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Mr. Wattanapong Kurovat

Director General of Energy Policy and Planning Office

The year 2020 brought a great challenge
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to Thailand as a result of the oil price war between
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Saudi Arabia and Russia, the uncertainty of trade
war between the world’s superpowers, and
especially the outbreak of Coronavirus Disease
(COVID-19) pandemic. These circumstances affected
the slowdown of either international or domestic
economy and contributed to the rising unemployment
and living hardship of ordinary citizens. As a result,
all sectors were required to adjust planning and
shifting towards the new normal to accommodate

this changing situation.
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In response to these crises, EPPO has revised
and prepared the Power Development Plan 2018
(Revision1) as well as the Gas Plan 2018 to secure
sufficient fuel supply for power generation, encourage
communities to generate power according to the potential
of clean fuel supply sourced locally and thereby creating
communal employment prospect. EPPO studied and
revised electricity tariff and fuel price structures as well
as the calculation of retail selling price for fuel, liquefied
petroleum gas, and NGV to ensure that pricing mechanism
is fair and reflective to the global energy situation, as
well as the introduction of subsidy measurement for
public bus operators to reduce living expenses of the
people while also strengthening the nation’s economic
competitiveness by studying frameworks to encourage
competition in the electricity and natural gas industry as
well as the construction of electric vehicle charging
stations to facilitate the development and promote
investmentin the nation’s electric vehicle industry. There
were also studies and preparation of strategies to the
development of the National Energy Information Center
to accommodate the utilization of big data to drive
Thailand’s energy plans, as well as emphasizing on
international collaboration on energy especially on the
reduction of carbon dioxide emission as we are aiming
towards becoming the carbon neutrality.

On behalf of the EPPO management, | would like
to express my gratitude to all EPPO personnel for their
wholehearted contribution to the achievement of our
targeted objectives. My sincere appreciation also
extended to domestic and international network agencies
for their continuous suggestion, support, and participation
in EPPQ initiatives. Itis my fervent hope that EPPO could
remain as a key driver to benefit the mobilization and
advancement of the national economy against any

upcoming crises that could coming up in the future.
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Vision
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Create policies and support the development of energy innovation for the country’s

security and sustainability within 2036

wusn?e
Missions

01

IHUOIIU:UTUUWUIIﬁ:L‘J.SN"m']SIIUUU§H'\S
wAWIUZOVUS:INA

Recommend energy policies and integrate/
review energy management plans of the
country.

04

MU Gaaw na:Us:duulovignazieu
USHISWAWNUZDVUS:INF

Supervise, monitor and evaluate the
implementation of national energy
policies and energy management
plans.

gnsANAQS Auw.
Strategic Issues

dsznaumnig 6 WUENa Aa

EPPO is entrusted with the following 6 missions:

02

IAUDIIUYNSAAASNSAVIASUNISOUSNY
WAWIUIIA:WAWIUNQINUIOUUS:INF

Recommend national strategies for energy
conservation and alternative energy

promotion.

05

usmisvanisinalulagaisauinfna:Ns
HoarsduwavuuzouUs:ina

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

#NEAARSURI FUN. J 3 anarans A9l

gnsAAash 1 aswassAulougwaswuiionduuAvIiA:gvdu

1* Strategy
10 Us:avA e Objectives

1. fulaunsfitiliganusunmnamdsny
To have energy policies that lead to the country’s energy security.
2. Auleung MunEanunaua YU sRRLLATEgTA
To have energy policies that support the country’s economic development.
3. duleuneninlignisldwasanuatinadidsc@ninan
To have energy policies that encourage energy efficiency.
4. fulauneftldgnisldndsaumaunuiniuiinsiuduondes
To have energy policies that promote the use of environmentally-friendly renewable energy.

gnsMAASh 2 JuindouulguIgWAIIUZOVUS:INA

2" Strategy
1UUs:avA o Objectives

1. dudTniazaduayunIsaHuua Nl e 1.
To promote and encourage policy implementation.

2. Yezunaznalnmadiamauacifiunadlanemdsnueslsma - 2.
To have a mechanism for monitoring and evaluating national

energy policies.

3. fRdaulfdoudaddauanluniaiuauazanfiuuleung
To allow stakeholders to participate in the formulation and 4.

implementation of energy policies.

Driving National Energy Policy

3" Strategy

9

03

IaualiuznasmisiinizUovnunsalinau
unduidelwAvnvius:9:AulaS:g:91d
Recommend measures to solve and prevent

fuel shortage in both short and long terms.

06

wiewungnisiduovrinsidugnsmaas
Enhance EPPO to become a strategic
organization.

In order to pursue the foregoing Vision and Missions, 3 Strategies are laid down:

Formulating Energy Policies for Energy Security and Sustainability

gnsAAQSN 3 UudovAnsaussnu:ay

EPPO Excellence

1IUUs:AvA o Objectives

dugudnansdayandsureslseine
Thailand Energy Information Hub
AANINANNIUATAIINAINIID
Smart Colleague

3. nMsdfjiReuetnlitlsz@nanan

Smart Work
I anasunAsuetieillss@ninn

Effective Energy Fund Management
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Organizational Structure of Energy Policy and Planning Office

sougiauduNs sovgouduns
ddnviuulovgiaeuwANIU AUnuuUTgVIYIAIGUWANWIU
Deputy Director General Deputy Director General
diFgdnylaw: diFgdrylawduuigvIgiaigusuSny

AUNISIINGUYNSANAQSWAIIU WANIUNIAWAWIUNQIINU
Specidlist, Energy Strategy Planning Specialist, Energy Conservation and
Renewable Energy Policy and Plan

NAVWAIUISIUUUSHS nAvasavdeuNsiu
Internal Audit Group

Administrative System Development Group

o NAUUSHSVUMDTY «  naudhduna:inatinsiaguinad
General Affairs Group Oil and liquefied Petroleum Gas Group
o NAUUSKISNSWYINSUAAA o naufgsssud
Human Resource Group Natural Gas Group
©  NAUFYSUDIMSIIAAOASOVANS +  nAUPoIWATIIMW
Coordination and Public Relations Group Biofuel Group

o NAUNSAAY
Finance Group

o NAUNDYNUWAWIU
Energy Fund Group

©  NAUTGNS
Legal Affairs Group

~
-
4
N\

©  NAUgNsAAGSIAIIWUNIU +  naustMWihiaAtuUMWUSNIS
Strategy and Planning Group Power Tariff and Service Quality Group
© NAUUTIUIYWAWIU o nauaviasuReMsiuih
Energy Policy Group Power Business Promotion Group
©  nautoauiia:UsduaA o NAUYOKWAWIUTWEN
\_ Moniforing and Evaluation Group ) \_ Power Supply Planning Group )

o NAUWQUUNASAUINAWAWIU o NAUWAWIUNAQINU
Energy Information Development Group Alternative Energy Group
o NAUIINSAIIAIUSIINUNISIAISUINAWANWIU o NAUOUSNUWAWIU
Energy Analysis and Economic Forecast Group Energy Conservation Group
o NAUWQUUNS:UUADUTIINOS o NAUAYIASUAUBUSNUWAWUIIA:WAIIUNQINU
Computer System Development Group Energy Conservation and Alternative Energy
\_ ) \_ Promotion Group Y,
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EPPO Executives

o 'I urgScuuwIy AlSIIN

Mr. Wattanapong Kurovat

E81108N1947TIN UL LA UNASIY

Director General

02 uwelisnd sunsuuas

Mr. Anirut Thanakornmontri

9R9NANUIEINTANINNUUTE UL AT UEUNANTY

Deputy Director General

03 urgdswicud Inysailovy
Mr. Veerapat Kiatfuengfoo

20958 1U8NTANTINITUUT LN L AL UNASIY

Deputy Director General
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04 U.A.WAdNIWS §IINYU
Ms. Plivpare Sukteab
SNEINIIFIATNNFUANRUNTTULLTINS

Acting Chief Administrative System Development

Group

u.A.unua usad
05 Ms. Narumol Nuandee

vuthnguasagauniely

Chief Internal Audit Group

NoOVYNSANAASIAIGUNIU

Strategy and Planning Division

01 02 03 04

0" (979) 03 u1gdys: wI

Mr. Wachara Phajee

HENUIUNTNAENIANAATUATI NI vninguule e nawnu
Director of Strategy and Planning Division Chief Energy Policy Group
02 ung9lY UovASITOVD 04 u.d.03sINsnd 1wIssau
Mr. Uthai Mungseemuengdee Ms. Wachiraporn Petrat
WUTNGNENTANRATUAZ LAWY WantinguAnnNLarLsviiiuNg
Chief Strategy and Planning Group Chief Monitoring and Evaluation Group

8  Annual Report 2020 s19vUUS:U 2563



AUNYIUIAZIUNISNSU

Secretariat of the Department

uadvgan IsUs:avgna
Mrs. Duangsuda Jirapraditkul

O]

WATIYNITNTH

Secretary of the Department

02 uWNOUUT ANSTY 05 u.d.Usa1 svAwssnd
Mrs. Kitsana Suphacharun Ms. Nirada Rongkapan
Fawnguiimesuily nngun1sAad
Chief General Affairs Group Chief Finance Group

o 3 UWSIFNISSTU AVIUSU O 6 U.A.9UNISSTU KUAN
Mrs. Taschatawan Kongprem Ms. Khanokwan Noodam
FUTINGUNBIYUNANY VUNguLEMININEINTY AR
Chief Energy Fund Group Chief Human Resource Group

0 4 UNYNUVANG Judan 07 ungorudys Fwnrylzd
Mr. Thanongsak Wongla Mr. Anawat Chumnanchote
Futhngudagguaensuazdeansedns VaunguilAng
Chief Coordination and Public Relations Group Chief Legal Affairs Group
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Petroleum Policy Division

O 1 uAam3iine
Ms. Pavinee Kosa
ganuanisnasulanneling@es

Director of Petroleum Policy Division

02 uwNIua Iwgsing
Mrs. Kanda Petchthai
Favnguideindedann
Chief Biofuel Group

03

04

ungnNUYNNS 1IAUKISIY
Mr. Reukrit Kenharaj
Wutinguinduuazinatlingaauman

Chief Oil and Liquefied Petroleum Gas Group

U.A.AASS 19un13ana
Ms. Sasithon Jetsadathitikul
W nguANTasINTR

Chief Natural Gas Group

novulyugiwih

Power Policy Division

0 '| ud.dllas AINAQ
Ms. Supit Kamklad
gewrenisnasulaung i

Director of Power Policy Division

02 u.d.U0usan $zaINA
Ms. Nantida Rachatawetchakul
vutingudnindasulni

Chief Power Supply Planning Group

10 Annual Report 2020 s19vUUS:U 2563

03

04

UASUY 3unnd

Mrs. Sirina Inkaew

dutinguaaiwianazamuninisnig
Chief Power Tariff and Service Quality Group

U.A.9189SSru WUADSSA
Ms. Jaruwan Pimsawan
Wntihngudadsunanislni

Chief Power Business Promotion Group
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O1

02

01

O]

02

NavulguIyaUSNBWAINIUNIA:WAIIUNQIINU

Energy Conservation and Alternative Energy Division

02

Vil VV

Uu.4a. UQSU lwyssSau

Ms. Nootjaree Petcharat
fanusaniImneuleueauin e WA ULy
WANTUNARNY

Director of Energy Conservation and Alternative

Energy Policy Division

U.A.ANITYT JUIU:3Y
MS. Suphatchaya Chonchanachai
FautngueyinEnANIU

Chief Energy Conservation Group

03

04

04

U.4a. ﬁﬂﬁﬂ’l osonmusnu

Ms. Sukanlaya Trewitthayanurak
nthngudaansnuayinnauLay
NANUNALNY

Chief Energy Conservation and Alternative

Energy Promotion Group

UIYAANTUA UrysoaQ
Mr. Keetaphan Boonrod
FUTINGUNAUN ALY

Chief Alternative Energy Group

AugdinalulaBansauinAna:nsdoans

Information and Communication Technology Center

(9)

03

garusanisguinalulatiansaumanas

=
NI1TARANT

Director of Information and Communication

Technology Center

udunua dunsny

Ms. Nareumon Intharak

WNTNGNANUI A TAWNANAIIY

04

Chief Energy Information Development Group

u.a.nsn¥ Nlwyad
Ms. Korakot Phupaiboon

WnihnguidinszriuarsrinninisiAsugia
WA
Chief Energy Analysis and Economic Forecast

Group

u.d.Uua Atulin

Ms. Bubpha Kunathai
WNTNGNAB U Tz ULRINAAD T

Chief Computer System Development Group
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National Energy Policy Administration Mechanism

Energy Policy and Planning Office (EPPO) is a government
agency whose mandate is to devise 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 for short and long term. 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;

O ENERGY POLICY AND PLANNING OFFICE

sz ; WENITNUAT

Chairman : Prime Minister

sasseanu ;. seauenigNusT

Vice Chairman : Deputy Prime Minister

WRTIYMS . HE1U98NIT AU,

Secretary : EPPO Director General
. ATU:NSSUNISUSHISUTYUNYWAINIU (NUN.)

Committee on Energy Policy Administration (CEPA)

szau : FUUFTIINIINTTNINNANY

Chairman : Minister of Energy

PRUIYMT Q’é’]mﬂmi AUN.

Secretary : EPPO Director General

ANU:NSSUNISNOVNUITOAYIASUNISOUSNUWAINIU (NND.)

Lo Energy Conservation Promotion Fund Committee (ENCON Fund)

szau ﬁ“ﬂ\m’mﬂﬁ‘/ﬂuuﬁfﬁi

Chairman : Deputy Prime Minister

bAUIYMTA é”éﬁuaﬂﬂﬁi AUN.

Secretary : EPPO Director General

I: D D 0 auw. Upuaninnadigiaznunis

Lo i

EPPO serve as secretariat
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ACU:NSSUNISUTIUIYWAINUIIKYEIA National Energy Policy Council

ARIZNITUNTUTELNENAINUUINTIR (W) AawsEa T IAARIZN TN TUTELNE WA ULINTIR W.A. 2535

WALLAMANLEN (RUTUN 2) W.A. 2550 WATLA MIANAN (RUTUN 3) W.A. 2560 RE1u1anting fatl

The National Energy Policy Council (NEPC) under the National Energy Policy Council Act 1992 and Amendments

(No. 2) 2007 and Amendments (No. 3) 2017 has powers and duties as follows;

Lmuau‘ﬁﬂmﬂLL@:LLmumiu?umm:mewzﬁ”qmummﬂizmﬂﬁiaﬂmﬁguuﬁﬁr
Making recommendations for the Cabinet on national policies and plans concerning energy
administration and development.

ANUUANAN Lﬂm‘VTLL@?.Slfi'ﬂui"ﬂuﬂ’]?ﬁﬂﬂum"]ﬂ’]WﬁN%ﬂﬁ@‘ﬂmﬂz%]’@\‘iﬁ‘i_lutilll’]ﬂLL@::LLNMH’]?U?‘W]TLL@ZW&N%W
NAWULBILIEINA
Devising rules and terms for energy pricing in harmony with such national policies and plans.

AARIN AuA Uszanu mﬁumul,l,ml,i'qi”mmim"wLﬁumﬂfmmmzm@umiﬁqumﬁﬂﬁﬁéwmwﬁﬁLﬁ'm%’mﬁu
WAW d9u1anng §fAavia wazniAaenaulineadesiundsnu delddnisandunsldsenndesiu
UL LA LHUNITLTUNTUAT NN UNI WA UL T2 A

Monitoring, overseeing, coordinating, supporting, and accelerating the implementation of all
energy-related committees, government agencies, state enterprises, and the private sector related
to energy, in order to operate in accordance with the national energy management and development
policies and plans.

Ysziliunan13u)iRmuule U UAIEUATLIM LA U NANUTBILITTINA
Evaluating compliance with such national policies and plans.

YN TR N Um NI TTNUATYTD ALY T TN UATNALINNN
Performing other duties as assigned by the Prime Minister or the Council of Ministers.

ACUINSSUNISUSHISUTYUNIYWAYNIU Committee on Energy Policy Administration

mmzﬂﬁmmiu?émiu‘iﬂmﬂwﬁqx‘;m (N1, ANNANFIADIZNIINATUTHUNINANNULINTR 7 3/2563 a9TUN 31
UNPIAN W.A. 2563 NE1UNAUTINA A9t

Committee on Energy Policy Administration (CEPA) under the National Energy Policy Council Order No.3/2563

dated January 31, 2020 has the powers and duties as follows;

WUALUZUTELNY WNUNTLETUNTLASWRIUN WAZNIATNNTNINATUNAIY
Advocating energy policies, plans, and measures involving energy administration and energy development.

Lmu@mwLﬁuﬁ‘mﬁuLLmumuLszm\‘mwm\iﬁmwﬁqmummmiqmm mu‘%\‘immmmmﬁwﬁ‘mﬁumﬁm
a1auANMNAATYIRNLHUIN LA TATINITAINAN240

Making recommendations on the agency's energy plans and projects including giving opinions on the
priorities of the said plans and projects.

AUBLUEUTHLELAZNIATNIINNATUIIATNAII Y LL@:ﬁﬁunmﬂﬁ'ﬂuuﬂ@wmﬁmmﬂ'ﬂWWWl’]M@WﬂWi
UsuemnaA Wi Tnadnluds

Recommending policies and measures on energy prices and monitoring the changes of electricity rates
according to the electricity price adjustment formula automatically.

RATUUATIAUD ANNTIUABANUENITUNIWTHLNENATITUUINTIR NEARLNITITNGEINT NNTTNIN WAL

NIAINNTBY 7] NAzeaNAINNGUNNEdFaEn1sdadTHN eI NG
Giving recommendations to National Energy Policy Council on decrees, ministerial regulations, and other
measures to be issued under laws on energy conservation promotion.
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ilﬂlﬂﬂﬁ“"lnﬁ"N ‘Vl‘]_I'N ﬂ'j‘ﬁJ mmmimuwmnu iﬁ%ﬂ‘ﬂﬂ@ ﬂi"ﬂ‘]_lﬂﬂfﬂﬂ ] Lmu@im@vmmmwmmi NNTRY @06
LL&»L?‘NM’N ] V]"Q’]LﬂuﬂLﬂElfJ‘ﬂ'ﬂ\‘iﬂquﬂU"lf_l LLNuﬂ’]i“].IiW]ﬁ‘LLZ\]wWmuﬁW@N’]u“ﬂ@\iﬂi‘umﬂiﬁ

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 related to the
national energy policies, administration and development plans.

UPTRUEN ] MNNAMENITNNNIUTE LN BN WLMITNE YT dseaunssun1suleLNe nAS UL INT AN UNNE
Performing other tasks as assigned by the National Energy Policy Council or the chairman of the National
Energy Policy Council.

07 wsisiamnizaynssnnstetfriReuluninaiuand iy
Appointing subcommittees to support operations as necessary.

