ulgung
IANWUWEVOIU (EUW.)

dunviuu

O

stgvIuUs:U 2562
Annual Report 2019

DL
<A

: qu ,{a;r

_M _

-.mu
n_...ﬁ“ﬁ r.

ENERGY POLICY AND PLANNING OFFICE



ARMIUAWIANTDYAV10d1svavdinduulgugiaziwuwasiu (auw.) 6n
Follow the news updates EPPO at

WWW.eppo.go.th You EPPO Channel
N4 Www.SOUWAKNS2.go.th eppohan?

WWW.eppome.com

EPPO Thailand eppohan?
AUYUSKISVOUAURA NWE. / NUV.

= [

SOUWAINNS 2
21sa1sulgungwadnu

25U auw. @eppohan?



ans9INEWouduNS
Message from Director General

Duls

u1gdmUWIY Alson
WonuognIsatnuuUlgUNgIaziwUWaNIU
Mr. Wattanapong Kurovat

Director General of Energy Policy and Planning Office



AuIFUs:INATNg0Us:nATSgNsANanssnf 20 U
(W.A. 2561 - 2580) BurinHUALNSANERNSNISWHAULN
UszinAs:g:g10A9:MIKUs:inAlngdAuduAY
Un0AunuUsenisiUaguldaseindedonigluna:
NIgUDNUS:INA NIAINUASNSSU NIAYMNETNSSY
la:n1AUSNIsInSuUNIsWrRIUNIa:ans:nulugnnsts
InAlulagia:udnNSsUIUNISASWYAAINY Ia:WsIUN
nalnAd1AnyTun1siuIAZouIASYIATHUAD:AS
12z WUANSNIWIUNSINITUVaIUS:INA IWouNS:AU
Juselnvouds:ssuluniwsoula:ns=guals:losu
[Ugnnndournge Inodnaimun=au lrussadduncu
“Us:inAlnelnorudund UvAd gdiu 10uus:inA
WRJUIIad AdYNISWAIUINTUKanUSsryavou
IASYINIWOIWYY” [AUATUWAIINUIFDITNNS
a519A01UUUAIIUNISUSHASIANISWAINIUTAD
Us:ansniwiazon1sivavuag1didusssu s1An
IMUN:ay dulasunasigwasinunainuiia:waddnu
N1313aN 1a:wruullAsIas1IwugIuRsausunIsy
WaIIUTUSUIUUAN € SOUMIWEFIUNS:UUTASIVIY

WWw1d2234:

Tl 2562 dINUUELNELAZWNUNATY (RUN.)
TugnugmiieauIuNuLazidauawuzulaue wHy
LAZUIATNITANUNANNU AvuanIAgnngud tatlaeiu
prannssinaLAaULEaINE S Ananuuazlsziiung
neUFTRAUUlELNEN U muﬁy’qu?mﬁmmﬁ"muua
Waey A9lATn1IuKLLazIdua Ul LB LA T LAY
WﬁqmmﬁlaﬁuLﬁ%‘laumimLﬁumué’ﬁuwﬁqmﬁlﬁmm‘
Whvunevesgnsmansni 20 I laun nsdavinunu
Woauunmansuan inuasdssindlng w.e. 2561 - 2580
(PDP 2018) 1ilinnganmuaz NamNAavNUldiNe s
fuAuABIN1TNNgldelssinA wazduasuAnanIw
mmﬁmiWWﬁiuLLﬁia:Qﬁmmiﬁmmamm%’uivﬁh%:
dudnunlFatnesiuns IensnessLInIEaAn 32U

wazaruua e litauslng ualde nnels

S1euuUs:9U 2562
Annual Report 2019

The 20-year National Strategy for Thailand
for 2018 - 2037 spells out long-term national
development strategies for security and immunity
against change resulting from external and internal
factors. It envisages the agricultural, industrial, and
service sectors’ upgrade to applied technology
and innovation for value addition and crucial
mechanisms for driving the new economy to forge
and raise national competitiveness so that the overall
population’s income may be heightened and benefit
duly decentralized to achieve vision of “Thailand
becomes a developed country with security,
prosperity and sustainability in accordance with the
Sufficiency Economy Philosophy”. As far as energy
is concerned, Thailand must strive for management
security and efficiency, with fair competition and
affordable prices; promote alternative forms of
energy; and develop assorted energy infrastructure,

including smart-grid systems.

