o aluasynsun audinnei nna,
EPPO organized a hearing on “Future Energy Consumption:
Load Forecast” as a channel to propose long - term energy
forecasts and plans that benefit the formulation of
Thailand’s Power Development Plan (PDP). Held at the
Royal Thai Army Club on Vibhavadi Rangsit Road,
Bangkok, it featured Dr.Twarath Sutabutr, EPPO
Director General, and Dr.Thienchai Jongpeepian,
a renowned energy expert.
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(56
AUN. SpduNuITalfiRNg G849 “@unAR AU,
guleiung Thailand 4.0° deldyaannsuazidmiii
g09 duw. TEFIMILLLMNIn LA TELNe
Thailand 4.0 wagfandunivuainuiauay
WNUNITANHLULEY AUN. TunINanAuLasdy
inanuulEtnadundsnuliaanadaatiuulane
Thailand 4.0 18455178 THanusaaiiunisdssay

uag15an NNl ls Taed e uduNwn

AaNANRaENINTaNINTEN U 1 AuTHNANEYARINg
AT AT NLAZNANIUNUNT AaudRTzaad

EPPO organized an “EPPO in Pursuit of the
Thailand 4.0 Policy” workshop to educate EPPO
staff on the direction of the Thailand 4.0 policy.
Participants together defined goals and plans for

EPPO in responding to the policy at this workshop,

held at Military Center for Energy Personnel

Development, Rayong province.
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On the same occasion, workshop participants and local authorities jointly organized a CSR activity on coral
planting using biodegradable fossil stones for marine natural sustainability. The activity was held at Toei Ngam
Beach, Sattahip Naval Base, Chon Buri province.
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Performance Assessment against Pledges, Fiscal Year 2017
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aun. LAdpinseunan s iRsansaunamenig
Usudgarlss@vinmlunisdumsanisdssantlanlsennn
W.A. 2560 7811 12 LHIDU (1 AanAN 2559 - 39 e 2560)
AINNFaUNITUsziuNanIsU IR TN IATINu NS,
Aavun Ty aun. Snanisdsziunislfifsianis
Thutlszanns 2560 fail

For its 12 months of performance (October 1, 2016 -
September 30, 2017), EPPO has prepared a report on
assessment of efficiency improvement against the
assessment scope designed by the Office of the Public
Sector Development Commission (OPDC). Below are the
results.

mswasUywamsuidsismsmwuiasmsdsudsous:ansmwlumsuiidsisms Us:s1ouds:nu ws. 2560

d@dnouulsvisuazumunasou

Summary of EPPO performance assessment of efficiency improvement, Fiscal Year 2017

avaUsznoumsus:iiu
Component

ovfiusznaud 1:

WKy
sau 1 (n.w. 60)

Round 1 goal
(Feb. 2017)

whsne
sau 2 (n.a. 60)
Round 2 goal
(Jul. 2017)

Lu‘hnuw
not 2560
Goal for 2017

npulvuniszosssuransacuudnazssuuas (Functional Based)

Component 1:

Uszansmwlumsduiiunucnukanmsionugiu a1uds:1 sucnukinnung kSaoumukinAnoWSUAGsaUKAEN MULNDKNY

Function - based (execution efficiency for basic missions, routine tasks, regular tasks, or responsible tasks

under mandates of legal, regulation, policy nature, or Cabinet resolutions)

v ¥
1. gAnduimewaanlsvinn
AzTRUAUYUNLTAASS
All fuel prices reflect true costs

ANAIUITAINANY
dl £% U d’
NALYAUAUNUN
uiasefaaaz 95
95% of such prices
reflecting true costs

APAIUINIATNAIU
dl L% U dl
NATVRUMUN
wiiasasasaz 94
94% of such prices
reflecting true costs

ARAIUINAINAIY
dl U v 4‘
PRz UAUNUN
wiaseaeay 94
94% of such prices
reflecting true costs