ACUNSSUNISNOVNUITOAVIASUNISOUSNYWAIIU
Energy Conservation Promotion Fund Committee

ﬂmzmmmiﬂ@mmﬁ@mL@?ﬁumimﬁnﬁwﬁwm (nna.) L‘ﬂummxnﬁuma‘mﬂlﬁwa\mw ToynfAnnsdaL@sunig
AUFNINAIU WA, 2535 LAz luiNKLEN (RUUN 2) W.A. 2550 Hauandiin aail

The Energy Conservation Promotion Fund Committee (ENCON Fund) is a committee under the Energy
Conservation Promotion Act 1992 and Amendments (No. 2) 2007 that has the powers and duties as follows;

3

LAUDLUZLUINIG UANINOUT L\‘i’ﬂ‘lﬂ‘ﬂ LL@”mmummmﬂmmmmﬂmmL\mﬂmwummmﬂi”m TAnuUALA

TsNAT 25 sie N,
Recommending criteria, terms, and priorities for fund-spending in accordance with Article 25 to NEPC.

|
el o

ﬁmimﬁmmiﬁunuﬂ@mmﬁlﬂ%mmiﬁ]qﬂi:mmwmuum”mumﬁm 25 mkuaNe wannoueT Jeula waz
zq"’m”ummz‘iﬂﬁnﬁ NN, AAUARINNIAG 4 (4)

Allocating the funds for the purposes set out under Article 25 in line with the criteria, terms, and priorities set
by NEPC under Article 4 (4).

Auaszilaufanfunanin i ydsn191edna9s 19 3utieMAeTa 1 RUgANLLAINNEIYY
Setting rules and procedures for requesting allocation, subsidies or grants from the fund.

wnadnINIIdRudnewudmiuin e macse nwe.
Proposing to NEPC rates of contribution to the fund from fuel sales.

wneatinvestihsuaemanlauanidulidsesdstudineuse nw.
Proposing to NEPC the types of fuel exempted from contribution to the fund.

ﬁmumﬁmmﬁhﬁﬁuLﬁﬂuﬁmﬂmmmﬁmﬁum@mm NN,
Setting special tariffs with the approval of NEPC.

F.IﬂL%uﬁ’]ﬁﬁ‘iN LﬁﬂNﬁLﬁ‘]&f
Granting special tariffs exemption.

o
N

ﬁmamwwﬁﬁﬁwfaii"umimLa?mmzmﬁma@mmmmm 40 (2) AMNBUINIT UANLNOLT ﬁﬂuimﬁ AW, NUUA
ATNNIRTN 4 (8)

Approving requests for support and assistance under Article 40 (2) in line with NEPC's criteria and terms
under Article 4 (8).

Al UL T UNANN T AT T NITUDEUNNTIEUATNLALN TV NADAINNIATT 41
Devising criteria and procedures for filing requests for support and assistance under Article 41.

B

Ufimnsaulamuninunlflunsyamiyolad
Performing any other acts as prescribed in this Act.
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Energy Committee Meeting Overview in 2020
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/’Nov\-
)

®

msauedeyanaiaiunisdadeniiunssunisassuinssunis
N1ALSETNAIANTBINTENIWNANNU

Nomination of individuals to be appointed as selection committee
for civil society organization of the Ministry of Energy.
wuanwmsgdagaunsldlulesims

Approach for promoting biodiesel usage.

Tasannsnasauudmnssuinmaluladiunaiuayunisliinig
FUNGNNU

Feasibility study on innovation projects that brings technology
to support the Energy Regulatory Qommlssmn Sandbox program.
ﬂ’]i‘ﬂi‘uﬂi‘ﬂﬂixﬁﬂi"]di"]ﬁ’lu’mm‘nﬂL‘WZN

Amendment of fuel price structure.

NIRTNITUIININANIZN LT LA TU LL@wﬂﬁﬂﬁiﬂ’%’%’mﬂ’]i‘
unsszLnmuelsnfnielasalalaun 2019 (COVID-19)

Relief measurement for individual and business sectors during
the outbreak of Coronavirus infectious disease 2019
(COVID-19).

nMamLmaunsinuaT A Ttiinsaauman

Revision of the liquefied petroleum gas price determination.
nsldpanudaemansia1anelan NGV dwFusnlaeans
gnasuziazsnialyl

Determination of the NGV retail selling price structure and
guidance on pli‘bHC transportation vehiclesd,subsidy.
mmmi‘ﬁwmzmﬂ@'mzﬁﬁmmmWﬁﬁimuwemummmwu
{11 COVID-19

Relief measurement for public transportation vehicles to mitigate
the impacts of COVID-19 pandemic.

nsnunaunaninusinisAwas A lulessaive 1 duasilu
WsluRianyuEo

Revision of biodiesel pricing griteria, to formulate high-speed diesel.
mslfutlgalassadeaantndu@enas

Amendment of fuel price structure.
nLmIuNsiUAT AN ANTtins A uman

Revision of the liquefied petroleum gas price determination.
et uuAlANaF19IANTNELAN NGV WAZLUINNNSTRevae
snlALANIANEITONE

Determination of the NGV retail selling price structure and
guidance on public transportation vehicles subsidy.
uwmRmssHunsTunguERanLnFhaedn szuu Cogeneration
Approach on the SPPs who use cogeneration system.

wwmnmsdaasnlaglnihgusuieirsgiagiun
Approach on the encouragement of community power plant
constructions to support grassroots economy.
wuanennsdadsunisiasdulunan i Tessngnm ﬁ""il"‘V] 2
Approach for promoting natural gas business competitiveness,
phase 2.

LHUNNTA AT 5 ITN T AMa2aa9n T IR e e nAm LY
Uszmalne szmdnadl w.e. 2564 — 2566 (3 1)

Three-year procurement plan for liquefied natural gas by
Electricity Generating Authority of Thailand during 2021-2023.
Lmqmqmrﬁfmmﬁ@mmﬂnmﬁﬂ NGV snlagansansngnie

Approach on NGV retail selling price subsidy scheme for public o—.'

transportation vehicles.
WUINNNITUTNNITANNITNGINAR WA A 909a09LszImAaN
HANTENUNNTUNITZLN AT Ta |2 FaTARR-19

Approach on the national reserve margin management as the
impact of COVID-19 pandemic.

naumaunsinuuas A itiinsdauman

Revision of the liquefied petroleum gas price determination.
wUNINTARETUNINARTHA 1A NNAS B A AR L UL
AAFILUNAIAT

Approach on promoting power generation from rooftop solar panels.
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05

06

07

08

09
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PR NANTLNALNULAZWANNUNNIARN W.A. 2561 - 2580
Draft of the Alternative Energy Development Plan 2018 - 2037
(AEDP2018).

faunuimwnAsantiinsaslszmelne wa. 2561 - 2580
au1l3u1g9a3ail 1 Thailand Power Development Plan 2018 -
2037 Revisionl Draft of the (PDP2018 Rev.1).

FUNURUSN WA WA, 2561 - 2580

Draft of the Energy Efficiency Plan 2018-2037 (EEP2018).
FINUNBLEMNIAANNIANEEITHTR W.A. 2561 - 2580

Draft of the Gas Plgn 2018;2037.
unanNNIAEs NN ARSIanIanLszaa e Wi
Guidelines for promoting the installation area of EV charging
station mapping.
nsAnEanTIA IR wazn1sdRn sz uLd N I dusy
annfidntlszqlufinaeseuaudlnin

Study on electricity tariffs and the appropriate power distribution
system management for electric vehicle charging stations.
Tassnnsnagauuianssamitmaluladunaduayunislininag
FTUWATI

Feasibility study on using innovative technologies to support
energy services.
Lgmua‘m?mmrﬂm?mmumuumﬂLWMLL@”LLNuWﬁmmminmmu
insudenae

Fuel crisis response plan and Oil Fuel Fund strategic plan.
nsfuuadRsdeRudnauiedadTunIsauinENANY
Determination of the contribution ratio for Energy Conservation
Promotion Fund. )
peUfulgandnnisuazasazidaalasenislsdl Wi nguauiiie
LATEFNAFIUIIN

Amendment of the principles and details of the community
power plant project for grassroots economy.

02

wanInnaiNsAImaisIA o Isandusestindunguimaviauia
Criteria for calculation of ex-refinery price for high-speed diesel.
NINLNUNNITNUUATIANTN BT IRTIR AL

Revision of the liquefied petroleum gas price determination.
‘n’aLauﬂLmuTﬂmmﬁﬂLﬂmmt’ﬂ,mummmm@ﬂ‘lﬁm\imi SPP
Hybrid Firm

Policy proposal to subsidize SPP Hybrid Firm bidding winners.
LUINNNN9LEINII NN TERan T TInT RN
Administrative approach guidance for liquefied petroleum gas
exports.
LuanNIIaansEAN Idan A UWASI WA MU ss U
Approach on the energy expense subsidy for individuals.

w1 uannns Jeula uazandumnudAyaanisldaie
Runasuiaduaiunisayindndsnu s w.a. 2564
Method, criteria, requirement, and priority for disbursement of
Energy Conservation Promotion Fund for Fiscal Year 2021
wwmnanedaddnlsdlifinguauieinsgiaguen
Approach on the promotion of community power plant project
for grassroots economy.
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Thailand Energy Trilemma Index 2019

aun. 18Tnsinasesanisssfiufaiainnanu
angasunduredtszmalne unldlunisdsuidunanis
mmuu‘lﬁﬂmﬂ LR LL@vmmmimuwmmumuumim
ARILNIINNTUTILNENANNUUWITR (TWD.) WATATUZNIINNT
IRl LNANANU (NLN.) iedsiarn s uLARa uILEY
YIUININANIUITELEY UTEnNaUAE WNWARWIAIAINIS
AR N 2991/5T A LWNWBUEN WAL LNUABWINANY
NALNULAZNANIUNWIALN, LHLLTINIIANNIANT83 TN
LL@:LLmuu?fmﬁmﬂjiﬁﬁﬁuL%Lwaq Tmﬂﬁli’humm@\mmus
g Ae AKTUASATUNAIY ANEIAT A
warANSaduA1unasu 39lul 2562 dsunalnaiina
AzLUUNNTUZRRIUAINIIN 3.34 AZLUL AN 5.00 AZLUL

asUwanisUs:oulunca:dnu aud

EPPO has employed the Thailand Energy Trilemma
Index tool for the performance evaluation of energy policies,
plans, and measures approved by the NEPC and CEPA.
The assessment reflects the drive of Thailand Integrated
Energy Blueprint that consist of PDP, EEP, AEDP, Gas Plan
and Oil Plan with three ultimate objectives; energy security,
energy economy, and sustainability, whereby in 2019 Thailand
achieved an overall assessment score of 3.34 out of 5.00
marks.

The summary of assessment results from each dimension is described as follows:

mwudumdwuwﬁ\mu
(Energy Security)

4.00

AWHIBUGUWANU
(Sustainability)

3.20

ALY AVAUWANWIU
(Energy Economy)

3.10

nan7Usviiu TETI T 2562
TETI assessment result in 2019

1. n:)‘luuun\lmuula\l\l’lu NN@ﬂqiﬂﬁ‘“’LNu‘W‘i”ﬂU
ATULUY 4.00 41N 5.00 ATULL mmu@umwm WUy
FNUANNTIAIL AT ANE ST mmummmmmmwim
AZLUU 5.00 TALA A uauAsa Lifaummmmﬂ%lmlﬁq IEGLN
SnfanARHNG1289 LAANMANINMANETTINAIT1H 1)
Uszina sasaunlfnzunu 4.13 A ArANgRENEs
mm‘lﬁmwwavuumﬂmLmemwmﬂ”LWWq Lmemumm
mmmmmmiﬂ@uﬂ@q A AnumaInuane 189 TaINGT
1 lunsnan i wasdndaunisrindhnaseudusiu linziu
3.31 uay 2.33 mua1du Tnamasiinisdauasnliiingld
WA LMALMUIasantAnelulsTna ieaanistindn
WAINIUANFANL TN A me'fmLﬁuﬁméqumﬂ%’wﬁwm
WNWALUANLEL PDP LAZLLHL AEDP $987990uAai19n2 143
AudnlalFUszaauldnasauetnalilss@nsnnmnaiLu
EEP
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2562

wBauisunanislssiliv TETI T 2556 - 2562
TETI assessment result in 2013 - 2019

1. Energy Security the evaluation score is 4.00
out of 5.00 marks, which ranked first when compared with
Energy Economy and Energy Sustainability scores.
The success indicators that achieved 5.00 marks are
access-of-electricity, reserve power generating capacity, and
diversity of primary fuel supply; followed by a 4.13 mark on
power transmission and distribution losses; whereby success
indicators that need improvement are diversity of electrity
generation and energy import that earned 3.31 marks and
2.33 marks, respectively. Therefore, the use of domestically
generated alternative energy should be encouraged to reduce
energy imports and increase the utilization of renewable
energy in accordance with the PDP and the AEDP as well
as promote public awareness on efficient energy consumption
under the directions stipulated in the EEP.



Az3uI>andWANS2AUAIIWLTUAYATUWAIIU

Key Performance Indicators for Energy Security

SusunSaBeuRFGVNISTIUIN (Access-to-Electricity)

AMAWENYIAYWANUZVInSYYS:UUAAIA:A g UNTWiN

(Electric Power Transmission and Distribution Losses)

Usunrumaveaaluihdrsev (Reserve Power Generating Capacity)
AUKAINHANYIONIRFOIWAVNIZIUUS:INA (Diversity of Primary Fuel Supply)
A WHANHAYIOVIFaIWAVNTFlunNswAATWIN (Diversity of Electricity Generation)

AadounsUNIFWANWIUIUGU (Energy Import)

2. A2 WINANEUWAWIU ﬁmmaﬂmﬁujﬁzﬁu
AZWUY 3.10 21N 5.00 AzuLY TEyaAIRUgANLLITELINGS
nAsueata wavyar1RugannusAA1 ANy
1fAzIL1U5.00 ?mgj\mﬂé’ﬂmuu 4.64 A A Mane If e
pirdeu wafldaildiaauddafinasilfuse 1dun yas
AsdnAy Arldaenandsitinsiaenaesniaizeu
memmivxlﬁﬂz%u%uﬁ@mﬂmmlum Az 2.10 1.02
WAz 1.00 ANNAAU Imﬂmsuwmmmumﬂmwmmwuumu
mﬂuﬂrmﬂlummu memmimmwmmumn
finatlazinAag uvaAsdaT NN s ANEA NN g1
WAWIUIUAIAATITEN NIATUAY LWATAIARARIUNTTN
ANNLEY EEP

Az3uI>andWANSAUAWTVANATUWAIIU

Key Performance Indicators for Energy Economy

yanilugaryuidoiwavwawuweada (Fossil fuel subsides)
yaniugaryus MW INNIASY (Electricity subsides)

AlgvaaantuiliasidgugovnsoiSou (Household Petroleum Expense)

Atg9ollihaeunsoiSou (Household Electricity Expense)
s yMWihdArnSuiienisaunalkny (Industrial Electricity Prices)
UAAINISUNIFTWAWT (Fuel Imports)

3. A2 WHHUGUWAWIU Frannstlseifiufisziu
AZLUU 3.20 AN 5.00 Azuuulaanislasetntseunszan
piaialszanng maﬂ@'@mﬁ’ﬁfﬂf‘ifaumﬂﬂr;i'amﬂ%wﬁqmu%ué]’u
LL@mﬂi‘lmW@\muwmwwmmﬂamm 1&1@ CUUU 4.48
4.23 Uy 3.73 ANNAAL LmemummmmmL@@wmaﬂiuﬂm
Taun ﬂfmll?;lL'WT?;Iu‘ll‘ﬂ\‘iSWUUW@N’WHLW@?@QiUW@\N"lu
WU ﬂ‘i:ﬁ@ﬂﬁﬂ’]Wﬂ’]ﬂ‘ﬁWﬂN’M‘ﬂumﬂ‘Vl’]EI Lazdnaa
ma’lmwmqmwmmuwmmimmﬂsluﬂiymﬂ IfAziuu 3.05
2.20 UAY 2.19 AL TarlszmAlna pasudnsunnas L
ANLERBNUNN TR R szuL ATt e I 1Ea a3 a s
Usznalne W.A.2558 - 2579 Litesa95 N ULRN1THAR
”LWﬁ’]mnwmmwuumwmmLmu PDP uazlNu AEDP
AR T NN LN TN IS Y e 98 951
nsnan AN UIyUReY waznisldaiueusinia
Tuaunam

5.00
4.13

5.00

5.00

3.31
2.33

2. Energy Economy the evaluation score is 3.10
out of 5.00 marks. Full marks were achieved on fossil fuel
subsidies and electricity subsidies, followed by a 4.64 marks
on household electricity expense. Nevertheless, success
indicators where improvement is required are fuel imports,
household petroleum expense, and industrial electricity
prices with a score of 2.10, 1.02, and 1.00 marks, respectively.
Thailand should increase the use of domestic renewable
energy to compensate energy import from overseas as well
as enhance the effectiveness of energy consumption in
residential, transportation, and industrial sectors according
to the EEP.