?{M’qummwﬁwu‘ﬁ'mﬁ@uﬁunu
fusiaseFaeaz 93.39

93.39% of such prices reflected

true costs

2. Pununisdasafs@aunszan
(Green Hous Gas) Tunanasants
Anad (T 2558)

Greenhouse gas (GHG) reduction
in energy sector (2015)

10%

10%

11%

3. ﬁm’aumfﬁﬁwﬁwmﬁu@mﬁw
AanARATiNIaTINdugaTing
Fananiusinaasannielu
szinAanag (Energy Intensity)
Reduction in ratio of final energy
consumption to final GDP (Energy
Intensity)

9.01

9.01

8.62

4. szAuainudniiasesnisl iy
1ANATNIIATWANUN AN UL
Wugtsssnsiedlduazinan
Success level of concrete
alternative - energy price
restructuring for users and
producers

a;qumm]”w@mm
& a '
GRUE LLUI@@LSD@‘E‘ZMQ’Q]’Q
s o o o %
franuazgld nauma
Hdundiamzsiinen
LLIWWI’Nﬁ’mum"WﬁW
mnzan
Compile biodiesel
prices between
users and producers
and analyze them to
identify a suitable
pricing approach

TUNAUBTWNUANINTUA
N9ANUINITIAT B100
L%’]ﬂmzmmmm??mi
LTI EWAA (ML)
Table for CEPA a draft
rule for biodiesel (8100)
price computation

TAUDTNUANINDUT
NNTATUINITIAN B100
dnAENIINNNILTING
UEHUNEWANTU (L.
Table for CEPA a draft
rule for biodiesel (B100)
price computation

WduasaaninninIzALIEAN
ViauwdsdanTm (B100) sioAtuznIsnnIg
1513uUltUNINAN (MUY, Hadud
5 NINYIAN 2560

Tabled for CEPA a draft rule for biofuel
(B100) price computation on July 5,2017




5. 92AUANNAILIALRINIAATI
Lh@zﬂi;ﬂ’]ﬁi"]’f W34, NBINY
o o A a
NTTANAY
Success level of development

and promulgation of Oil Fund Act
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(Feb. 2017)

De

%LL'Q\??’]\LW.?.‘LI. nmv;u
Y . X - !
UTHULTDLNAY A D
ADUZNITNNNINOHIN
Clarify draft Oil Fund
Act of B.E. .... for
Council of State

(Jul. 2017)

WalkaNan195uwa
AUAALTUA BT
W.3.0. NauUniuY
LIRINAY N.A.

ANLYTTY e AN 77
Disclose outcomes
of hearing on draft Oil
Fund Act of B.E. ....
under Article 77

Goal for 2017

1639 wau. neanu
WG WA, ..
A uANNTuTa L
ANNGEGNI

Obtain draft Oil Fund
Act of B.E.
Endorsed by council
of State

97/

wWhsmne wWhsme I
ovAUs:naumsus:iidu sau 1 (n.w. 60) | sau 2 (n.n. 60) &1 2560 wamsandauosu
Component Round 1 goal Round 2 goal Outcome

1A NUNIATANANTNTBIANIZNIINANT
a a v v A o

NOBONITUUTDEULAI LHBIUN 17

A9AN 2560

Passed Council of State’s vetting on

August 17, 2017

oofUsznoudt 2: Us:ansmmlumsdudiunucmukanmsiiognsmaas uuosmoufsumass ulouig 1Sodou kSamsioildsuvouknabunisau
(Agenda Based )
Component 2: Agenda - based (execution efficiency for strategic missions, public - reform approach, urgent policies, or
special missions)