5.00
5.00
1.02
4.64
1.00
2.10

3. Energy Sustainability the evaluation score is
3.20 out of 5.00 marks. CO2 emission per capita, CO2
intensity and final energy consumption per capita achieved
a score 0f 4.48, 4.23, and 3.73 marks, respectively. However,
according to the assessment results, there are areas that
require improvement as follows; flexibility in energy system
to support renewable energy, final energy Intensity, and
share of renewable energy with a score of 3.05, 2.20, and
2.19 marks, respectively. Thailand should push forward
the implementation of Thailand Smart Grid Development
Master Plan 2015-2036 to lodge an increment in power
generated by renewable sources according to the PDP and
AEDP in power addition to the encouragement of Energy
Storage System (ESS) to accommodate power generation
using renewable energy and the adoption of Electric Vehicles
(EV) in the future.
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Key Performance Indicators for Energy Sustainability

Us:‘a‘n§n‘1wms’fz‘fw§\hnué‘?uqar‘nu (Final Energy Infensity)

misTBwawnudugaingcoroUs:2ns (Final Energy Consumption per Capita)
dadoumstdwavnunannuhwaaldngtuds:ina (Share of Renewable Energy)

A WEanguzovs:ULWANWNUIToSOUSUWAWIUKYUISEU
(Flexibility in Energy System to Support Renewable Energy)
misUassfgiSouns:andonsidwavviududu (CO, intensity)

misUassfingiSouns:anderioUs:21ns (CO, Emission per Capita)

AnunIsniwavwul 2563
Energy Situation Overview 2020

annunnsningaanud 2563 Tnannsannis naseu
Fuduanas 4.9% edeausuildey mammﬁmﬁuﬁmn
nasstyuianiuAsEgiazeslng (GDP) wmunmu
ANAUINTLATHENALATAIANULUITR (AAT. )mamummﬂ
ARAY 6.1% Immﬂ@mmsmmﬂaummum@mm 6.6%
N19LEINANIALENTU LATNTAYUIINLTUFAIAAAY 1.0% LAY
4.8% AINAAL @mmmmﬁﬂmiﬂm@mw -0.8% wazARITYT
WuaTWAIUAA 3.3% 189 GDP muﬁmmwmummm
sonunnsnindeanulngludl 2563 fail

nstiwawuBuGU anas 4. 9% anmsldingu
fianas 11.8% Fa83saNAinnas 6.3% Liesanuanszny
ANMTUNIITLNATesTela3aTATA-19 denalfAanudaanis
lindsnuanas uaziAsegiantelulssimaAtzansi 'lummzw
udin/anlufifisa 6.4% wmmuwmmuumﬂmwmu
0.4% wazlnfingndndinisldiiadn 6.7% iilesanntaned
2562 Tilad I ndsrinestlssmAana Budnadnssunduy
3 139 1oun Tsalwiadeu (354 Mw) Tagliintin R (269
MW) wazlsalnfnlaazs (1,220 Mw)

N1STEWAYNIUIUAU o Primary Energy Consumption

2.20
3.73
2.19
3.05
4.23
4.48

The overall primary energy consumption had declined
by 4.9% when compared to the year earlier. This was aligned
with the 6.1% annualized decline in GDP reported by the
Office of the National Economic and Social Development
Council (NESDC). The value of merchandise export felt by
6.6%, private consumption and investment dropped 1.0%
and 4.8%, respectively. The average headline inflation was
marked at -0.8% while current account surplus in terms of
GDP was at 3.3%. These factors influenced the Thai energy
situation in 2020 as follows:

Primary Energy Consumption was declined by
4.9% as oil consumption contracted 11.8% and natural gas
consumption dropped 6.3% due to the spread of COVID-19
which reduced energy consumption and decelerated domestic
economy. The use of coal/lignite rose by 6.4% and renewable
energy climbed by 0.4% while electricity import was grown
by 6.7% as three hydroelectric stations in Laos started their
power supply to the grid, namely XePian (354 MW), Nam
Ngiep (269 MW), and Xayaburi (1,220 MW) in late 2019.

KUDY: WuuisSisalinguinunduduciodu Unit: Thousand barrels of crude oil equivalent per day

745

¥ 844 4364

Angsssua
Natural Gas

nnuRu/anlud
Coal/lignite
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ANIUNISNUWAWUIAA:ITQ o Energy Situation by Product Type

UUANSASU e Refined Products
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The consumption of refined products totaled at
127.3 million liters per day, declined by 11.5% due to the
spread of COVID-19 thereby reducing the volume of
transportation especially during late March to end of June where
the lockdown and work from home measurement were imposed.
Consumption rose in the third quarter from the relaxation of
lockdown measurement, the additional public holidays, the
promotion of nationwide tourism campaigns, and the
cessation of remote working practices. The consumption of
each product could be found below:

e Diesel The average daily consumption was 65.5
million liters, a decrease of 2.7% on a year-on-year basis.
This was partially due to the reduction of agricultural products
transportation resulting from the drought around the beginning
of the year, and floods in numerous areas around October
to November, thereby reducing diesel consumption.
Additionally, the COVID-19 pandemic reduced land
transportations especially the public ones as the government
imposed lockdown measurement, as well as the cancellation
of Songkran holidays that halted people from travelling back
to their domiciles unlike previous years.

e Gasoline and Gasohol The average daily
consumption was 31.7 million liters, a decrease of 1.2% on
a year-on-year basis,which roughly translated to 0.5 million
liters per day. The main contributing factor was the COVID-19
pandemic where the Thai government has announced
Emergency Decree on 26 March 2020 to control the spread.
The government has also introduce measurements such as
social distancing, work-from-home, and reduction of
inter-provincial travelling. Therefore, the demand for this fuel
category was subsided as a result.

e Jet Fuel The average daily consumption was 7.5
million liters, a decrease of 61.6% on a year-on-year basis.
The spread of COVID-19 brought a massive disruption to
the aviation industry. Number of airlines started to halt their
international flight operations since the middle of March 2020.
Moreover, the Civil Aviation Authority of Thailand (CAAT)
barred incoming aircrafts from entering the Kingdom of
Thailand from 7 April onwards to control the spread of
COVID-19. As a result, the demand for jet fuel went into
continuous decline. However, the government has promoted
domestic tourism under the “Rao Tiew Duay Kun” scheme
starting in September as part of the year-end economic
stimulus effort by subsidized 40% of passenger fares that
brought back demands for domestic air travelling.

e Fuel Oil The average daily consumption was
4.8 million liters, a decrease of 10.9% on a year-on-year
basis from the reduction of activities involved in transportation
and industrial sectors.
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ﬂ1315tjﬁlju§‘ll‘§’v§d e Refined Product Consumption
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The consumption was declined by 12.5% from a
year earlier to 5,740 kilotons. The demand from almost all
major economic sectors was deteriorated because of the
spread of COVID-19.The use of LPG as petrochemical
feedstocks was accounted for 39% of total consumption but
was down 17.2% in terms of volume. Household sector
attributed for 35% of total consumption, registered a decline
of 4.4%. Transportation sector was composed of 13% of all
consumptions as volume dropped 26.4% due to the reduction
in retail fuel price, as a result, some LPG-vehicle drivers
changed the source of energy to petrol. Additionally, the
number of LPG-powered vehicles was also reducing. Industrial
sector was accounted for 11%, a 7.3% shrank due to the
broad economic slowdown. Internal consumption was
accounted for 2% increment in usage.

nN1std LPG Twsiwu 11a:02INU e PG, Propane, and Butane Consumption

KU2Y: WUAU Unit: Thousand tons

-] =]
e | s |
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N1YSSSUYNA e Natural Gas

ﬁﬂ?mmmﬂ‘i@ﬂ'ﬁ'?zﬁu 4,368 AugnuIATA
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The consumption of natural gas tallied at 4,368
million standard cubic feet per day, an 8.0% contraction with
the reduction of natural gas consumption came from all
branches of the economy. Furthermore, the demand from
petrochemical sector downed 10.2%, the demand for power
generation dropped 6.7%, the demand from industrial plants
felt4.6% also as a result of economic recession, the demand
for vehicle use registered 28.1% dropped as part of NGV
motorists converted back to fuel oil since it became more
affordable. In addition, the use of NGV in travelling has
reduced as a result of the spread of COVID-19.

N1sTEMN1IsSSUYIASIYATIIN o Natural Gas Consumption by Sector

KuUoo: AuanuiAriuacdiodu e Unit: Million cubic feet per day
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The consumption in 2020 was 18,244 Thousand
tons of crude oil equivalent, a 6.9% increase from the
use of coal in industrial sector.

e Lignite The consumption in 2020 was 3,367
Thousand tons of crude oil equivalent or a 4.5% decline. As
much as 97% of lignite consumption took place for power
generation at EGAT's Mae Moh Power Plant, albeit after
taking into account a 3.2% reduction because of lower domestic
lignite production. The remaining 3% of the consumption was used
in the industrial sector such as clinker process in cement
production and paper production. Industrial lignite consumption
volume diminished by 36.8%.

e Imported Coal The Consumption in 2020 was
14,877 Thousand tons of crude oil equivalent, a 9.9% increase,
due to the power generation usage of IPP, including an
increment from industrial sector consumption.
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NsTFANTUA/NURAU e Lignite and Coal Consumption
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Industrial Industrial

e Peak Electricity Demand The peak electricity
demand was registered on 13 March 2020 at 2.14 pm at
30,342 MW. This was 6.0% less than the forecasted peak
electricity demand from all three electricity agencies made
on the year earlier.

o Electricity Consumption The total consumption
in the year 2020 was at 187,047 million units, a drop of 3.1%
from the year earlier. The reduction was seen in almost all
sectors especially industrial sector and business sector
because of the spread of COVID-19 that has made tremendous
impact to both domestic and international economic conditions,
and also the tourism sector. Major business groups that
consumed much less electricity as a result of lockdown
measurement are hotels, department stores, restaurants,
and nightclubs. Nevertheless, the household electricity
demand has risen sharply due to higher temperature as well
as the encouragement of stay-at-home, stop infection for the
nation and work from home practices. The demand from
agricultural irrigation was also seen lower.

o Ft Chorge was stipulated at -12.43 satang per
unitduring September 2020 and December 2020, a reduction
of 0.83 satang per unit when compared to the period between
January 2020 and August 2020 where it was at -11.60 satang
per unit. The Ft charge during January 2021 and April 2021
was further reduced to -15.32 satang per unit.
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neuwawuNaveaaluwhgeovds:inAlng w.A. 2561 - 2580
auudsudsvnsun 1 (PDP2018 auudSudsuasun 1)
Power Development Plan 2018-2037 Revision1 (PDP 2018 Rev.1)

N LleduR 19 AunAxN 2563 uay AIN. WWHadu 20
FA1AN 2563 THAMNITLTALLHUNBN WA AIHAR WA T8
Uszmelne w.a. 2561 - 2580 a1Tuil3utlyansad 1 (PDP2018
atfulFuigenan 1) wadiudhmanauazununisana i
109l599unAsNUnyUREUliaenadesiuulaunalaglnia

Aﬂl a KX A o |
TUTUNBLATHFNAF1UIIN TaNReRNITUF L aLNN3A e L
Wnssuuuazununislanlssliineananszuvaasdsdlnin

o d’lj a a v 5
waniszinmiaemaastauilselilaumunzanninay
feflspalduannisuazannfgIANAINLEL PDP2018 Tng
aguanszdAtyaesuui PDP2018 atfulfuilgendd 1 1Hasil

PDP2018 Rev.1 has been approved by the NEPC
on 19 March 2020 and subsequently by the Cabinet on 20
October 2020. The plan aims to adjust targets and electricity
distribution plans for renewable energy power plants to align
with community power plant policies to support grassroots
economy, as well as the amendment of connection and
disconnection schedules for several fossil-fuel power plants
to become more appropriate while frameworks and assumption
shall be inherited from the PDP2018. The summary of
PDP2018 Rev.1 can be found below:

1. MwssuovravniswaalWdiudovd 2561 - 2580 TAvU

Overview of power generation capacity in 2018 - 2037

favwaalwihAvacoonans:uu
FouU 2561-2580
Power generation capacity

to be disconnected
during 2018-2037

wn:dad e MW

favwAaTWINEUD 2560
Power generation capacity
at the end of 2017

46,090

wn:Sad e MW
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soumAvwAaWi
MvAufivy 2580

Total power generation

capacity until the end of 2037

wn:3ad ¢ MW

mavwAalWiky 9ovd 2561 - 2580
New power generation capacity
during 2018-2037

56,431

wn:dad e MW



2. Mmaveaalnsynsisvilihikulugovl w.a. 2561 - 2580 ngnawwds:nnlisviuih
New power generation capacity for 2018 - 2037 classified by power plant types
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Imported from overseas
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Renewables energy power plants

20,766 wn:3ad e MW

Tsvlwdhwavdaunau

Total

56,431

wn:3ad ¢ MW

Pumped storage hydro power plants

\—. 500 wn:3ad e MW

TsvlWdhouAu/anlud ———

Coal/lignite power plants

1 ,200 n:3ac ¢ MW

IsvluihAowsousou Tsuluih
Combined power plants cycle s:uulARUIUDISHU
1 5,096 UNSaE o MW Cogeneration power plants

2,1 1 2 wn:>ad ¢ MW

3. IsviWdhwavuryuidsulrianuneu AEDP Tugaul 2561 - 2580
The new renewable energy power plant according to AEDP in 2018 - 2037
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and hydro energy
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SOV
Total

18,696
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Waste-to-energy power plants

400

wn:dad e MW

Tsvlwuhiggoniw

Biogas power plants

400

wun:ad e MW

WAWIUIIAVOINAY

Solar energy
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un:Sad e MW

Tsulwuwndouoa

Biomass power plants _.: _
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1 ,933 wn:5ad ¢ MW
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4. dadruniswaawawuluidangnaiuds:inniFoiway

Proportion of power generation capacity by types of fuel
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Amendment of Fuel Price Structure

NN, LHeduN 15 Aguiay 2563 AuALuTaUNIs On 15 June 2020, CEPA has agreed to amend
ﬂﬁ?v‘i_lﬂgwﬁﬂLﬂmﬁmﬁ‘ﬁ’]mmmm o Tsendunsui@awnae  the calculation of ex-refinery price and marketing margin.
Lmzﬂ’]iﬁ'}mmﬁﬁmimmﬂﬁﬁﬁul,%@L'Waxi Taaduaiiasuld The new calculation has become effective since 17 June

%ﬂLLﬁi"fuﬁ 17 Raune 2563 LﬂuﬁuiﬂﬁQﬁ 2020 according to the following details:
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1. KANINCUNNISNIKUQSIAT 1U TSYNAUUNDUIFOIWAY

Calculation of Ex-Refinery Price
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Gasohol 95 Fuel = (1 from [Type 2 Gasoline Base Price + (Y1 $/Barrel * Exchange rate /158.984)]

of Ethanol Price

+(
Gasohol 91 Fuel

-X.)
X)
(1-X ) from [Type 1 Gasoline Base Price + (Y2 $/Barrel * Exchange rate /158.984)]
(X ) of Ethanol Price
Gasohol E20 Fuel (1-X )
X)
-X,)

from [Type 1 Gasoline Base Price + (Y3$/Barrel * Exchange rate /158.984)]
+(

of Ethanol Price
Gasohol E85 Fuel

(1

from Type 1 Gasoline Base Price + (X4) of Ethanol Price

Whereas

X = The minimum percentage by volume of denatured ethanol for Octane 95 with
10% ethanol blend (Gasohol E10) according to the announcement of Department
of Energy Business.

Y = The difference between the value of oil mixtures that are additive to base gasoline,
and the value of oil mixtures that are subtractive from base gasoline, where a
mixture of which with denatured ethanol would yield Gasohol E10 fuel with octane
number 95 according to the announcement of Department of Energy Business.

X = The minimum percentage by volume of denatured ethanol for Octane 91 with
10% ethanol blend (Gasohol E10) according to the announcement of Department
of Energy Business.

Y = The difference between the value of oil mixtures that are additive to base gasoline,
and the value of oil mixtures that are subtractive from base gasoline, where a
mixture of which with denatured ethanol would yield Gasohol E10 fuel with octane
number 91 according to the announcement of Department of Energy Business.

X = The minimum percentage by volume of denatured ethanol for gasoline with 20%
ethanol blend (Gasohol E20) according to the announcement of Department of
Energy Business.

Y = The difference between the value of oil mixtures that are additive to base gasoline,
and the value of oil mixtures that are subtractive from base gasoline, where a
mixture of which with denatured ethanol would yield Gasohol E20 fuel according
to the announcement of Department of Energy Business.

X = The minimum percentage by volume of denatured ethanol for gasoline with 85%
ethanol blend (Gasohol E85) according to the announcement of Department of
Energy Business.

Ethanol = The price of denatured ethanol according to the requirements approved by the

Price Committee on Energy Policy Administration
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1.2 UNuIvU3U Gasoline Fuel

WuBuaanny 95 =  (31A1NSWUNENEN98991AINANTBRAIAINAEIT + WILHEN) 71 60°F
x 3 anilaL /158.984

a8

$1ANTNHULLUTUE19B951ANNANS 91A1 Mean of PlattsSingapore (MOPS) LUwE 95

20IARNANRNIALDLEY

WILHBN = AlfuRnnmtingu 2.05 wisnnyauigreunfien + A1uds World
Scale rﬁ%ﬂG‘*@manﬂﬁ'mﬁuﬁuL@?{ﬂmqﬁwﬁmmm VLCC : LR2
dnduFasay 60:40 wUL Long Term Charter (R9aTL5 — A7s190) +
Antlsziuit¥enas 0.084 289 C&F WsTuAL + Angrydsfanay 0.3
999 CIF thsfupu + Ardnsesinifuiienanuiiung 0.68 Wity aniy

|
a Ay

AALNTIA (A17091N0UALNTREAY 6)

Octane 95 Gasoline = (Asian market reference gasoline price + premium) at 60°F

x currency exchange rate / 158.984

Whereas

Asian market reference Mean of Platts Singapore (MOPS) for Octane 95 Gasoline

gasoline price

Premium = Fuel quality adjustment at 2.05 US dollars per barrel + Worldscale
freight rate of long-term charter via VLCC : LR2 crude oil tankers
at a ratio of 60:40 from Singapore to Sri Racha + insurance fee at
0.084% of crude oil cost and freight expense (C&F), plus loss rate
at 0.3% of crude oil CIF+ fuel reserve fee for national security at

0.68 US dollar per barrel (crude oil storage level is 6%)

Wwudunuguadan 1 = (eeduuuiudeBesainanstesnainniniaieids + wWilaw) 1 60°F
x fnsuanilasu /158.984

a8

$1ANMNTUILUTUE1989TIANNANS 91A1 Mean of Platts Singapore (MOPS) 1LuT1 91 Non-Oxy

2DIRRNANHN AL

WILH eI = mﬂimmmwmuu -0.63 LM?EIELI@‘MWWQ‘LI’W?LT@ + AYUds World
Scale mma‘@mimmuumuL%ﬂmqmwunmmm VLCC : LR2
dndauFesay 60:40 WUy Long Term Charter mﬂiﬂ? - mmﬂm) +
Anlsziuiuienas 0.084 709 C&F tsuiy +Angryidnienas 0.3
299 CIF tifufy + Andrseaindiuilenausiung 0.68 Wistnyaniy

FaUNfiea (A1retinsdufuniesas 6)
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Type 1 Base Gasoline =

Whereas
Asian market reference

gasoline price

Premium

WwuduNuguTlan 2 =

a8

AR T UL UTUR19B9TIANNANS

2DIRRNANHN AL

a A
WILNEN

Type 2 Base Gasoline =

Whereas
Asian market reference

gasoline price

Premium

(Asian market reference gasoline price + premium) at 60°F

x currency exchange rate and / 158.984

Mean of Platts Singapore (MOPS) for Octane 91 Non-Oxy

Fuel quality adjustment at -0.63 US dollar per barrel + Worldscale
freight rate of long-term charter via VLCC : LR2 crude oil tankers
at a ratio of 60:40 from Singapore to Sri Racha + insurance fee at
0.084% of crude oil cost and freight expense (C&F) + loss rate at
0.3% of crude oil CIF+ fuel reserve fee for national security at 0.68

US dollar per barrel (crude oil storage level is 6%)

v 1
(:rAtndULNTUE 9B AINaNTIasRaIARNIALeLEE + WILHEN) 11 60°F

x §RIwANLALI /158.984

91A1 Mean of Platts Singapore (MOPS) LU 91 Non-Oxy

mﬂ?”mmmwﬁﬁﬁu 1.57 wiseyanigsaunsisa + A1a1d9 World
Scale ﬁfmL?@Ui?‘i’;ﬂ‘ﬁ’]ﬁuauL@ﬁlﬂﬁfmﬁﬂwﬁﬂﬂuﬂm VLCC : LR2
dnduFasay 60:40 wUL Long Term Charter (R9mlLs — A3s100) +
Anlseiusit¥asnaz 0.084 189 C&F thiluny + Agoudefenas 0.3
289 CIF tifufy + Adrseaindiuilenausiung 0.68 Wistnyaniy
AAUNFLTA (ﬁﬁ?@qﬁﬁﬁuﬁuﬁ%mz 6)

(Asian market reference gasoline price + premium) at 60°F

X currency exchange rate / 158.984
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Mean of Platts Singapore (MOPS) for Octane 91 Non-Oxy

Fuel quality adjustment at 1.57 US dollars per barrel + Worldscale
freight rate of long-term charter via VLCC : LR2 crude oil tankers
at a ratio of 60:40 from Singapore to Sri Racha + insurance fee at
0.084% of crude oil cost and freight expense (C&F) + loss rate at
0.3% of crude oil CIF+ fuel reserve fee for national security at 0.68

US dollar per barrel (crude oil storage level is 6%)



1.3 UnuGrzanyui$o High-speed Diesel

a8

Whereas

2
s

o a [ ¥ o =3 a a
muummamgmm = (1-X) mmmmu’muﬁmemmé’wmmmnmwmmmmqumm@ﬁﬁ

+ (X) 99manluleAmatssinmuiatedinafueansatudu

luledina

Wrlusimanyuiad198931An
NaNTBIAAIANRNALLES

a a
WTLNEN

ZazarlnaFunnslulesaalssn i A ALne SaMINLa AL AR
ALtanyWE) ANdsznIANINgINANAIIN

sanegaslulefmallssinniniawanasiadnsnludy ANUANN LT
AAIENIINNTILINFUTHUN WA WA UTE Y (UNNADART)

(0.9184 x MOPS Gasoil 10 ppm + 0.0816x MOPS Gasoil 500 ppm
+ WHHEN) 71 600F x M3 anilasi /158.984

A12UE9 World Scale é’wﬁf@mmﬂﬁﬂﬂuﬁuL@?;ﬂﬁqqﬁwﬁﬂﬁumm
VLCC : LR2 dndnudanay 60:40 WUL Long Term Charter (@eatd$ -
F39711) + AlsrAudasesay 0.084 189 C&F sy + ANgTyLas
fatiay 0.3 994 CIF thsfuAy + Ardsestinduilensusiua 0.68
wisryauigreunfies (fnsestiniuALienas 6)

High-speed Diesel =  (1-X) of Asian market reference high-speed diesel price

+ (X) of the price of biodiesel with fatty acid methyl ester

Biodiesel price

Asian market reference

high-speed diesel price

Premium

The average percentage by volume of biodiesel with fatty acid
methyl ester according to the announcement of Department of

Energy Business

Reference price of biodiesel with fatty acid methyl ester according

to the requirements stipulated by CEPA (baht per liter)

(0.9184 x MOPS Gasoil 10 ppm + 0.0816x MOPS Gasoil (0.9184
x MOPS Gasoil 10 ppm + 0.0816 x MOPS Gasoil 500 ppm + premium)
at 60°F x currency exchange rate and / 158.984

Worldscale freight rate of long-term charter via VLCC : LR2 crude
oil tankers at a ratio of 60:40 from Singapore to Sri Racha, +insurance
fee at 0.084% of crude oil cost and freight expense (C&F)+ loss
rate at 0.3% of crude oil CIF + fuel reserve fee for national security

at 0.68 US dollar per barrel (crude oil storage level is 6%)
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1.4 thluia Fuel Oil

e

o w

UINHULAN 600 (2%S) [(FO 180 (2%)t x 0.836) + MOPS Gasoil 50 ppm) x 0.164]

X SR ANALIL x 0.9896 /158.984

Tnsi

FO 180 (2%), 31A1 FO 180 (2%) tu u7 t TngA1uaan 2 gausaasial FO 180 (2%)

24 AUN t-1 UINAQ8139A1 FO 180 (2%) a4 S1A t-2 waam3mae 3

FO 180 (2%) ANUITUANTIANUNTUATHA FO 180 CST 2.0% (@a/’N?ﬂ\ﬁ’]ﬂ?ﬂ@?dﬂ@ﬂﬁ]@’]ﬂﬂmﬁﬂqﬂ

\@uTie) NANgALINALEIIANNGIQAlLTUETLT LAIUI9R0e 13,1784

Fuel Oil 600 (2% Sulphur) = [(FO 180 (2%)t x 0.836) + MOPS Gasoil 50 ppm) x 0.164]
x currency exchange rate x 0.9896 /158.984

Whereas
FO 180 (2%)t = Price of FO 180 (2%) at day t, calculated by 2 times FO 180 (2%) price at day t-1
plus FO 180 (2%) at day t-2 and divided by 3
FO 180 (2%) = The lowest daily price of FO 180 CST 2.0% (asian market reference price) plus its
highest daily price on the same day and divided by 13.1784
UINULAN 1500 (2%S) = FO 180 (2%), x fAnsuanilasis x 0.9896 /158.984
Tneh
FO 180 (2%) = 91A1 FO 180 (2%) Fuil t TnuAIuInIaIN 2 ATuAaEsIAT FO 180 (2%)
24 SUT -1 UINAI8IIAT FO 180 (2%) D4 SUA -2 WAIU13A98 3
FO 180 (2%) = AIRIUAINIIANENEUEEHA FO 180 CST 2.0% (fé”ﬁq%\‘ifmmﬂmwmmmmgﬁmm
\uTie) NANgALINALTIANNGIAATLINTLT WAIUI9Rae 13,1784
Fuel Oil 1500 (2% Sulphur) = FO 180 (2%)t X currency exchange rate x 0.9896 / 158.984
Whereas
FO 180 (2%)t = Price of FO 180 (2%) at day t, calculated by 2 times FO 180 (2%) price at day t-1
plus FO 180 (2%) at day t-2 and divided by 3
FO 180 (2%) = The lowest daily price of FO 180 CST 2.0% (asian market reference price) plus its

highest daily price on the same day and divided by 13.1784

2. KANINOUNNISATUITUAINISOAANQUILUIFOIWAY

Calculation of Marketing Margin of fuel

ANNIIAATA = AnldaNe A1 HBN3U89401 LN T + A ldANaANENNNTI89 N.7
+ AR UADTLENNg
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AldaaAtuNNT 0.7 =

ANTUAI+A1A AT T E A8 d1ineu+Araansyline
+nBuazAteNngaeean 1 iuFnIsTy
ANRNuATadaRNITLazA ldaned1inen

U s ar U Y o ’D’ o/ U 7 =X
+AndsziunialazA ldanaaasindu+Anldanelnausy

+ A& 9T WA ANHN MR+ A TUANEN LN WYIAN AFINEN - NGIMN

AN UANITHLTNNS =

Marketing margin =~ =

+ service station investment

Whereas

Operating expenses of service stations =

ﬁ’mmuﬂmﬁiﬁﬂ'}‘i (393 discount rate Lan)

Operating expenses of service stations + Article 7 administrative expenses

Transportation expenses + wages and office administrative

expenses + utility expenses + applicable taxes and service

station maintenance expenses

Article 7 administrative expenses =

Wages and benefits and office administrative expenses + insurance

premiums and storage facility expenses + transportation expenses

via oil tubes from Sri Racha to Bangkok

Service station investment =

Present value of service station investment (where discount

rate is applicable)

KANINCUBNTISATUITUSIAT U TSUNAUOVUNTUNAUGIZAKIUISD

Calculation of Ex-Refinery Price for High-speed Diesel

NN, a3 21 Auenen 2563 Hufwiuteuaninas
N13AIUINIIAT 1 T39NAUBBIUITUNG NALTANY ULTY
aaARReiULIZNIA 59, (789 TINUARNHUZUAZATUNIN
1R9UNURALEA W.A. 2563 1HaTuTl 28 WiAAN 2563 Lnt
diuasutaFenindunguamanyuio e liaenadesiu
wlauigeeiguialunisdaaiunisldindupimansyudy
~ ¥ s & A% oo
110 dlwhdfusmainsaiugiuestsvna lnafivhiusims

v
°

< = o A @ A | A
NHULTITITHAN (u7) ATUITHUALTANHULTIU 20 wWunneiaan

AR 1 9198 HuateAUTEAILETUN 1 natAN 2563
sl

On 21 September 2020, CEPA has agreed in principle
on the calculation of ex-refinery price for high-speed diesel.
This was in accordance with the Department of Energy
Business on the Announcement of Diesel Specifications and
Qualifications 2020 dated 28 May 2020, that includes
achange in the name of Diesel Fuel to comply with government
policies to encourage the use of B10 high-speed diesel as
the national primary diesel. Regular high-speed diesel (B7)
and B20 high-speed diesel were also positioned as alternative
choices. The announcement has become effective since
1 October 2020.
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MSWA 1 ANVNU:IAANUNMWIDUNTUGIFA W.A. 2563
Table 1 Diesel Specifications and Quadlifications of 2020

‘_ﬁlo'fhu' (New diesel name)
auna 1 aaAu 2563 10uGUlY

AadouwauiuTodiatuthiiudiza FoUaqUu

Mixture of biodiesel in diesel fuel Current diesel name Effective from 1 October 2020

- liigandn 7% tnefsunms

(6.6-7%)* UNTuR ANy UISI5IIHA unsTuRrasuial 7
- Not more than 7% by volume Regular high-speed diesel B7 high-speed diesel
(6.6-7 %)*

- l3igandn 10% taefsunms

(9-10%)* Wndusmanywsad 10 UNTUATANH W81 AN
- Not more than 10% by volume B10 high-speed diesel Regular high-speed diesel
(9-10 %)*

- ldgandn 20% Teenfiunms

(19-20%)" WnsiuRanyuia 20 wnsiuRsanyual 20
- Not more than 20% by volume B20 high-speed diesel B20 high-speed diesel
(19-20 %)*

TagTrAnINtUBNISAUITUSIAN tu TsunAudevuliunaudizanyuisos Gl

The calculation of ex-refinery price for high-speed diesel can be described as follows:

udusrauyuisad 7 = (1) vesanifufmanyiiaf9E ANan1e9naIn)in 1AL T
+(X) ga99atuledmatssinninialedinasuesnsa by

§ o o < go/ o 1 a a

wluslanyuizIsssne = (1-X) 219991ANNTURALTANYUITIE19B931AINANTBIAAI AN AN ALE LTS
(X)) gaeAluledgatlszinniniaeainasiadnsa by

uduserauyusal 20 = (1-x3)mmmmﬁﬁﬁuﬁmauwﬁ*ﬁw%wqmﬂmwmmmmgﬁmmL@Fﬁﬂ
+(X) ga9satuledmatssinninialedinasuesnsa by

Tmed

X = FegarlneFuamsluledmalszinniniaeainasieansa bududnsnnues
Wndunanydal 7 muiszniAnsugsfianasanu

X = FasarlpaiZunmsluladmallsvinniniaeainasiaansaladudnsnnuas
UNUALEAUNMLTIEITNAT AINLTZNIANTNEINANAIIU

X = FasarlpeFunmsluladmalszinniniaeainasiaansablududnsmnnues

wnduAanyudal 20 arntszniAnsugINiandseu

sagalulefmalssinniniaeanasaa9nsa by ANNUANNUTIN

luledioa
ATULNTINNITLINNT UL LN INANUTUTOU (UNFDART)
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B7 high-speed diesel

Regular high-speed diesel

B20 high-speed diesel

Whereas

Biodiesel

Asian market reference

high-speed diesel

Whereas

Premium

(0.9184 x MOPS Gasoil 10 ppm + 0.0816x MOPS Gasoil
500 ppm + WiLHeN) 91 60°F x dnswanilas /158.984

ANTUEY World Scale oﬁ”wﬁﬂminnﬁﬁﬁuﬁuL@?ﬁlﬂﬁfmﬁwﬁﬂ UM
VLCC : LR2 &ndaudaaaz 60:40 WUL Long Term Charter (R9aTdS —
AdsnTn) + Asziufafenaz 0.084 189 C&F thiluAu + Angayide
$peay 0.3 189 CIF tnsfufy + Andrrestnsuiionausiung 0.45
m‘?\mymm*ﬂﬁi@mﬁﬁm (ﬁﬂs@qﬁﬂﬁuﬁuﬁﬁ*ﬂm: 6)

(1—X1) of Asian market reference high-speed diesel price

+ (X1) of the price of biodiesel with fatty acid methyl ester

(1-X2) of Asian market reference high-speed diesel price

+ (X2) of the price of biodiesel with fatty acid methyl ester

(1—X3) of Asian market reference high-speed diesel price

+ (XS) of the price of biodiesel with fatty acid methyl ester

The minimum percentage by volume of biodiesel with fatty acid
methyl ester of B7 high-speed diesel according to the announcement

of Department of Energy Business.

The minimum percentage by volume of biodiesel with fatty acid
methyl ester of regular high-speed diesel according to the announcement

of Department of Energy Business.

The minimum percentage by volume of biodiesel with fatty acid
methyl ester of B20 high-speed diesel according to the announcement

of Department of Energy Business.

Reference price of biodiesel with fatty acid methyl ester according

to the requirements stipulated by CEPA (baht per liter).

(0.9184 x MOPS Gasoil 10 ppm + 0.0816 x MOPS Gasoil 500 ppm

+ premium) at 60°F x currency exchange rate / 158.984

Worldscale freight rate of long-term charter via VLCC : LR2 crude
oil tankers at a ratio of 60:40 from Singapore to Sri Racha, +insurance
fee at 0.084% of crude oil cost and freight expense (C&F)+ loss rate
at 0.3% of crude oil CIF + fuel reserve fee for national security at 0.45

US dollar per barrel (crude oil storage level is 6%)
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Revision of the Liquefied Petroleum Gas Price Determination
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In 2020, Ministry of Energy has revised the formula
of Liquefied Petroleum Gas (LPG) pricing to align with an
increasing volatility in the global market by using the
“Managed Float” pricing mechanism to stabilize the fluctuation
from global volatility. The measurement in the administration
of retail LPG pricing is listed as follows:

On 19 March 2020, CEPA has agreed to the revision
of Liquefied Petroleum Gas pricing by slashing the ex-refinery
wholesale price for three baht per kilogram as a baht was
taken off from the structure of LPG production costs and
another two baht were taken from the reduction of fund
contribution. The objective of this reduction was to lower
a retail selling price of 15-kilogram LPG tank from 363 to
318 baht for three months, which was in effect from
24 March 2020 to 23 June 2020. This was because the
price of LPG Cargo was decreased by around 272 US
dollars per ton in March, from 527 US dollars to 255 US
dollars, as a result of lockdown measurements imposed
in many countries around the world to curtail the spread
of Coronavirus Infectious Disease (COVID-19), as well as
the announcements from Kingdom of Saudi Arabia and
the Russian Federation on an increment of production
capacity in April 2020 as they were engaged in a price
war on oil.

On 15 June 2020, CEPA has agreed with the revision
of Liquefied Petroleum Gas pricing by extended the
stabilization of pre-VAT ex-refinery wholesale price at
14.3758 baht per kilogram. This was with an objective to
keep retail selling price of a 15-kilogram LPG tank at 318
baht from 24 June 2020 to 30 September 2020 because
the price of LPG Cargo has rebounded from 255 US dollars
per ton to 315 US dollars per ton or around 60 US dollars
per ton during May and June 2020. The rise was aligned
with global crude oil price as demands were picked up
from ease of lockdown and travelling restrictions to curb
the spread of Coronavirus Infectious Disease (COVID-19),
as well as the initiation of economic stimulus programs to

remediate the economic impact from the pandemic.
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On 21 September 2020, CEPA has agreed with the
revision of Liquefied Petroleum Gas pricing by extended
the stabilization of pre-VAT ex-refinery wholesale price at
14.3758 baht per kilogram. This was with an objective to keep
retail selling price of a 15-kilogram LPG tank at 318 baht
from 1 October 2020 to 31 December 2020 because the
price of LPG Cargo has rebounded from 315 US dollars
per ton to 354 US dollars per ton or around 39 US dollars
per ton during July and September 2020. The rise was
aligned with global crude oil price as a result of tightening
supplies as Iraq joined the pact to reduce the production
capacity and market worries on the severity of Hurricane
Laura in the Caribbean and the Gulf of Mexico that led to
the shutdown of offshore crude oil rigs. The US crude oil
production capacity was temporarily compromised by around
17 percent as a result. Apart from this, macroeconomic figures
from China and the United States started to show recovery
signs which led to an optimistic forecast on oil demands.

On 21 December 2020, CEPA has agreed with
the revision of Liquefied Petroleum Gas pricing by extended
the stabilization of pre-VAT ex-refinery wholesale price at
14.3758 baht per kilogram. This was with an objective to
keep retail selling price of a 15-kilogram LPG tank at 318
baht from 1 January 2021 to 31 March 2021 because the
price of LPG Cargo has rebounded from 354 US dollars
per ton to 431 US dollars per ton or around 77 US dollars
per ton during October and December 2020. This was
attributed to the rising LPG demands for heating as the
United States and Northeast Asian countries approached
winter season, as well as the restart of petrochemical
operations in China.
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Gas Plan 2018-2037
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On 19 March 2020, NEPC and 20 October 2020,
the Cabinet has been approved The Gas Plan 2018.
Summary on key details of the Gas Plan 2018 is as follows:

1. Natural Gas Demand Projection

The average long-term natural gas consumption
growth during 2018-2037 is around 0.7% per year, thereby
the daily consumption in 2037 should be around 5,348 million
cubic feet, 67% of them would be originated from power generation
activities, followed by 21% in the industrial sector, 11% in gas
separation plants, and the remaining 1% in the transportation
sector, as described below:

1.1 Power generation sector natural gas consumption
growth was projected to increase at an annual rate of 1.6%
according to the power generated from natural gas nationwide
would be accounted for 53% of domestic power generation
capacity in 2037. The demand is expected to rise from 2,680
million cubic feet per day in 2018 to 3,603 million cubic feet
per day or 67% of all natural gas consumption by 2037.

1.2 Industrial sector natural gas consumption was
estimated in accordance with GDP growth and the expansion
of natural gas distribution pipelines is averaged around 2.0%
per year. The consumption of natural gas from the industrial
sector is projected to be increased from 762 million cubic feet
per day in 2018 to 1,116 million cubic feet per day or 21% of
all natural gas consumption by 2037.