1.1

Faaazn13AAUNITANN

ANLHUNTANH LR

ANLEUNTANHLH Y

Faeaz 100

faeaz 100

WHUNIIAFI9AINFLS  9Eudne BLA. 2559 - srwdng Ha. - nLA. 100% 100%
AN landdszmnay  nw. 2560 TaAsudan 2560 laAsudau
% execution under public faeaz 100 Faeiaz 100
education plan Execute 100% of the Execute 100% of the
plan from October plan from March to
2016 to February July 2017
2017
1.2 %’@m:mi%umﬂi:tﬁu faaaz 100 $aeaz 100 faaaz 100 N/A
Anfyiusieaniunisnl 100% 100% 100%
(td)
% of timely clarification of
key issues (if any)
1.3 Fauazaeslsvaiaungy foray 75 < fauay 75 Foray 75 N/A Lo
Whmananiuiuazidila 75% Less than 75% 75% (nanLlszandniusiudnnniaadnil)

Tunisaifiusnuniy
wlanedrdnyresizuna
% of public target groups’
awareness of and
understanding of matters
under government’s key
policies

(Public Relations Department was
owner of this indicator)

Us:ansmwlumisdudiuvucnukanmsinoiui/fiaodiu nidma Jok3a KSomsysnnmisduiiuskareWuikokarwktsuoiu
(Area base) (fliimsiod lidoous:iiu)

Area - based (execution efficiency for tasks under area/local/provincial missions or integration of tasks in
several areas or under several agencies) (if any)

avfiUstnauil 4

avfiUstnoui 3:

Component 3:

Uszansnmmlumsuskisdamsuazcuunuanssulumsuskis5anss:uuiu ouUs:uiu nSWansynna tazmsikusmsus:asu
KSoKlouMuYaYSg (Innovation Based)

Innovation - based (execution efficiency for managing and developing innovations in the management of work
processes, budgets, human resources, and services to the public or public agencies

Component 4:
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aofUs:naumsus:iiiu
Component

1. dse@nsnmniadinanesulszann
(TleAv)
Budget disbursement efficiency
(mandatory)

wWhsmne
sau 1 (n.n. 60)
Round 1 goal
(Feb. 2017)

Saeaz 45
45%

s1e01uUs=510 2560

ainowulsvisuazunuwasou

sy
sau 2 (n.n. 60)
Round 2 goal
(Jul. 2017)

$ae1az 80
80%

whKme

ol 2560
Goal for 2017

fpe1az 96
96%

wamsandauosu
Outcome

aun. TAfudnasseulszunusneany
NN ANUIURU 97,549,496.84 LM
NANTTNA8Rus U szanugnaans
AINTIN AU 91,719,470.63 LN
AnludnanindnaneRueutlszann
faeaz 95.05

UHIELUR
vy " o
giaid Tudouresandszinng swseansau
AIANTNNNIIARN9RUU 1 TATaNIT
. g ot o
Tdussqualunian 1 iilesannlalilffiu
daiaue Lm:ﬁmﬁ‘hﬁuﬂwfl,miﬂﬁﬁ 2
Asganalinsnantyniuiiaaiuand
wazn1siinane Suanuaananuliiduly
ANHLL R
EPPO’s allocated overall expenditure
budget of 97,549,496.84 baht, of which
91,719,470.63 baht was disbursed
(95.05%).

Note:

Of “Other Expenses”, one project was
unsuccessfully disbursed because of
a lack of applicants, prompting a
second application, resulting in
delayed debtincurrence and unplanned
installment disbursement

2. faauatlsz@nsninlunisismng

FANITUATNAUIUTANTINY D
dousnans (TAsannsdnEnAnenm
uasimuszuugdiayadnenn
AUTNH WA UUAT WA
NALLNL)
Proposal for efficiency and
development of innovations by
public agencies (a project to
study capability and develop
databases for energy conservation
and alternative energy)

I dausngn1sania
daiauaisz@nsnn
WATNNINELNUIANTTH
PENAIUTIENT LAaZlH
i’]ﬂ\i’mﬂﬂwﬁ(ﬂ%{ﬁ/‘]_lﬂ"li
enuiaingu lu
saunsssiivd 1

Ask public agencies
to develop proposals
for efficiency and
development of
innovations and to
report them along
with other KPIs in
Assessment Round 1