1.3 Gas separation plant natural gas from the Gulf of
Thailand usually contains 65% of methane mixture and the rest
would be hydrocarbon that could be used in a value-adding
process by producing LPG or become precursors in the
petrochemical industry. Thailand currently operates 6 gas
separation plants with a total daily capacity of 2,870 million
cubic feet. The total capacity for gas separation plants with
ability to decompose petrochemical precursors are 2,700
million cubic feet per day (not include Khanom Gas Separation
Plant whose daily production capacity is 170 million cubic feet
per day). The projection has shown that natural gas supplies
in the Gulf of Thailand are depleting and consumption in gas
separation plants should be contracted around 3.0% per year.
Therefore, the consumption in this sector has been projected
to decline from 1,014 million cubic feet per day in 2018 to 563 million
cubic feet per day or 11% of all natural gas consumption by 2037.
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1.4 Transportation sector Thailand has starting to
adopt NGV commercially since 2004. However, global
crude oil price has declining from 2014 and that diminished
the competitiveness of NGV fuel in the transportation sector.
The consumption of NGV in this sector has been in a
downtrend since 2015 until today. This could be obviously
seen from the reduction of new NGV-vehicle registrations
especially passenger cars. There would likely be only taxi,
public buses, and trucks that continue to consume NGV
in the long-run. The consumption in this sector has been
projected to decline by 6.1% per year or from 220 million
cubic feet per day in 2018 to 66 million cubic feet per day,
accouting for 1% of all natural gas consumption by 2037.

Tsunonfing Judv

MMSCFD
@ 1,000 BTU/scf

1,014

MMSCFD
@ 1,000 BTU/scf

563

220
N T

Us:ntumsanuiguiamIinganaoing Us:unumisaudiuousn NGV

Us:unrumisndudovnsianngsssuaalus:u:910 w.f. 2561 - 2580
Long-term Estimation of Natural Gas Demand 2018-2037

MMSCFD
@ 1,000 BTU/scf

6,000

5,000

4,000
ING &rynynJequu
3,000
fuds:inei (uuun)

2,000
1,000

Tuus:inf (810Tnw)

0

A WGouNstE

5,348

figsssuand
NGovvarITN/ING

2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2575 2576 2577 2578 2579 2580

Js:unrunisAoudouNsiFia:nseanINNgsssuand

Estimation of Demand and Natural Gas Sourcing
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2. Estimation of Natural Gas Sourcing

The long-term natural gas sourcing plans during
2018-2037 consist of domestic supplies (Gulf of Thailand
and onshore production sites), natural gas from Myanmar,
current LNG contracts, and natural gas or LNG to be
procured further. After comparison between natural gas
sourcing plans and consumption forecasts, this result has
shown that starting from 2020 Thailand needs to procure
additional natural gas or LNG to meet domestic demands,
which is expected to rise from approximately 4,676 million
cubic feet per day in 2018 to approximately 5,348 million
cubic feet perday in 2037. The domestic production would
expected to be reduced to 1,500 million cubic feet per day
in 2037.

If the additional natural gas procurement to meet
projected domestic consumption demands comes in the
form of LNG in entirety, an aggregate LNG demand in 2037
would be around 26 million tons per year. Consumption
through onshore gas pipelines would be around 22 million
tons per year and the Southern region would require
approximately 4 million tons per year. Therefore, sourcing
of natural gas to meet demands from Southern provinces
are (1) sourcing of natural gas for Khanom Power Plant,
Surat Thani Power Plant, and new Power Plants according
to the First Revision of PDP2018. Starting from 2027, there
would be needs to source natural gas in the form of LNG
around 1.5 to 3.0 million tons per day (as all natural gas
extracted from the Gulf of Thailand would be transported
to gas separation plants in Rayong for value added
activities from LPG productions and be used as precursors
in the petrochemical industry) and (2) sourcing of natural
gas for Chana Power Plant to replace the current JDA
sources that would mature in 2028 by speed up the negotiation
of natural gas procurement from JDA sources at the volume
of 120 million cubic feet per day or sourcing natural gas
in the form of LNG around 0.7 million ton per day starting
from 2029, either option would require subsequent
constructions of appropriate infrastructure.

3. Natural Gas Infrastructure Demand Production

Currently Thailand operates ports and LNG terminals
that are able to convert LNG to gas at the rate of 11.5 million
tons per year, while the maximum contractual consumption
from PTT Public Company Limited is only around 5.2 million
tons per year.There are also additional capacity from
approved LNG terminal projects namely:
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(1) New LNG Terminal in Rayong (Ban Nong Fab)
[T-2] whose capacity of conversion from LNG to gas is 7.5
million tons per year (with a possible expansion to 15 million
tons per year). The construction is due to be completed in
2022.

(2) FSRU project in the North Gulf of Thailand [F-1]
whose capacity of conversion from LNG to gas is 5 million
tons peryear. The construction is due to be completed in 2024.

(3) LNG Terminal project in the Map Ta Phut Industrial
Port, Phase 3 [T-3]in the Eastern Economic Corridor, Rayong
Province whose capacity of conversion from LNG to gas is
10.8 million tons per year (with a possible expansion to 16
million tons per year). The construction is due to be completed
in 2027.

Areas in the Southern region and the Northeastern
region would require infrastructure to accommodate
consumption demands as stipulated in PDP2018 rev.1
as follows:

3.1 Southern Region

(1) Infrastructure to support Khanom Power Plant,
Surat Thani Power Plant, and new Power Plants according
to the PDP2018 Rev.1 There would be sourcing needs because
all natural gas extracted from the Gulf of Thailand would be
transported to gas separation plants in Rayong for value
added activities, resulting in a necessary to construct the
LNG Terminal with a conversion capacity at 5 million tons
per year as well as distribution pipelines from the LNG Terminal
to Surat Thani Power Plant within 2026 to meet scheduled
grid connection from Surat Thani Power Plant in 2027.

(2) Infrastructure to support Chana Power Plant,
a construction of LNG Terminal with a conversion capacity
at 2 million tons per year might be needed if the negotiation
on additional natural gas procurement from JDA sources is
failed to materialize in order to support the import of LNG
within 2028.

3.2 Northeastern Region

After a consideration of natural gas consumption
demands in Northeastern provinces versus the capability of
natural gas sourcing within the region (natural gas from Sin
Phu Hom and Nam Phong Natural Gas Production Plant),
supplies would remain sufficient only until 2029, therefore
further exploration and production activities would be
required, alternatively there should be additional procurement
and distribution via new natural gas distribution pipelines
from Nakhon Ratchasima Province to Nam Phong Power
Plantand new power plants according to the PDP2018 Rev.1
The construction of natural gas distribution pipelines must
be finished by 2029 in order to support new power plants
in the Northeastern region that would enter in the electricity
grid by 2030.
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The Infectious Coronavirus (COVID-19) pandemic
in 2020 has left a profound impact on the national
macroeconomic picture. Hence, CEPA has announced
several measurements for all NGV users, either public
transportation vehicles or general vehicles, to mitigate the
hardship and reduce the expenses during the spread of
COVID-19 as follows:

(1) General Vehicles NGV retail price would remain
stabilized at 15.31 baht per kilogram for 5 months (16
March - 15 August 2020).

(2) Public Transportation Vehicles (in Bangkok
and Greater Bangkok Area: Taxi / Three-wheeler / Commuter
Van in affiliation with BMTA; in other provinces: Public Bus
/ Minibus / BMTA Pickup Truck Taxi / Commuter Van in
affiliation with Transport Company and Taxi)

* 1 April to 31 July 2020 - price per kilogram would
be reduced by 3 baht, from 13.62 baht to 10.62 baht. The price
difference has been subsidized by PTT Public Company
Limited.

* 1 Augustto 31 December 2020 - price per kilogram
would be stabilized at 13.62 baht. If the retail NGV price
calculated from actual production cost was less than 13.62
baht per kilogram, the government would adjusted the retail
price for public transportation vehicles to match with the NGV
retail price for general vehicles, this was effective from
16 November 2020 to 31 December 2020.

Additionally, PTT Public Company Limited has
distributed NGV Discount Cards for small transportation
vehicles which could be used up to 10,000 baht per month,
and for large transportation vehicles which could be used
up to 40,000 baht per month.
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NGV Retail Price = X% (B10 High-speed Diesel Retail Price + Transportation Cost)

Whereas
X

the percentage of NGV retail price to B10 high-speed diesel retail
price (75%).
B10 High-speed Diesel Retail Price = the B10 high-speed diesel retail price in Bangkok announced by PTTOR

Transportation Cost = the cost incurred with fuel transportation from Bangkok to the provinces.

Remark: NGV Retail Price not inclusive of applicable local taxes.
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Encouragement of EV Charging Station Construction Roadmap
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On 19 March 2020, NEPC has agreed on the
encouragement of EV charging station construction roadmap

that contains the following key elements:

1. Objectives

1.1 To reduce environmental problems, increase
alternative energy choices, minimize dependency on
imported fuel, and enhance energy utilization efficiency.

1.2 To promote and support the construction of
electric vehicle charging stations to enhance coverage to
accommodate demands from EV vehicle owners.

1.3 To stimulate the adoption of EV vehicles among
consumers.

1.4 To collaborate with business sectors such as
hotel, department stores, or office buildings in the installation

of EV charging stations.

2. Operating Framework

2.1 Target Areas are community spaces where
the installation of EV charging stations would be promoted
in fuel service stations, department stores, or office buildings,
especially in fuel service stations where some investment
on infrastructures and facilities have been made, as well
as the installation of EV charging stations along major
inter-provincial highways to accommodate EV vehicle owners
in that region or travelling commuters.

2.2 Type of EV Charging Stations are direct current
quick charge stations which would be installed in urban
communities and along Thailand’s major highway networks,
and ordinary normal charge stations which would be
installed in department stores, commercial buildings, and
office buildings that are equipped with necessary facilities.

2.3 Supporting Budget would be disbursed from
the Energy Conservation Promotion Fund to subsidize the

investment on the construction of charging stations.
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2.4 Operating Plans are consisted of the
determination of criteria and guidelines in subsidy of
investment on the construction of charging stations, setting
up eligibility criteria by considering factors such as population
density, traffic and commute volume, distance between
voltage grid and charging stations, as well as the utilization
of space, therefore the announcement would be made to
government and private sectors who are qualified under
the criteria and guidelines to submit their proposals for
investment sponsorship on the construction of charging
stations, and eventually the construction would be made
along with the scheduled timelines.

2.5 Execution would be responsible by Office of
the Permanent Secretary Ministry of Energy who should
be the champion in the drive of sufficient charging station
constructions to accommodate demands for electric vehicles.
The Office will submit a proposal on the subsidy of charging
station constructions to meet demands for electric vehicles
in order to obtain sponsorship from the Energy Conservation
Promotion Fund. This initiative is a joint responsibility with
Department of Energy Business, the Energy Regulatory
Commission, and three Electricity Authority Agencies that
are Electricity Generating Authority of Thailand (EGAT),
Provincial Electricity Authority (PEA), and Metropolitan
Electricity Authority (MEA) to define the locations of
charging stations which should be within 50-70 kilometers
from each other to accommodate the adoption of electric
vehicles. There would also be a development of safety
guidelines on the construction of charging stations within
the premise of fuel service stations and relevant areas,
including the collaboration between relevant authorities to
foster simultaneous operations in the same direction. Apart
from this, the Office of the Energy Conservation Promotion
Fund is tasked with the definition of disbursement criteria
to support the construction of charging stations to
accommodate the adoption of electric vehicles. All three
Electricity Authority Agencies (EGAT, PEA, MEA) shall
consider the readiness of infrastructure development to
lodge and integrate with charging stations as well as future

adoption of electric vehicles.
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EPPO has conducted the study on the Competitiveness
Enhancement in the Electricity and Natural Gas Industry to
obtain knowledge body on the preparation of national
electricity business structure to support competition in both
wholesale and retail levels, as well as on supporting initiatives
to accommodate new power generation structures as part
of the transition of electricity business structure from the
legacy ones of the new structures, escalating national energy
security in various dimensions to support the internationalization
of the nation’s industrial sector while maintaining price stability
that reflects fair amount of production costs. The results of
this study are presented below:

In conducting studies driving factors changes in
the electricity and natural gas business structure of Thailand
as it is today, power and gas market model, the nature of
foreign liberalization is a good example in application in
the development of the Thai market as well. Including a
comparative analysis of the alternative structure promotion
of competition in the electricity business and comparison
analysis between the structures of competiveness

enhancement program in the electricity industry which
includes S1 (Energy Service Utility Model), S2 (Wholesale
Power Market Model), and S3 (Smart Integrator Market
Model), it was found that the most suitable approach that
could be applied is the S3 Model (Smart Integrator Market
Model).
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S3 Model (Smart Integrator Market Model)
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The development of electricity market for Thailand
would be segregated into four phases namely Trial-Pilot
Phase, Phase 1, Phase 2, and Phase 3 according to
the following details:

(1) Trial-Pilot Phase — open for trading Forward
Market Type for trading power in the form of bilateral
contracts between buyers and a designated seller with
the scope of the specific market in the area of Eastern

Economic Corridor (EEC), which is trading only in excess

capacity with actual physical power delivery.

A ELECTRICITY SECTOR|

v GAS SECTOR
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Pilot Project for Electricity Market Competition (Trial Phase)
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(2) Phase 1 — Expansion of market scope covering
areas all over the country and having more market participants,
including PEA and EGAT.

Annual Report 2020 s19vUUS:9U 2563 (49



ey

____________

A ececrrory secton
W GAS SECTOR

sUllvuaaadonulihAbnsiduauninu:audrsuUs:InAngtus:o:A 1
Electricity Market with Appropriate Competitiveness for Thailand (Phase 1)
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(3) Phase 2 - The Wholesale Electricity Market will
be established to serve as an auction house in the form of
two-sided market for both electricity buyers and electricity
forward sellers. The Ancillary Services Market will also be
established. Participants in the Wholesale Market would
be extended to neighboring countries as the contract
underlying will be electricity procurement at the interconnection

of nodes.
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Electricity Market with Appropriate Competitiveness for Thailand (Phase 2)
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(4) Phase 3 - The Retail Electricity Market will be
established and facilitated by the Smart Integrator Platform
(SIP) which is a centralized platform that summarized
bilateral electricity transaction from the Wholesale Market,
Virtual PPA to validate and confirm all Renewable Energy
Certificates (RECs) traded in the system and all Peer-to-Peer
Platform in the nation electricity market. The electricity
transactions can be rebalanced on a real-time basis to be
in line with all transactions. SIP will be coordinated closely

with ISO to ensure market stability and reliability.
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Gradual changes in the electricity and natural gas
business from Trial Phase to Phase 3, or a progress towards
market maturity, would provide impacts on electricity and
natural gas business operators from both government and
public sectors as well as end consumers. Hence, ERC of
Thailand as a regulator must assume supervisory roles and
responsibilities to ensure the compliance with objectives in
Article 7 of the Energy Industry Act. ERC shall possess
an authority to stipulate rules and regulations to support
the establishment of Electricity Market and electricity

transactions in the Electricity Market.
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EPPO has studied the National Electricity Tariff
Structure Policy Revision and Development for 2021-2025,
the results are as follows :

From the study and analysis on policies from the
countries with similar electricity tariff structure or those with
electricity tariffs are internationally recognized in addition
to the revision and assessment on changing national
circumstances that affect the setting of electricity tariff
structure by using PESTEL Analysis, comprising of
assessment on which leads to the revision and amendment
of the 2021-2025 National Electricity Tariff Structure Policy
as follows:

Draft of National Electricity Tariff Structure Policy
for 2021-2025
1. Objectives

1.1 To ensure that electricity tariff setting appropriately
and fairly reflects actual production costs incurred in power
generation activities to either licensees or all electricity
consumer groups.

1.2 To allow electricity tariff structure reflecting
changing circumstances in the Electricity Industry as a result
of national policies and strategies as well as changes in
economic, social, environment and technology anticipated in
the future.

1.3 To allow electricity tariff structure supporting
the maintenance of overall electricity efficiency, stability,
and security for the country.

1.4 To promote regulatory transparency for
electricity business licensees in passing power generation
costs along.

1.5 To facilitate the comprehensiveness, fairness,
and efficiency of government policy executions through

setting electricity tariff structures.
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2. General Principles

2.1 Electricity tariff for all types of consumers
nationwide must be uniform unless there are bilateral
agreements outside the regulatory spheres of National Control
Center, transactions for electricity on islands, international
electricity transactions, or transactions whereas consumer
requirements in term of quality or service are deviated from
ordinary transactions, or any other cases that would require
the Energy Regulatory Commission (ERC) to submit proposal
to National Energy Policy Council for case-by-case approvals.

2.2 Electricity tariff must reflect the allowed revenue
calculated from appropriate power generation costs and
return on investment depending on types of electricity licenses.

2.3 Electricity tariff must be setin consideration with
the maintenance of electricity reliability and stability which
could be benchmarked with ancillary services. Revenues to
be collected from stakeholders who generate volatility in the
electricity system should be balanced with expenses incurred
in the maintenance of electricity stability, and those costs
should be borne by relevant parties on a basis of appropriateness
and fairness.

2.4 The regulations of electricity licensees to operate
effectively should be achieved by means of incentive
regulations by leveraging benchmarks that are comprehensive
and covering prevailing situations as well as by comparison
with past performances.

2.5 Setting up mechanisms to follow-up the investment
of electricity business licensees and setting up claw-back
mechanism for excess electricity charges should the investment
is not in accordance with plans, or is made on unnecessary
projects, or is inefficient. The amount should be returned to
electricity consumers via appropriate means.

2.6 Setting up mechanisms to subsidize revenues
through the Power Development Fund, in order to manage
different distribution costs and selling of electricity under
uniform tariff, between Metropolitan Electricity Authority, and
Provincial Electricity Authority.

3. Wholesale Electricity Tariff Structure

3.1 Wholesale electricity tariff should be considered
based on allowed revenues from power generation, electricity
distribution, and electricity control center businesses.

3.2 Wholesale electricity tariff should reflect the
difference in costs as a result of voltage and time.

3.3 The structure of wholesale electricity tariff for
selling to Metropolitan Electricity Authority, and Provincial
Electricity Authority must be similar.
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4. Retail Electricity Tariff Structure

4.1 Retail electricity tariff should be considered
based on electricity supply costs as allowed revenues from
electricity distribution network, and electricity distribution
businesses.

4.2 Retail electricity tariff should reflect the
difference in costs as a result of voltage, usage time, and
usage characteristics of each consumer type.

4.3 Retail electricity tariff must be able to provide
signals to consumers in order to adjust the electricity usage
in compliance with overall electricity network efficiency by
applying the Demand Response principle.

4.4 Low-income household consumers shall be
subsidized.

5. Additional Components in Electricity Tariff

5.1 There will be the Policy Expense or PE, that
means an extra cost to the ordinary, yet efficient operations
of electricity business licensees to support the execution of
government policies. This burden should be distributed
appropriately to electricity consumers on a basis of
comprehensiveness and fairness. The revision must be made
every 4 months.

5.2 There will be an electricity tariff component
according to the Automatic Adjustment Mechanism or Ft,
which is to be calculated from costs of fuel and electricity
procurements that are differ from rates set in the definition
of base electricity tariff. The revision must be made every 4
months.

6. Study and Preparation for Changes in the
Electricity Industry

6.1 There will be a study and announcement on the
Wheeling Charge.

6.2 There will be a consideration on setting electricity
tariffs as alternative choices for consumers to choose from,
depending on the situations deemed appropriate by Energy
Regulatory Commission (ERC) such as pre-paid electricity
tariffs, or tariffs for participants in the temporary enhancement
of electricity networks.

6.3 There will be an implementation of targeted
subsidies for those in needs such as low-income household
consumers.

6.4 There will be an integrated information on the
electricity tariff structure and electricity industry development
with the database of National Energy Information Center.

6.5 There will be active strategies launched to
create awareness and understanding on electricity tariff
structure to electricity consumers and citizenry.
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6.6.2

6.6.3

6.6.4

6.6.5

6.6 There will be an integrated collaborations on
the study of future electricity tariff structure plan to cover the
following topics:

6.6.1 Possibility to reflect different power generation costs
in each region.

6.6.2 Possibility to expand the reflection of fixed costs in
the electricity tariff.

6.6.3

6.6.4

Possibility of applying the time-based Ft values.
Consideration of appropriate return on investment
for Electricity Authority to remain competitive with
private sectors while still serving the government
by ensuring electricity stability and reliability to
accommodate fluctuations in the power generation
activities.

6.6.5 Study on (avoided costs) from the procurements of

electricity from Prosumers.
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Outcome of Administrative Support to Plan for Mobilizing Thailand Short Term

Smart Grid Operation 2019
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EPPO has been administrating a plan for mobilizing
Thailand short term smart grid operation 2017-2021
to support the Smart Grid Development Studying and
Development Sub-committee in collecting information,
collaboration between entities, and supporting administrative
processes, as well as regulating overall Smart Grid activity
executions and continuously evaluating outcomes. Work was

done through 3 pilliars as follows:
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IFIMANA 1:  nIsasuduavaundWaGaINIsTWIAS:UUUSHISYaNISWATIIU
Pillar 1 : Response fo Electricity Demand and Energy Management System

UADIUAUKUNNISANITUNIU QU

The following progress was made:

AnMuNIsatuviu
- Operating Status
9dV Iasunis/fnanssu oUSHIN | yAordSe

Reference ID Project/ Activity Ij:ilg::s Completed

auw. EPPO-04  TAsan19Wmu gl uulgsiauesssuuuiTuIsaan1swa91uLiie
EPPO N1IANTUNITADLAUDIAUIUAALIUANTNNTA
The development of business models for Energy Management
System in response to load demand on Smart Grid.

nlw. EGATO] N19aRAIARIAIN1INITALTHUNIRaLAUDIA1UINAR
EGAT Establishment of the Demand Response Control Center.

TAsaN1snsR9s L LLTMN 9 AN INA R I UR1A1 RN N13n1 5 T A
UATMANTIABTaNALIZULANNTNNIA
MEA-OT  The pilot project on the integration of Energy Management System
nwu. in the MEA Buildings to the Smart Grid.
MEA o . Y X J
TAranstinsesnsnevauessuinanuaznalns A lun U nnu. waz
MEA-02  1l3uuma
The pilot project on the response to load demand and pricing
mechanism in Bangkok and Greater Bangkok areas.

PEAL0]  sAnmsmunlasatnalnfndaedes szail 1 (dauves DR)
The Smart Grid Phase 1 development (DR section)

Tm\im?ﬁ%"mixuum@u‘%mﬁmmamsmummé’ﬂummﬁmmi
WAL AL 2 UULETNI9 AN INALN UL L LS A LT

The pilot project on the Power Demand Response Management
nun. System and the Automated Management System.

PEA-O1-1

PEA TasansAnmuuanienisaiiugsiagausmuiuanuazdnassivan
PEA-01-2 Study on the business operations of Load Aggregator

Tasansimuntasadngiindaasas lunuiilewinegl a.ga13
PEA-O4  The development of Smart Grid in Pattaya, Chon Buri.

TATINTAAFITELLN AT aa3e s (AMI) ﬁﬁﬁ?ﬂﬂﬂ%’iﬂﬂﬂiﬁﬁiuaj
PEA-05  Theinstallation of Advanced Metering Infrastructure (AMI) for major
electricity consumers.

nsmuUiudgangsziieudmiunisneuaueasuluannaznis
FRC.0p  AAMINANLLUANNTNNTA
Development and revision of regulations on load demand and Smart
Grid energy management.
nun. . . e o
Tasenistindasnislduinsnisaansoniiaannisldlndalugduuy
ERC Critical Peak Pricing (CPP)
The pilot project on the implementation of coordination mechanisms
to Demand Response by adopting the Critical Peak Pricing (CPP)
scheme.

56 Annual Report 2020 s19vUUS:U 2563



IAIHann 2:

Pillar 2 :

stuuwyInsnilWihneaald9nNwAaIIuKYUI YU
Renewable Energy Forecasting System

DA WAUKINNISGITUNU VT

The following progress was made:

9193V

Reference ID

Tasunis/nanssu
Project/ Activity

ANIUzN1ISANTUNIU
Operating Status

OYSHON 1 301A89
aluuns Compl eted
In progress

nWw.  EGAT-0203  Tassnis@Ansnswennsainiswas iWinannlssl Wil massumyuideu
EGAT Study of the renewable energy output forecasting.
ddnvau AR Tl R L R T LR TR B b R O R TR AV L e bravd
Anw IR AuERlFa AU WA
ERC ERC-03 Development of organization structures and operations of the
Renewable Energy Forecast Office.
IAHANA 3:  s:uululAsnSana:s:uUNNIRUWAINIU
Pillar 3 : Micro Grid System and Energy Storage System

DA WAUKINNSEITUNU VT

The following progress was made:

Auw.
EPPO

9193v

Reference ID

EPPO-05

TAsun1s/nNanssu
Project/ Activity

‘Em\imiwwmiﬂ LL‘]_I‘]_Iﬁﬁ‘ﬂ@?u‘LI‘LIVLNIﬂﬁ‘ﬂ?L"I wmuﬂﬂmmﬂmﬂuvlﬂim
Iuﬂﬂimmummﬁ/mm@nmu

The development “of business models for Micro Grid System and
the feasibility study on the joint venture between government and
private sector.

AnIuzN1saNtuUNIU
Operating Status

098 HIW

adiunis
In progress

NA21AS?
Completed

nlw.
EGAT

EGAT-04

EGAT-05

TAsanisAmsaszuuinAundsuluszuulasatelnflaes nnw.
The installation of Energy Storage System in the EGAT Electricity
Grid.

TArannamunlasensinsasaunmnIandwmdnuldasanu
The development of Micro Grid System pilot project by EGAT in
Mae Hong Son Province.

nwu.
MEA

MEA-O3

Taan13tngesszuulnlATnIAve9 NN,
The Micro Gird System pilot project by MEA.

nun.
PEA

PEA-02

PEA-03-1

PEA-03-2

PEA-06

Lmumummmuuuiuimmmluww 3 mmmmmmumﬂ‘lmmy 4
ANNDAINIAFITAT

The Micro Grid System installation plan in the 3 Southern Border
Provinces as well as neighboring 4 districts in Songkhla Province.

Tﬂﬁ\iﬂ’]ﬁ‘wEJJu'Wﬁ‘:,"LI‘]_IllWﬁ’]LL‘].IUIﬂ'i\ﬂI’]F;IVLWﬁ’]‘ﬂuWﬁLﬂmﬂﬂ ‘Wﬂ%ﬂ'ﬂ
gy L?F;I\‘i FINIALNFRIADY

The development of Micro Grid Electricity Network in Mae Sariang
District, Mae Hong Son Province.

wnwuliulgeszuululasniafdnausias Fae Sandausldesaay
The improvement of Micro Grid System in Mae Sariang District,
Mae Hong Son Province.

LLN‘LNWuﬂ‘iuﬂi\iﬁ‘yuuiwiﬂiﬂﬁ‘ﬁiﬁ@@ﬂﬂ@'ﬂ\‘lﬂutﬂﬁ\m'}ﬁ‘ﬂu’]ﬁ‘ﬂﬂﬁ‘ﬂ
Vl@’]Lﬂ@L%J@\‘ILLN FR9ARY AINIALNTRIADY

The improvement of Micro Grid System to comply with the Smart
Grid Project in Mueang Mae Hong Son District, Mae Hong Son
Province.

Tasansidaszunlnlasninguuly
The Khun Pae Micro Grid System research project.
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lwududgNISAUUAUUNISIUINADU
Facilitation Plan for Driving Initiatives

anuNISatuUNIU

- - Operating Status
919V Tasyns/nanssu R

Reference ID Proied/Acﬁv",y eqs:ﬁy\\IQﬁluun’\s CIIﬁDITSth
n progress omplete

quﬂizmmm"ﬁLﬁummm:@gmmmﬁuLﬂﬁfau% (e
LUIMNTUAZNITTAN LR UATTULARD LI 211 UNAN)
Operating budget for the Sub-committee (to administrate
and prepare the Medium Term Driving Initiatives).

EPPO-01

N1ITWAUNTTU LS NI AN TRAYA I NU A A8 A 11
EPPO-02  lamwaf

Development of Cybersecurity System.

ngmTaNANNFaNg1nTUN1TAiuTATINITINT B
FPPO.03  F9u7UNIATE nnAlanTu

Preparation on the execution of pilot project on joint
EPPO venture between government and private sectors.

auw.

ARpuazimmmalulagannimnia ienaununisind
ANFANLIEINA

Research and development of Smart Grid System to
replace imports from foreign countries.

EPPO-06

WW‘LAW%ﬂWJ’]N@’]NﬁiOﬁ’]u@u’]ﬁ’lﬂ?‘ﬁﬂ‘ﬂﬂﬂﬂfmﬂ’]u/
yransludseina

Empowerment of domestic entities and personnel
regarding Smart Grid.

EPPO-07

Aanssn@aans vinarnudnla waziuiapanuAaLiuain
fRdalfdonds lunsadunstuindausiuanimnse

EPPO-08 Communication, understanding and listening activities
to be participated by stakeholders in the drive of Smart
Grid initiatives.

PR S N13ANHUNENITAINUANIATFIUNITONABUATNS
ERC-O1 RrauFauiule

nnw. Study on the setting of standards and interoperability

ERC between systems.

IWUNISANTUNIUGTUALISNNS 0ZOVHLIENIUBUA
Smart Grid Operational Planning by Other Entities

mqmﬁ'm%wmmiéqLﬁquué’qumuwfwn?mm@q The relevancy of the smartgrid operating plans
mi’um’mﬁluj ﬁuumum@ﬁ’uﬁm’mmmLLNum?*‘iT‘LILﬂ?QI'au% by other entities and plans under short term mobilization
”mezz%u L‘*f\ll@slﬁ FAUN. UNINIINANNEBAARBINITANTIU plans for EPPO to assess the operational consistency can
IUAUGNITNNIA ﬂ';;ﬂvlﬁﬁdﬁ be summarized as follows:
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ADWIRYITOVIOUNISANITUNIUANUAUISNNSAZONHUIUNUBUY

Relevancy of Smart Grid Operations Performed by Other Entities

1AHANA 1

KUdYvNIU/USUN pillar 1

1AHENR 2
Pillar 2

IAHANA 3
Pillar 3

Entity/Company EMS | DR

RE
Forecast

Micro
Grid

ESS

NWUSIUDYNIS
aduauu
Facilitation
Plan

Smart
City

EV

Wifnm’m‘luﬂm:mgﬂ?wmi/ﬂmxﬁwm
Entities in the Sub Committee/Working Group

NINWAUINANIUN ALNUL AT YINHNAY
Department of Alternative Energy Development
and Efficiency

nizmqqﬁaﬁ@Lﬁmﬂmgﬁmmzﬁmu
Ministry of Digital Economy and Society

Zﬁﬂ’l’ﬂﬁl'&ﬂﬁﬂﬁ‘iﬂtLﬁxﬁﬂitLWﬁiV}ﬂ
The Federation of Thai Industries

WUIENILRW]
Other Entities

10

11

12

13

14

15

16

17

18

19

Audinaluladdidnnsadnduazaeuiomafiuetnf
National Electronics and Computer
Technology Center

n3fANEAAIUNIINL N ss A lne
Industrial Estate Authority of Thailand

135 Unn. /1110 (Nn1i)
PTT Public Company Limited

nslfndauninam PEA Hive
Provincial Electricity Authority (PEA HIVE)

#anntTuanaisidanine
Thai Green Building Institute

a¥i1a9nsiNIANeNag
hulalongkorn University

NUNINYAUTITNANGRT
Thammasat University

mmﬁumﬁﬂu‘iaammﬂmmﬁ’]L’%”]ﬂmwmimmﬂixﬁ\i
King Mongkut's Institute of Technology Ladkrabang

A0NTUITUN AW ULTUN I ANART
National Institute of Development Administration

NWINYIRYULIAT
Naresuan University

NWINYIRY NN
University of Phayao

NInendedesluy
Chiang Mai University

AINTAUDUL AL
Khon Kaen Province

UFEN NANIULIFANT A11A (NUNT1)
Energy Absolute Public Company Limited

U Judusing a1m (unaw)
Siam Cement Public Company Limited

1319 wamRdaulng wafia anfin (NrIT)
Advanced Info Service Public Company Limited

131 ngaasueisdu andn (uunTu)
True Corporation Public Company Limited

UFEN WAUAST AN1A (NUNT1)
Sansiri Public Company Limited

1399 19annAslasdu anim (NunTw)
Bangchak Corporation Public Company Limited
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Report on the Study of Strategic and Development Plan Preparation for National

Energy Information Center to Support the Big Data Utilization in the Execution of

National Energy Plan
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EPPO having been studied the strategic and
development plan preparation for National Energy Information
Center to support the big data utilization in the execution of
National Energy Plan to collect information on energy, laws
and relevant regulations as well as developing the strategic
plan, roadmap, and action plan for the information technology
and communication development of National Energy Information
Center. The study result could be summarized below:

1. NEIC Vision and Strategy

* Vision

“To become the national service provider and in-
formation of energy data that meets the requirements which
is trusted by all data consumers in all aspects”

« Strategic Plan contains 3 strategies, which are:
Strategy 1 To provide transparency and obtaining social
acceptance on the government energy management
campaigns.

Strategy 2 To support data, information, analysis, and forecast
Strategy 3 To practice high-performance corporate cultures.

2. NEIC Roadmap is prepared in 3 phases as follows:

» Phase 1 (2021-2023)

Establish NEIC under EPPO and perform data
linkage with departments under Ministry of Energy. Data
management shall be regulated under Data Governance
Framework. The execution of this phase shall be performed
by external advisors along with the development of internal

personnel.

 Phase 2 (2024-2026)
Escalate NEIC to a Divisional Level under EPPO
and extend data linkage coverage. The service shall include

data predictive analysis.



- 4997 3 (il 2570 - 2579) » Phase 3 (2027-2036)

AnFa ] uunea 1w uu e Wy a9ANITNUNTEL Transform NEIC to other form of organizations
AN UL UL ANelEnTenTIanaaany gy such as Public Organization or Special Delivery Unit under
wistnEgnAenTuULazasAnIFinslszng dnnadiaegy  Ministry of Energy while extending coverage to private
o o o o o a ~ « 5 .~ o sectors and international organization. The service shall
wuulAuwuztn warliuTnsd@ewn it Taaduntouansy o _ , .
include prescriptive analytics and commercial operations

yaananieluivesiiunig NEIC

with a focus on empowering internal personnel to operate

NEIC.

3. AANINSWAUUNAUIAISAUINAWANWIUIIKZGIUDUINQ

Direction of NEIC Development in the Future

YNBAEASAUTANSAUINAWENUIKIE A

Business
Business

Data Platform
Data Platform
Data Governance

Data Governance

Technology
Technology

R

4. nwuvu/InsSIN1SAWNSoU Big Data Analysis Platform

Project Plan/Timeline on Big Data Analysis Platform

DataSource  Data Ingestion 2 Data Managernent DstaAccess  Data Sharing um”
e | — (———
p) Big Data Plattom i B EEA T
Structured Data ™ |y I ! Sarvices 1| Patiorm
Data Ingestion : Near Real Time Platform (2.3) :z- : @) :L 6y
1.4 1 '35 S visuslization Y p———
! Data Data |1 a1 1 DovOps
Semi targerie |1|  para wio || woss || 8 BLo] ™™ || conaier
Studtined o et ] 1 T el
P ! Integration (X (2] : i i Py : Plationm
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! 1
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g Backup Site (OR) 2.4 ]
! Data Govemance + Data Catalog (1.1) + Data Leak Prevention (1.1) ]
F Metwork Layer / Infrastructure Security [CAT Cloud) (4.1} + IT Infra Annual Fiisk Assessment (4.2) ]
a Wiuaioyad B wunun TR o fioys [ wrwlassasurlugussauna
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Regional Power Trade Coordination Committee (RPTCC)
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for Planning and Operation (WGPO)
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LazRefidsaunield WePO Tnsfliuiindatasalutl 2020
1#wn (1) GMS master plan (2) The pre-feasibility studies
of Lao-Myanmarinterconnection (3) knowledge product on
GMS harmonized Grid Code with some recommendation-
son way forward
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(2.1) N139mN1 GMS Master Plan F9GaUNN9
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National Energy Administration of the People's
Republic of China cooperated with Asian Development
Bank to jointly host the 27" RPTCC Summit via online
conference on 15 October 2020 Delegation were from
member countries, technical working groups, regulatory
working groups, and ADB representatives. The results of
the meeting could be described as follows:

(1) Summary of the Working Group for Planning and
Operation (WGPO) Meeting

« The ADB Advisory Panel has concluded the
finished activities and deliverables as the following works
have been completed in 2020; (1) GMS master plan (2)
The pre-feasibility studies of Lao-Myanmar interconnection
(3) knowledge product on GMS harmonized Grid Code
with some recommendations on way forward.

* The GMS Master Plan (2022-2035) has incorporated
comments from RPTCC member countries as well as effects
from the COVID-19 pandemic. The ADB Advisory Panel
has studied them by assessing possible scenarios and
likelihood of impacts in each scenario in consideration with
benefits to be achieved by regional power trading and the
future integration of HYAC and HVDC.

« For the progress of the interconnection of electricity
networks between Lao PDR and Myanmar (300MW),
the preliminary interconnection design has been completed
as well as the assessment of fundamental technical
specifications. Additionally, there were attempts to evaluate
both electricity systems to determine root causes of
the interconnection problems experienced by countries in
GMS.