1 dausmn19annin
Talauasc@ninan
WATNIIWELIANTTH
Pa9dausENg Lasli
mm’mm%ﬁﬂuﬁ'umi
Mg lu
sAUNTLIUN 2

Ask public agencies
to develop proposals
for efficiency and
development of
innovations and to
report them along
with other KPIs in
Assessment Round 2

Idsruugudeyaysnnnisfinuening
NAIITUBUATNAIINUNALNUYD
Uszinalnelussuugudeyaiiendy
(Single Platform) Tasgruulszanana
wazuansdayasueyinEndLLa:
NANTUNAUNU FINITLATIZAANIN N
nasunauylugluunniansauma
(GIS) ATN1IDIATIEFNUMUNZAN
AWMU NASUALUERRAL
@Wﬂﬂ’W’]Lﬂﬁﬂ?ﬂ??NLLﬂtmﬂggﬁﬁlﬂﬂ
Obtained an integrated database
system for Thailand’s energy conservation
and alternative energy on a single
platform. A system for compilation and
display of data concerning energy
conservation and ternative energy,
together with analysis of capability of
alternative energy, is in GIS form that
successfully applied to suitable areas
for alternative energy obtained from raw
materials of agricultural sector and
household garbage.
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whhune wWhsme I
ovAUs:naumsus:iidu sou 1 (n.w. 60) | sou 2 (n.n. 60) &30 2560 wamsandauosu
Component Round 1 goal Round 2 goal Outcome

Goal for 2017

(Feb. 2017) (Jul. 2017)

aofiUs:nouil 5:  sinsmnlumsiludausismsiidanwariiyidognsmaasiiomsicunus:inanuunusdoulsunies:dumnd ulsuisvaossuia
(Potential Based) Us:nounamsus:iiiulagassinsmaluna:meuands:ing

Component 5: Potential - based (potential for serving as a strategic public agency for national development under national
plans or policies, government policies, coupled with assessment findings by domestic and international entities

1. MIFALAZANIUNIANLEY ANTUMTINLNLY ANTUNNIANLELY AUNNIAINLELY  afiuniemauiu elilauysanms
nsfulpdeugnaransd Dudeunn. 6018 Dadeuna. 60ls  Dumeuns. 6014 WANLIZEIZEN WA, 2558 - 2579 (TIEB)

(119Av) . ATUONY Faeas 100 ATUONU FRear 100 AsUGNU Faas 100 ”Lum'wﬁL'ﬁlmimﬁumiﬁ@/uwm@
1.1 msdaiuaunsiuAden 100% execution as  100% execution as  100% execution as  MmsLEiw Saeas 100 Tnsiineaziaensiail
ENIANGATTIR ANNNI9TS/  of February 2017 of July 2017 of September 2017 1. WHUNMuUIAA9uanlnA 19049
LML 189691307 szmelng (PDP): léHn1ssTiunTgli
1.2 mmmﬁﬁmﬁuﬁﬁumm dnuaasnsimuleLng SPP Hybrid
Imsna soaviseAnNNTL IR Firm wagnisseandusiisiiamg PDP
anasdnaneliviFanenian 2. unuauin¥WawY (EEP) 1Afinng
szna (A3) AUNTludIUL99N19948 Energy
1. Development and execution of Storage WaTHIAINIT EERS
national strategy mobilization 3. LHUL3MISAN TN udenae (Ol
plan (mandatory) Plan) léRnssdiunnsludaaasnig
1.1 Developmentof plan under a3 LPG LL@:ﬂ’]iﬁﬂ‘]ﬂgn’h‘ﬂﬁuﬂi}i
EPPO’s missions/roles TAgaainesan au lsenaurinafutamaa
1.2 Actual performance for 4. WHULBUNIRNINNTEITNTG (Gas
each quarter, and assessment Plan) Tasn13ATuN15luE194
findings by domestic and MeWRLRlELN e dadTuN Tl Ied T
international entities (if any) lugsnafingsssnens