(2) WGPO Work Progress Report

(2.1) The preparation of the GMS Master Plan
carried out by the use forecasting data for power demand
and production data of each country which is the information
received from member countries for planning economic
cost-effectiveness, technical feasibility, and in accordance

with the development of power generation in the region.
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(2.2) Preparation of GMS Grid Codes, Gaps
Assessment, in which ADB consultants have proposed
a method for assessing gaps, including assessing
the electricity sector requirements of each country in GMS
region.

(2.3) Preparation of GMS Grid Code - Knowledge
Product (WGPO Work) with steps for preparing GMS Grid
Code Knowledge as follows: (1) Rationale in the development
of GMS Grid Code Knowledge (Regional Grid Code: RGC),
(2) Qualification of GMS RGC in the future, (3) Interconnection
technology for GMS, (4) Acceptance of RPTCC towards
RGC, and (5) Configuration of RGC to meet priorities of
electricity networks.

(3) Report on Thailand Electricity Development
Progress

The Electricity Generating Authority of Thailand
(EGAT) has reported summary on the electricity development
progress for Thailand to the RPTCC Summit as follows:

* Thailand has established the Renewable Energy
Forecast Center under the Smart Grid Development Master
Plan because outputs from wind power plants and solar
power plants are fluctuated in nature, leading to volatility
of anticipated power generation capability, EGAT will lead
the study and development of forecasting platforms for
power generation from solar and wind power plants.

* Report on Thailand electricity consumption
demand during COVID-19 pandemic where consumption
during the first seven months was declined by 3.8% amid
rising household demand which was offset by falling
consumption from business and industrial sector.

« EGAT has provided an explanation on
the installation of Battery Energy Storage System. The main
objective is to reduce volatility from the rising power
generation capacity from renewable energy in 2 projects
namely the 21-megawatt Chai Badan High Voltage Station,
Lopburi Province (capacity of 21MWh) and the 16-megawatt
Bamnet Narong High Voltage Station, Chaiyaphum Province
(capacity of 16MWh).

(4) Future Activity

RPTCC country members jointly agreed to escalate
collaboration on power and clean energy within GMS
countries to enhance the efficiency of energy resources
and achieve sustainable development goals for the region,
as well as the encouragement on operations and interconnected
energy that will lead the region to the low-carbon and green
growth.
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The 38" ASEAN Ministers on Energy Meeting
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Vietnam as the president of ASEAN energy initiatives
has hosted an online meeting for ASEAN Energy Ministers
as The 38" ASEAN Ministers on Energy Meeting during
17-20 November 2020. Minister of Energy has led Thai
delegations and the Director of Strategy and Planning
Division was a representative of the Energy Policy and
Planning Office. The meeting results are presented as
follows:

The meeting has acknowledged the progress on
implementation of the 2016-2025 ASEAN Plan of Action for
Energy Cooperation (APAEC) as Phase 1 was implemented
during 2016-2020 and Phase 2 plans would be developed
for the execution during 2021-2025. Collaborations could
be divided into seven topics as follows:

AJIWSOUaAU

Topic of Collaborations

1. nsidouluvs:uu
arwaviuih
Interconnection of ASEAN
Power Grid

wavuilaaiduneld APAEC s:o:hi 1
Key Achievements
during APAEC Phase 1

{AT9N17 LTMS-PIP i‘t?.l:ﬁzll 1 fnrasunle MOU
Tufl 2016 YurunisdeanalWazaniuaula
Famen T 2020 7 30.2 GWh

MOU on the LTMS-PIP Project Phase 1 has been
signed in 2016. Cumulative electricity transaction
volume as of August 2020 was 30.2 GWh.

13

nagnsaAYNoTdNaU APAEC S:9:n 2

Key Achievements
during APAEC Phase 2

mﬂ’mmi%ﬂmﬂﬂui_‘luwumﬁ L‘Wliklﬁﬂilﬂﬂw
FTLULANEAY LAZINNAARIUUDINAINIY
ALDIAUAENANIUNALNY

Expand multilateral electricity trades,
enhance the efficiency of distribution
networks, and increase the ratio of clean
energy and renewable energy.

2. nodvfingsssuaiu
ninnoIZgu
Trans-ASEAN Gas Pipeline

finnsideuseviefasssuaAiszndng 6 Uszine
ANNTnaEau auau 13 Zi@ TLULNNIIN 3,631 km
wazinsrieainelneai1eitiig 1w LNG Regasification
terminal §7uAt 9 WU ANFINNTHARSINT 38.75
MTPA

All 13 natural gas pipelines covering 6 ASEAN
nations with a combination length of 3,631 km
have been connected. On infrastructure, 9 LNG
Regasification terminals with a cumulative production
capacity of 38.75 MTPA have been built.

WU I LAARAIAAN I8N ITNTNR b1
ninneendau Taanisdassunislding
8790 NMadleLazNTTansa18d LNG
Develop the Natural Gas Market in ASEAN
by encourage the utilization of natural gas,
accessibility and connectivity in LNG
pipelines.

3. nuAuna:inAlulag
nIuRuAa:9NQ

Coal & Clean Coal
Technology

finnsdadalaslnindndiuilfnalulad super critical
WAL ultra-super critical [ 10,021 MW

Coal power plants equipped with Supercritical and
Ultra-super Critical Technology have been built with
total capacity of 10,021 MW.
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Promote clean coal technology for sustainability
and reduction of greenhouse gas emission.
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Topic of Collaborations

4. n1stdwAauviu
ogwiUs:AnSniwna:
N1souSNUYWAWIU
Energy Efficiency

& Conservation

wAvURTaQIGUMETA APAEC s:g:h 1
Key Achievements
during APAEC Phase 1

‘ﬂi:'m_lﬂ’)mﬁ’nﬁ'ﬂuﬂ’]mmmwLﬁl’uwﬁw’mmﬁ
21 % luil 2018 annithune anAaudunaaw
a9 20% n1eludl 2020 Teaiieuannt 2005

Successfully reduced Energy Intensity by 21%
within 2018 versus the 20% reduction target by
2020. The base year of Energy Intensity was 2005.

nagnsaAAYMoTdneu APAEC s:o:f 2

Key Achievements
during APAEC Phase 2

anAMNduNANIUaY 32% nalull 2025 Weuiy
ﬂgm 2005 (LL@:@&?Nmegﬂqslumimmqwﬁu
nasulnaanzlunATudIL AT RANUNITH)
Further reduce Energy Intensity by 32% within 2025
when compared with 2005 (and develop awareness
in the reduction of Energy Intensity especially in
transportation and industrial sectors).

5. WAWIUKYUISYU
Renewable Energy

flanuAumiilunisindngounisldngaany
nawnwilu 13.9 % luil 2018 uazdndoulaelnin
findmann RE 27.1% Amainindenisnan 1wl
2018 annilwanannsindagaunisldndean
naunwilu 23% neludl 2025

The Renewable Energy usage has been increased
to 13.9% and the cumulative power generation
capacity from renewable power plants was 27.1%
in 2018. The target plans to increase the use of
renewable power to 23% within 2025.

Faf e dngdaunis g unauLnui 23%
el 2025 wazdndaulss Wi finanannnda
NAWNY 35% Ananninaanisuan nnaludl 2025
Maintain the target of Renewable Energy usage at
23% within 2025 and power generation capacity from
renewable energy plants should also be 35%
within 2025.

6. MSOWIWUINIA:
uTguIgAUWAINIU
fus:dunionin
Regional Energy
Policy & Planning

dszauarndsaludnindayandseauenidan
TnafinsiueLng ASEAN Energy Outlook [7114914
2 atfupa 5" AEO uaz 6" AEO

Successfully developed the ASEAN energy
information databases. Two volume of ASEAN
Energy Outlook, 5" AEO and 6" AEO respectively,
were published.

aep NSRRI e Feauiudszin
ALATAN LATRIANIITUINUTLINA LazansTAy
madpvindayanasanuluaiden

Foster more relationships between ASEAN and
other dialogue partners as well as international
organizations in addition to the development of
ASEAN energy information databases.

7.WAWNUTDINAYS
IWoNYNISwWAISou
Civilian Nuclear Energy

LNﬂLLWﬁlN@ﬂ’]’iﬁﬂH’] L‘ﬁ'ﬁ]\‘i[;llul,dﬁi@\‘i Establishment of
Nuclear Power Plant in ASEAN L.ag Study on the
Nuclear Legal & Regulatory Framwork in ASEAN
Coal power plants

Published the preliminary study results on
Establishment of Nuclear Power Plantin ASEAN
and Study on the Nuclear Legal & Regulatory
Framework in ASEAN.

L‘ﬁluﬁﬂﬁﬂﬁwuﬁ@’mﬁﬁ’nﬁmﬂ’lﬁ’mmﬁqLﬂaﬁﬂmt
walulaflanfasduiunisuanluiin

Empower human resources on Nuclear Science
and Nuclear Technology for power generation.
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The 3™ Asean Smart City Network Annual Meeting
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Chief Smart City Officer (CSCO) m@ﬁmﬁmmﬁ (lany
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1l32411 2563 nalf5N Smart Cities — Towards Community,
Identity and Sustainable Development for a Cohesive and
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1. 21ENUANIN AT NI AL B98I 1891 B
fina] lunquilszinmandeowis 26 15les Tautlszinalneld
WanamNNALNTN TUNNIATILN AMATA Smart City ludau
TAT9N"3 Waste to Energy @y Smart Data Utilization AU
NN9WENLY Smart Microgrid wanAN &uAEn ASCN €ald
MenuanInietlaaiunsunsszInpaedlsalA3a-19

2. ﬁﬂazquiﬁ”?"mmmﬂmaﬁﬂﬁﬂ; 3 a1fu louA 1) e
AMNUANIIAARNLAZUTLRUNAN1IWR UL B98 a0y
218w 2) LWImNsHUfANRUS L AIRsanEuenIATeTNg
LWHB48AR3EY AT 3) WUININNNTUENEANNTNLHRIdande
TnefissgmiiaffiansniniDasuanin ASCN st 2565
Wusiuld

3. Uszimagiasauanan@eon anf iy nwald
Faute anigeiEni wefiad uaz World Smart Sustainable Cities
Organization (WeGO) laiiFaniauaninanLiuLay
LaniaeuuI e IR EUIE nesaezL A s TN AgaNEN
alGian

Wil dszwavgluimupazdudnindanisdsygu
ASCN Annual Meeting ﬂ%\iﬁ' 4 La¢ Smart City Expo Tuhau
RWnAN 2564

Mr. Wattanapong Kurovat, the Director General
of Energy Policy and Planning Office has attended the 3™
ASEAN Smart Cities Network Annual Meeting on 17 July
2020 in a capacity of Chief Smart City Officer (CSCO) for
Chonburi Province (Amata City Chonburi Industrial Estate
/ AMATA Smart City) through teleconference facilities.
The meeting was hosted by Ministry of Construction of
the Socialist Republic of Vietnam as Vietnam was the 2020
ASEAN President under the theme Smart Cities — Towards
Community, Identity and Sustainable Development for
a Cohesive and Responsive ASEAN. The meeting resolutions
are presented as follows:

1. Report on the development of 26 smart cities
throughout the ASEAN Region. Thailand has presented
the progress on Waste to Energy and Smart Data Utilization
for the Smart Microgrid Development Project in AMATA
Smart City. Apart from this, ASCN member countries also
reported the results of preventive measurements to prevent
the spread of COVID-19.

2. The meeting has approved 3 major documents
namely 1) ASCN Monitoring and Evaluation Framework,
2) Guidelines for ASCN Engagement with External Partners,
and 3) Options Paper on ASCN Membership Expansion.
The meeting has agreed to open up ASCN membership
applications from 2022 onwards.

3. Bilateral dialogue partners outside the ASEAN
Region such as Japan, South Korea, Russia, United States,
and Norway, and World Smart Sustainable Cities Organization

(WeGO) have exchanged thoughts on the development of

smart cities to ASEAN member countries.
Brunei has been hosted the 4" ASCN Annual
Meeting and Smart City Expo in August 2021.
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Memorandum of Understanding : MOU on the “Development of Thailand 2050 Calculator”
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dszinealng lasanasuniuindannasaaindoniialunis
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Energy and Industrial Strategy (BEIS) 2835¥gunauua
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On 7 October 2020, Mr. Wattanapong Kurovat,
the Director General of Energy Policy and Planning Office,
Ministry of Energy and H.E. Brian Davidson, the British
Ambassador to Thailand have signed the Memorandum of
Understanding on the “Development of Thailand 2050
Calculator” as a joint collaboration between the Energy
Policy and Planning Office, Ministry of Energy and
the United Kingdom Department for Business, Energy and
Industrial Strategy (BEIS), under the Government of
the United Kingdom which would provide financial support
on the development of Thailand 2050 Calculator to reinforce
the operations of climate change missions under

the supervision of Ministry of Energy.

Signing Ce

Memorandum of l.lmh tan
to Develop the Thailand 2050

Betmren,

Bepartment for Business, Eneryy & Industrial Strategy
tepresentod by the British Embassy Banghak

and

Auw. U1 “NEIC” soulg3TutinssAnis “Gov Cloud 2020” Ffinunw
N1ASY JuINABUSFUIAGINA INSIAUUSNISUSIIIU

EPPO presented “NEIC” in the “Gov Cloud 2020” Exhibition to Promote Government
Potential, Drive e-Government, and Escalate Public Service

25 WaAANEY 2563 walenUsreng Junsledn
wENFgNWATLALIgNUFTIININITNIaanatin iulszan
11lA911 Gov Cloud 2020 The Future of Digital Government
ﬁﬁlﬁmimﬂnizwmaa%ﬁ@Lﬁ'ﬂmwﬁﬁ@me’mu d11inanu
ﬂmzniiumiﬁaﬁ@Lﬁfammgﬁ@LL@:ﬁmuLmeﬁ (@an.)
fanfu U3E nan. mraNunAN S8R (NT1) wse CAT
Tnafiunanmines Yosniusd §guusidinisnsznsashana
Lﬁfammgﬁmmzﬁmu wazfitsuaumisasaniefiiaades
nnsdeus o Buunavlady Hamesnnil

On 25 November 2020, General Prayuth Chan-o-cha,
the Prime Minister of Thailand and Minister of Defence has
presided over the Gov Cloud 2020 "The Future of Digital
Government" Exhibition hosted by Ministry of Digital Economy
and Society and Office of the National Digital Economy
and Society Commission (ONDE) together with CAT Telecom
Public Company Limited (CAT). The Prime Minister was
greeted by Mr. Puttipong Punnakanta, Minister of Digital
Economy and Society and management from relevant
government agencies at IMPACT Forum, Muang Thong
Thani.
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Mr. Wattanapong Kurovat, the Director General of
Energy Policy and Planning Office (EPPO) and Miss Supit
Kamklad, Director of Information and Communication
Technology Center have greeted the Prime Minister and his
entourage before giving a presentation on the establishment
of National Energy Information Center as a centralized entity
on the exchange, connection, integration, and distribution
of energy information to all stakeholders to enhance accuracy
on subsequent energy analysis and forecast, the preparation
of community power plant pilot projects that link the community
information with relevant information for effective management,
and the development of energy databases with real-time
mapping system in order to visualize current operating status.
The implementation has been carried out in 5 provinces in

the Eastern Economic Corridor (EEC) with future expansion

already planned.

NANSSUWUUNIOVANS/NINSSUILIOAVAL/ NANSSUDUY IOV AUW.
Corporate Development / Corporate Social Responsibility / Other EPPO Activities

1 UNsIAY 2563 e 1 January 2020
AU AT9999 H81108n194717N N UUTEUNLA T HWNASIIY LAz A HUTUN S
dngannansuaniuaanlifniimssusuanandnenl wezumaniAanszidanaginy was
aNAaNTZUUA14TnN WITgaRNAGN 0L NIZUINTITU UATIINAIUINDNENTZNG
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Mr. Wattanapong Kurovat, the Director General of Energy Policy and Planning Office,

together with the management team have presented a vase of flowers to the Royal
Portrait of His Majesty the King and Her Majesty Queen Suthida Bajrasudhabimalalakshana
and signed a blessing book on the occasion of New Year 2020 at the Sala Sahathai
Samakhom Pavilion inside the Royal Palace.
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ARLzELIVNT 41311013 uazid i aun. SandananssuAnaa1inAum
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“af9aeAlaazaunieg Fanlaanldndvann Wanun Uil Feuiny
WLALNG ANLANUBIAAN AUNBVNE AIUTALNTIYT

The management, civil servants, and EPPO staffs have organized volunteering
activities to promote equal educational opportunities for children under the

theme “Lively School, Reduce Energy” by renovating Ban Nong Ket School
in Nong Chok Sub-district, Tha Yang District, Phetchaburi Province.

4 f]Uﬂ’llil-US' 2563 ¢ 4 Februory 2020
Auzfi3uns 4191003 wazidudai fanenulazenis Arenaindeeu
winpnasaaala Apfansanliacng dudin wazatuayuniaig
U32ANTAINNAIU wATnEeuw o 1sadaunilansdnawm (Jseu
Tannaaineng) Tunszangldust damdnilyusiil

The management, civil servants, and staffs have participated in the “Energy
Volunteering Campaign, We Do Good Deeds by Heart” by creating
awareness and promoting the efficient use of energy to students at
Dipangkorn Wittayapat (Mattayom Wat Hatasankaset) School under
the Royal Patronage, Pathum Thani Province.

13 NUNWUS 2563 e 13 February 2020
wedmune Aleam ;ﬁféf]mﬂmiﬁqﬂﬂmuu‘tammLL@xLLNuwﬁwfm (AUN.)
AT 1IN d1911n09 wazidwdnd aun. SauRasnuIAT wazinym
Weslulantamsusey 28 T Auadeduanndundniinanuule unauas niunaasu

Mr. Wattanapong Kurovat, the Director General of Energy Policy and Planning
Office, together with the management team, civil servants, and EPPO staffs
gave alms to the monks and participated in merit making activities on
the occasion of the 28" anniversary of Energy Policy and Planning Office
establishment.

6 UuAU 2563 ¢ 6 March 2020
wigdmuner Al garutanisdiinauuleuignasunundanu
AT 49919019 wazidmidan aun. daRansT “PauNIdRYin
wiinnause (DIY MASK) WasusaAswlaFalata-19" u Hastlseau
FU 2 AUN.

Mr. Wattanapong Kurovat, the Director General of Energy Policy and
Planning Office, together with the management team, civil servants, and
EPPO staffs have organized “The DIY MASK Project: Together We Fight
COVID-19” at the meeting room on the 2" floor of EPPO Office.
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4 wnuN1AU 2563 ¢ 4 May 2020
wrgdmunar Alean gérutanisdrdnauulauisnazunundssnu
AnEHLAVNT d191anne waziduiai aun. TdfanEnansznateneng
Waslududnoneaa o Usnuieddnedu 2 aun.

Mr. Wattanapong Kurovat, the Director General of Energy Policy and
Planning Office, together with the management team, civil servants, and

EPPO staffs have attended the blessing ceremony on the occasion of
Royal Coronation at lobby on the 2™ floor of EPPO Office.

2 UQU‘IUU 2563 e 2 June 2020
WAL AT9919 FE1U8N198 1IN UUTHL S LATILHUNANIU WAZ ALY
el mummwwavwmﬂmm ANAANTTUNIANGTIAN NTFGT NN AR NI
‘Wivmmwu leslulannafuedunssaunns e WIANQIUINDLNITNS
Fenana (HeamTnerUINanenAnnl 0 13 atealng 1 2 auw,

Mr. Wattanapong Kurovat, the Director General of Energy Policy and

Planning Office, together with the management team have attended
the blessing ceremony on the occasion of Her Majesty Queen Suthida
Bajrasudhabimalalakshana’s birthday and signed a blessing book in front of
the Royal Portrait at the lobby on the 2™ floor of EPPO Office.

24 nsng’mu 2563 o 24 July 2020
wiedaune Alsm farurenisdrdinauuleunsuazunundenulfidu
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Mr. Wattanapong Kurovat, the Director General of Energy Policy and
Planning Office has presided over the blessing ceremony and the oath-taking
ceremony to become decent civil servants and strength of the land on
the occasion of His Majesty the King’s birthday on the 2™ floor of EPPO
Office.

10 AUK1AU 2563 ¢ 10 August 2020
wiadmuned alsm gerutanisdrtineuulonisuazunundeny i
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mmmwgzummmnm WILUINIT U WerusnsaTuiiuTivacs ad LT
Haalne 44 2 aun.

Mr. Wattanapong Kurovat, the Director General of Energy Policy and Planning

Office, has presided over the blessing ceremony and signed a blessing book
on the occasion of Her Majesty Queen Sirikit, The Queen Mother’s birthday
at the lobby on the 2™ floor of EPPO Office.
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21 A&un1AU 2563 ¢ 21 August 2020
ARIZEL3NT 41999019 uazd T aun. saunsEindensumauas
Hndaunilll dszanil 2563 tu @A aun.
The management team, civil servants, and EPPO staffs have
attended the Annual Fire Drill for 2020 at EPPO Office.

11 fiuggu 2563 ¢ 11 September 2020
aun Anneduaun Geq “niatmeniafsuuas ieimunesdng Tnefuedmuned
Al garutenisdrrineunlsusuazuaundssy dudszarudaanu Tnald
NALMNNEUUININNTU TR N liwuaAR “RETHINKING EPPO 2021” tu 1949y
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EPPO hosted a seminar on “Change Management for Organizational Transformation”
which was presided over by Mr. Wattanapong Kurovat, the Director General of
Energy Policy and Planning Office who assigned operational directions under
the theme “RETHINKING EPPO 2020” at Pullman Bangkok King Power Hotel.

17 ga1AU 2563 e 17 October 2020
Wedmunet Al391 §euren19d 1IN uUlE LIS LA UNUNANIY WATAMY
HF1s SanannedmsznFunsrsanulszant 2563 o dnlragunatuzaans
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Mr. Wattanapong Kurovat, the Director General of Energy Policy and Planning
Office and the management team have offered the Annual Royal Kathina Robes
for the year 2020 at Chai Chumphon Chana Songkhram Temple, the Royal
Monastery, Mueang Kanchanaburi District, Kanchanaburi Province.

5 Sudo1AU 2563 ¢ 5 December 2020
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Mr. Wattanapong Kurovat, the Director General of Energy Policy and Planning Office
attended the ceremony to offer a tray of flower tributes and pay homage on
the occasion of the royal birthday of His Majesty the Late King Bhumibol Adulyadej
the Great, National day, and Father’'s Day at Sanam Luang ceremonial ground,
Bangkok.

23 Sud1AU 2563 e 23 December 2020
wiadmunas Alsm garuenisdinanuuleunaua sl NUnNANIU ATHLTINT
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Mr. Wattanapong Kurovat, the Director General of Energy Policy and Planning
Office, together with the management team, civil servants have attended
the Annual General Meeting for the year 2020 at the meeting room on the 2™ floor
of EPPO Office.
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Summary of Performance Assessment for Fiscal Year 2020

infunnIsUs:1ou asUuanmsus:idu

- e B Assessment
rF5a Assessment Criteria Summary

Indicator ihkunguch ihrueuasgu 1hHueduge
Minimum Target Base Target Advanced Target
(50) (75) (100)

g Tuaw
Pass Fail

asAlsznaudl 1 : (Function Base) 1szAngnmlunissiiuauniuudnansfiaiiugiu sunamdiiinfvieauniamng
ANNFURATRUNANIIUANNNYUNNE UlHLNETR9TTUNAYTEANNRAE T THUGT

Component 1: (Function Base) Operating efficiency of basic missions, routine tasks, or tasks defined by core responsibility,
statutory duties, government policies, or cabinet resolutions.

asAlsznaudl 5 : (Potential Base) Anan W lUNNIAIUNNIIIEIUITNIAULHUEMBANEAFTIR 20 T
Component 5: (Potential Base) EPPQO’s operating potential under the 20-year National Strategy.

1. dndounnsldndesnu

dugavinasanani ot

wasauneludszina

ANAY ktoe/Billion ktoe/Billion ktoe/Billion ktoe/Billion Baht
(Energy Intensity) Baht Baht Baht

Reduced energy
intensity ratio between
final energy consumption
and GDP

2. sununisdansy

faiFaunszanlunia

NAWNIULATANUIAN

YUAIAAAY

Reduction of greenhouse MtCOzeq MtCOzeq MtCOzeq MtCOzeq
gas emissions in the

energy sector and

transportation sector.

3. msdfudgauazdnin - wanisAne paneANEUIY  Feuanemsdiudes SnannsEnsmunawilom
wletnanIinuue wlananisiouue  dynuazeiasse wazdnvinuleung guassn ulennendn uaznRenifiey
lnssaFreamaAnlnin  Tasea¥ednsidn  wlainedu uay nsivuslaseainie dayananisfineassinalszng
preparation of electricity TWihzawhlsama  uhauifiaudeya dnnAnlnin T 64-68  Mudszmalng Taedrauuama
tariff structure policies.  atiaties 3 UsewnA  wansANE e A uAiuTay msdiutlanazanyinulaune
Study result of the  FiNgLsEmArL AINND.AUN. nasvunlaeaF19dmaAnniin
electricity tariff Uszwnelne Draft of the revision Tl 64-68 ifHnumuiuzay
structure policies Study result and the plan and development  A1NNA.AUN. Lﬁ‘lﬂ"fuﬁ 7 B.A. 63
for at least 3 gap assessment on of electricity tariff Study result and gap assessment
countries. existing policies and structure policies for | on existing policies, and
comparison between  2021-2025 which is comparison between study
study result from approved by EPPO result from foreign countries and
foreign countries and  Director General. Thailand have been completed.
Thailand. The electricity tariff structure

policies for 2021-2025 has been
approved by EPPO Director
General on 7 October 2020.
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as3dda

Indicator

ihrue3udh
Minimum Target
(50)

IncunnisUs:iou
Assessment Criteria
1UruguIasgu

Base Target
)

ihHueBuge
Advanced Target
(100)

asUuams
Us:iou

Assessment
Summary

Gw | Tuaw
Fail

89ALlsznauN 2 : (Agenda Base) UsrAninnlunisaniivaumundnnisiagnsenans uumnedfgtnady ulaunasasou
wsannananldsunauunenduRAe
Component 2 : (Agenda Base) Operating efficiency against strategic missions, public sector reform approach, urgent
policies,or special assignments.

4. szaupanudnialu
N19AANLNUNAN AL
UlHLNAFTUNANTU
Achievement level in

the development of Policy
Package

4.1 ANAFAeaY
nsdagumsldidemaa
Fonn (1len1uea)
Achievement level in the
encouragement of biofuel
(Ethanol)

4.2 prudiagng
NNTAANILHULIETNNS
AANIRNEEI TN G

W.A. 2561 - 2580
Achievement in the
development of Gas Plan
2018

Fauamalunisdaddy | TEuuanialunisg

sl s
Trgea £20 udemds
wANTuAN ey
AN WD AUN.

Draft guideline on the
promotion of E20
Gasohol usage as a
base fuel and obtain
approval from EPPO
Director General.

$14 Gas Plan 2018
HnuANLIuTaLATN
AENTINNNTLINNG
UTHLNANAIN (ML)
Draft of Gas Plan 2018
approved by CEPA

dagsulinagld
hsuufalaaea £20
Tudemaman
Frinupnudiurey
AINAENIINNT
LU IUlEILN WA
(n19.)

Obtain guideline on
the promotion of E20
Gasohol usage as a
base fuel which is
approved by CEPA

Gas Plan 2018 fitinu
ANTIUTALIANN
AtUZNITNNITUlaLNE
NRNIUUUTB
(nwe.)

Gas Plan 2018
approved by
National Energy
Policy Council
(NEPC)

1 &3rananinnual
NITATUIUTIANE 9
BNURA HANNWNNTA
dusssusiannniadan
LAZARAARAITL

A0 uNInfHAN
WAUTALANN Ha.AUN.
Obtain draft on the
calculation of reference
ethanol price that is fair
and relevant for
stakeholders and get
approval from EPPO
Director General.

wirgauiifades
atieiiag 1 uaaenuin
Gas Plan 2018 l1lgn1s
U1

Gas Plan 2018 has
been implemented by
at least one relevant

agency.

g lunnsdaLgsn
Wil Raloaes £20
Wudemdmen 1aue He.aun.
ierenutiiusey

Draft guideline on the promotion
of E20 Gasohol usage as a base
fuel has been presented

to EPPO Director General for
approval.

Gas Plan 2018 H1uANY
WiugananAuznssunsulaung
WANULUNTNG (M. ) dlesud
19 1.A. 63 uaz AR
ANNILTAL Gas Plan 2018
ileduii 20 m.p. 63

Gas Plan 2018 has been
approved by NEPC on 19 March
2020 and by the Cabinet

on 20 October 2020.

mﬁﬂizqﬂuﬁ 1 : (Function Base) U32@n32 M 1Un17AHMINUATNUANA1TNANUFIU I uAINUTIALnAUTaINY
AU NANFLRATELUANUAINNYUNE WIHUNHIBIFTUIR WEBANNAAMET NS
Component 1: (Function Base) Operating efficiency of basic missions, routine tasks, or tasks defined by core responsibility,
statutory duties, government policies, or cabinet resolutions.

a3rlsznaui 2 (Agenda Base) ﬂj‘zawgﬂ’]wiuﬂﬁi‘ﬁﬁLﬁu\‘lWNMﬁNMﬁﬂﬂﬁ?ﬁﬂﬂV]ﬁﬂﬂ'&mfLLu')‘l/lNﬂﬁgﬂn’]ﬂ%‘/ﬁ uleune

! g A a ay yvoo =
LML mﬂm?ﬂwimumumwmfluwma:f

Component 2: (Agenda Base) Operating efficiency against strategic missions, public sector reform approach, urgent
policies, or special assignments.

asAisznaui 5 :(Potential Base) ANen1Wlun17ATLN118989UII TN IANNUHLEMBANAASTNR 20 T
Component 5: (Potential Base) EPPO’s operating potential under the 20-year National Strategy.
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asFda

ihrueduch
Minimum Target
(50)

Indicator

(75)

1UkuguIasgu
Base Target

1Whrueduge
Advanced Target
(100)

asUwans

Us:iou
Assessment
Summary

= >
5. MINEN AUN. HHIRTFIUTDYA
=
AN A UNA lunnsiaenles
NENIUUITR visauaniaeuiaya
FIUNFIY

Development of the
EPPO could define its

own protocols in

National Energy

Information Center.
connectivity or fuel

information exchange.

dun. Annaidenleag

- gun. Hnnsiaenlaa

vaeuanuwasudeyn  videuanilasudesyadou
FNUWANUAL S TR ST R Ko
wnaumelideatn  diansenaamasnu
NIENINWANNUNTE | YiTeUUIENUAEUen
PUILNIUNIEIUAN atisiag 5 widaaanu
tinetion 2 Mite - INNTNELNE TN
EPPO could connect  ldannnisidesiles

or exchange fuel u?mmﬂl,ﬂ?vlﬂu%w
information with at least FNUNAWY

2 agencies under
Ministry of Energy or
external agencies.

- EPPO could connect or
exchange energy
information with at least 5
agencies under Ministry
of Energy or external
agencies.

- EPPO could publish
reports prepared by data
from the connection or
exchange of information

energy.

aun. Snnsdenlowiteuaniaeu
dayadundsaniumiseeu
MalFdaTANIENININASIU
TIRUUIEITUNNAUANAUIL

5 widaeeu 1o

1. neniF e NAIE IR

2. mslvfndnandnuis
lszindlna

3. NFENTWN U]

4. paravdnningduialszimalne
5. sunAnsuiatlszimalng

EPPO has connected or exchange
energy information with 5 agencies
under Ministry of Energy or
external agencies namely:

1. Department of Mineral Fuels
2. Electricity Generating Authority
of Thailand

3. Ministry of Commerce

4. Stock Exchange of Thailand

5. Bank of Thailand

SouU
Total

5:AUUASTIUBUAY
Advanced level

75

asUwanisus:iou
Assessment Summary

s:QuATUNIW
Quality Level

IntunnsUs:iou
Assessment Criteria

Jwan:uuciTuNu9gs:KaW 90 — 100 A:lluU
Achievement score is between 90-100 marks

S:AULASTIUBUAY
Advanced Level

Jaan:uuciTuvugs:Kaw 75 - 89.99 A:iuu
Achievement score is between 75-89.99 marks

s:UUNASIUIUGU
Base Level

Jaan:uuciTuNu9gis:KaW 60 - 74.99 AiuuU
Achievement score is between 60-74.99 marks

s:Gudevlsuusy
Need Improvement

Swanuucuduuding 60 Axluu

Achievement score is lower than 60 marks

KUNIKQ: wanmisUs:dudousignmisanuiasmsusudsuds:ansnmuwiunisufudsianis Us:idvuus:uind w.A. 2563
iIJunisus:iduauloy Fuatnuiu n.w.s. Sulifdndvduduwanisus:Tudunad

Remark:

These outcomes represent self-evaluation of government agencies against efficiency improvement measures for

government duties for Fiscal Year 2020, this is to be confirmed by the Office of the Public Sector Development Commission.
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PART 06

Financial Statements

for Fiscal Year 2020
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JuUlldQYFIUNISINU

Statements of Financial Position

fu SUR 30 AUYIYU 2563 e At September 30, 2020

(KUDY : UIN) e (Unit : Baht)

AunsSwg
Assets

AunSwgryuidvu

Current assets
RuanLazmananeuyinRuan
Cash and cash equivalents
Qnuﬂﬁlmxﬁm%u
Short-term debtors
Lfmmnmzﬂzz%u
Short-term investments
JanAILAAD
Materials & supplies

SOUAUNSWIHUURYU
Total current assets

187,974,007.96

5,605,119.56

403,000,000.00

3,348,246.53

599,927,374.05

163,973,767.08

9,487,618.75

408,000,000.00

2,730,506.77

512,665,110.97

Aunswdlirnyuidou
Non-current assets

a -
Ay a1Ansuazgnnl
Land, Property, and Materials

2,0273,731.49

24,832,534.86

AundnsTludsonu 2,196,634.75 3,102,076.33
Intangible assets
souAunSwIlurnyuIdeu 22,470,366.24 27,934,611.19
Total non-current assets
soUAUNSWY 622,397,740.29 540,599,722.16

Total assets
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Julidavgau:NIsiuu
Statements of Financial Position

fu SUR 30 AUYIYU 2563 e At September 30, 2020

(KUY : UN) e (Unit : Baht) 2562 ¢ 2019
WUAU
Liabilities
KUAUKYUIBEU
Current liabilities
Kmiinisén 8,833,040.73 1,595,591.03
Account payable
ﬁwf’:ﬁm:ﬂ:z%u 750,340.49 14,191,562.78
Other short-term creditors
Rusurinsvezdu 5,435,868.52 6,310,838.45
Short-term deposits
wilAumuiauiu 123,032,948.95 28,294,002.34
Other current liabilities
SOURGAURLUIBOU 138,052,198.69 50,391,994.60
Total curren‘t liabilities
hGAUTUKYUISOU
Non-current liabilities
Lé’ﬁﬂﬁfﬁﬂ%&@:iﬁﬁﬂﬁ@@wumw:mq 20.00 52,393.26
Creditors by transfer and long-term sales
NUNATAITITNITTUANNAFITLEILE0 500,000.00 500,000.00
Long-term government advances from Treasury
NufulInszazeann 106,798.54 6,965.81
Long-term deposits
sountAUlUHYUBEU 606,818.54 559,359.07
Total non-current liabilities
SOUKGAU 13,865,9017.23 50,951,353.67
Total liabilities
AunSwdans/dAounu 483,738,723.06 489,648,368.49

Net assets/Capital
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Julidavgiu:nIsiuu
Statements of Financial Position
fu SUR 30 AUYIYU 2563 e At September 30, 2020

(KUDY : UIN) e (Unit : Baht) 2562 ¢ 2019

s19la
Revenue

seldanneudseunn
Revenue from government budget
iﬂﬂ@w’mﬂmmmuum’mmi’mmumﬂ%’ﬁ

104,461,843.04

134,317,001.38

275,036,074.98 910,775,660.86
Revenue from government support funds
e lAaInnisgAnuLENLATLEAIA 23.899.373.26 58.640.78
Revenue from other support funds & donations
selmau 6,800,312.89 7,261,202.89
Other revenue
sousneld 410,197,604.17 1,052,412,505.91
Total revenue

ATENY
Expenses

AnldaneAaINg 62,324,325.22 67,433,663.81
Salaries and wages
Antmiatinuny 8,982,343.27 9,220,508.36
Pension funds
ANRALLLN 78,600.00 644,400.00
Compensation
Anldans 163,193,936.61 308,403,104.80
General expenditure
ANIA0 2,177,676.32 2,888,616.38
Material & supply expenses
Aana13ndLineg 4124133.13 4,336,647.62
Utility expenses
ANARNTIATLAZAIFASIMUNE 7,244,501.66 7,420,178.34

Depreciation and amortization

95,961,245.41

488,985,756.99

ANTEAN8AINNTGANYUINNULENIUNIATT
Expenses from government support funds
AnldangaInNIgANLLANLATLEANA
Expenses from other support funds & donations

84,190,344.14 235,781,741.08

Anldane B

1,673.84 130.00
Other expenses
sourievw 428,278,779.6 1,082,524,575.21
Total expenses
swiomnmm’fmwne?umununwn'ls|T1u (18,081,175.43) (30,112,069.30)
Income below operating expenses before cost of funds
AUNUNINITHEY )
Cost of funds i
swidandwifainonns (18,081,175.43) (30,112,069.30)

Net income below operating expenses
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