Successfully executed 100% of TIEB
(2015 - 2036) concerning missions/
roles, detailed below:

1. PDP: Developed policy of SPP Hybrid
Firm and publicized PDP PR plan

2. EEP: Executed research on energy
storage and EERS measures

3. Oil Plan: Executed LPG liberalization
and studied fuel products’ ex - refinery
price structure improvement

4. Gas Plan: Executed policy development
to promote competition in gas business

wanmsus:iiu
avAUsznoumsus:iiiu Outcome wamisaniiuviu

Component chnduthkne Wuluenuithkine gonsuthsne Outcome
Missed target Met target Exceeded target

1. Function Base

O s2AUAMAN

2. Agenda Base v
o ; Quality level
3. Area Base aun. LT nluesflszneud 3 STALNIATFIU
EPPO had no indicator for this Standard level
O szausiasiudg
4. Innovation Base v Need - improvement level
5. Potential Base v

1 v
WHELUR : (%) AZLUUAINANTIUNANNTU T UALLAITDY AUN. %a‘umzﬁ’agjiwd%‘m’]iﬁm@mwmmﬁmm n.N.9.
Note: (*) These were EPPO'’s self - assessment scores, currently under OPDC's review
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duldavgiuzmsidu ru Sun 30 Aussu 2560
Statements of Financial Position as at September 30, 2017

(Mg 1) (Unit: Baht)

KUFIKQ

2560 : 2017 2559 : 2016
Note

dunswd / Assets

Aunswdnyuiay
Current assets

RUAALAZINLNITNEUWINRUE A 5 740,375,480.11 760,347,898.03
Cash and cash equivalents

Qﬂuﬁixmﬁu 6 35,577,045.83 83,990,443.10
Short - term debtors

@umnuimxﬁu 388,000,000.00 410,000,000.00
Short - term investments

TanAuUaD 399,816.55 527,909.66
Materials & supplies

FINRUNSWE NN UL 1,164,352,342.49 1,254,866,250.79
Total current assets

Aunswdlainyuiieu
Non - current assets

A1 81AT LL@::fqﬂﬂmi 7 17,335,216.56 18,084,173.14
Land, Property and Materials

AunsneTldsam 8 1,418,668.57 2,206,924.83
Intangible assets

FANRUNSWE Liny Uiz 18,753,885.13 20,291,097.97
Total non - current assets

SouduUNSWS 1,183,106,227.62 1,275,157,348.76

Total assets

1 ¥
‘Mm&lL‘Mrpr?:ﬂﬂ‘u\mmﬁﬁmﬂudmuﬁwmwmil?iu‘ﬁ
The accompanying notes are an integral part of these financial statements
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(Mg L) (Unit: Baht)

KUIFIKQ

2560: 2017 2559 : 2016
Note

kiidu / Liabilities

NURUNNUIEY
Current liabilities

WnHsve v du 9 46,509,549.27 94,664,345.95
Short - term creditors

NUFuenNszazdu 10 81,388,222.38 44,526,223.95
Short - term deposits

WHRUMN WA WAL 31,748,066.28 33,556,592.63
Other current liabilities

iquwﬁﬁuuqutaﬂu 159,645,837.93 172,747,162.53
Total current liabilities

uiRulainyuiday
Non - current liabilities

ElRUEULAZINENTAAMLLITEIZRINY 11 179,672.82 2,031,243.11
Creditors by transfer and long - term sales

RUNAFAIINTNITIUANNARITLEIZEND 500,000.00 500,000.00
Long - term government advances from Treasury

iquuﬁﬁuvlsimguﬁﬂu 679,672.82 2,531,243.11
Total non - current liabilities

soukldu 160,325,510.75 175,278,405.64

Total liabilities

AUNSWEGNE / daunu
Net assets / Capital

N 440,331,512.06 440,331,512.06
Capital

9eligandnpnldanaazan 582,449,204.81 659,547,431.06
Revenues above (below) cumulative expenditure

saudunswdans / dounu 1,022,780,716.87 1,099,878,043.12

Total net assets / Capital

= = - X
‘vm'mLw-;]‘ﬂizﬂﬂmum?L\‘lul,flumuuuwmwmmuu
The accompanying notes are an integral part of these financial statements
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suudadwamsaniudumomsisu &ksul Fugasun 30 Auzisu 2560
Statement of Income and Expenses for the Year Ended September 30, 2017

(Mg un) (Unit: Baht)

2560: 2017 ‘ 2559 : 2016

s1ld / Revenue

palfannsudszann 12 112,793,535.01 99,262,606.62
Revenue from government budget
mﬂiﬁ@’mmiqwuumtﬂ?mﬂ 13 2,241,458,989.91 1,591,905,543.52
Revenue from support funds & donations
iﬂﬂiﬁﬁlu 14 7,483,001.43 9,936,064.77
Other revenue
gauselea 2,361,735,526.35 1,701,104,214.91
Total Revenue
sldow / Expenses
Aldaneypains 15 64,429,374.24 61,662,312.86
Salaries and wages
ARG 16 5,597,991.37 6,646,417.78
Pension funds
ANABLILNY 17 375,700.00 155,000.00
Compensation
Anldann 18 292,310,126.21 293,216,685.39
General expenditure
ANIAN) 19 4,825,415.53 10,117,112.96
Material & supply expenses
Aananseytine 20 4,830,175.41 5,022,160.51
Utility expenses
AdaNsALAZAFRdMe 21 7,391,232.86 7,269,210.99
Depreciation and amortization
AlANEAINN1IgANLULATLTATA 22 2,054,823,833.29 1,632,697,506.84
Expenses from support funds & donations
Anldanedu 23 (1,141,719.44) 547,555.37

Other expenses

' LA
sauATldans
Total expenses

2,433,442,129.47

2,017,333,962.70

FUNUNIAN1TEY
Cost of funds

wnngwnUszneatunsiuiudouniliressunisRuil

The accompanying notes are an integral part of these financial statements
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kungkgUsznausumsidu drksul dugasun 30 Aussu 2560
Notes to the Financial Statements for the Year Ended September 30, 2017

Kuusg Note aisury Content
1 %’@H@ﬁ'ﬂﬂ General information
2 \NOUFIN9AAINNLNNTRY Preparation criterion for financial statements
3 wmsgukazuleuneanstiyaniaigacilug Lmzmmﬁmuaxuﬁlﬂmﬂma‘ﬁnﬁmm%ﬁﬁﬁuﬂgﬂuﬂ
New & revised public accounting standards & policies
4 Zﬁ'a:ﬂuiﬂuqﬂﬂﬂiﬁm%ﬁa?’l Aty Summary of key accounting policies
S RuanLarsensfeuintuan Cash and cash equipment
6 @ﬂﬁﬂ?;‘:ﬂzz%u Short - term debtors
/ fiau anpns waaLnsad Land, Property and Materials
8 Aunindldfsmu Intangible assets
9 Knvilszeivdu Short - term creditors
10 Gusuehnazeizdu Short - term deposits
" L@”mﬁﬁﬂ@mmzmﬂmm ANIUITEILeINT Creditors by transfer & long - term sales
12 selfaneuLlsznns Revenue from government budget
13 selfannIsganLLLATLIZANA Revenue from support funds & donations
14 se/l§@ Other revenue
15 AldaneyAaNs Salaries and wages
16 Antinmtlatinuny Pension funds
17 ANABLILNY Compensation
18 Aldaas General expenditure
19 ANY&R Material & supply expenses
20 Aranasngllng Utility expenses
21 ANABNIIALATANFAS ML Depreciation and amortization
22 ANlEANEAINN1TRANLLILATLITANA Expenses from support funds & donations

23 Anldaneau Other expenses
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