As Thailand’s energy planner and formulator
of recommended policies, plans, measures, and
preventive as well as mitigating measures for fuel
shortages, and its monitoring and evaluating agency
for energy policy implementation as well as data
management, EPPO this year successfully planned
and put forward policies and plans to drive energy
operation toward the goals of the 20-year National
Strategy. Among these is the preparation of
the natfional power development plan (PDP 2018)
to ensure that energy supply and production meet
national demand. Each region’s power production
capacity has been promoted to ably sustain
incoming electricity through the configuration of

generation, fransmission, and distribution systems
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that are sizeable as well as modern under smart
grid development. We also investigated restructuring
of the power business amid the prosumer tfrend and
promoted consumption of alternative energy forms.
To this latter end, we promoted the local economy
policy by evolving community power plants with
locally available fuels and amending FiT terms for
community waste-to-power purchase from for SPPs
for energy businesses that contribute to community
livelihoods and income generation. To aid oil palm
growers and lower PM2.5, we advocated biodiesel
promotional measures for biodiesel by standardizing
B10 diesel natfionally in favor of B7 diesel and
promoting B20 diesel as an alternative for large
frucks by supervising energy price stability and
affordability fo maintain the cost of living. And to
promote novel energy businesses that accommodate
dynamic emerging fechnologies, particularly EVs,
we advocated appointment of an energy storage
system (ESS) technology promotion committee,
which in conjunction with other agencies, designs
and drives baftery-based ESS operatfing plans to

spawn domestic production.

On behalf of the EPPO management, | wish to
thank all EPPO personnel for their wholehearted
devotion and for coming up with creative energy
policies, underlining the push for Thailand’s energy
security, prosperity, and sustainability. My sincere
appreciation also goes to domestic and international
network agencies that have staunchly supported
EPPO’s tasks. It is my fervent hope that our service
will continue to benefit the mobilization of

the natfional economy.
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IETUOIIU:U[EJU’]EJII?]:LUJSYU’]W]SIIUUU§H’18
WaIIUVOIUS:INA

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

ldusliugNsAENSNISAdIasUNISaUSNY
WaIUIA:WaIIUNAINUVOIUS:INA
Recommend national strategies for
energy conservation and alternative
energy promotion

ldusiuzuInNsNISINTVToINuUNISYInINAU
Unuuidoiwanalus:g:aulia:s:g:619
Recommend measures to solve and
prevent oil shortage in both short and

long terms

Js=noumnoey 6 WuUsn9 Ao
EPPO is entrusted with the following 6 missions:

aswassAulgugia-aduauuniswruIudNNSSUWaIINU
WonouIUAIa:aI8UVadUs:INANETUT 2579

Create policies and support the development

of energy innovation for the country’s security

and sustainability within 2035

AU ARMY azUsIDUUlgungiaziuuusKis
WaIUVeIUs:INFA

Supervise, monitor and evaluate

the implementation of national energy policies

and energy management plans

ussInnisinAlulagansauinAia:n1sdoans
AIUWAIINUVOUUS:INFA

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

WeuundnisidueuAnsIBugnsAans
Enhance EPPO to become a strategic

organization
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gNSANENSVOU auw.
Strategic Issues

gnsAansvead auw. I 3 gnsAans cull
In order to pursue the foregoing Vision and Missions, 3 Strategies are laid down:

aswassAulourgwannuiionouiuadiazasdu
1 Formulating Energy Policies for Energy Security
and Sustainability

1UnUs:&vr « Objectives

1. GulsureAtinlugroiuiungInawasu
To have energy policies that lead to the country’s energy security
2. DulgurgfMUWANNURAUUAUUNSWAIUIFASUINY
To have energy policies that support the country’s economic development
3.  DulsuneRtnugnisiwaunusgubus:ansniw
To have energy policies that encourage energy efficiency
4. DulbureRunUgnnsidwaunainuAidudnsauzaiondou

To have energy policies that promote the use environmentally-friendly renewable energy

TuindouulsunewasnuvauUs:inA UugdovAnsaussnu=gu
2 Driving National Energy Policy 3 Becoming High Performance

(Policy Driving) Organization (EPPO Excellence)

1UnUs:&vA « Objectives 1UnUs:&ur « Objectives
1. duiasuna:aduayunisaniduviuniuuloung 1. 10ugugnanvayawagiuvadus:ina

To promote and encourage policy implementation Thailand Energy Information Hub
2. Us:uunaznalnnmisinmuiazus:isuwaulguiewadsnu 2. uAaNsinUSIa:AIIUEIISH

vauus:inA Smart Colleague

To have a mechanism for monitoring and evaluating 3. nasuQUmIUagNiUs:ANSN W

national energy policies Smart Work
3. uidoulndouideiidousouiunisirunna:Antduulouny 4. USHISNaINUWANIUREWNUS:ENSN W

To allow stakeholders to participate in the formulation Effective Energy Fund Management

and implementation of energy policies

(Public Participation)
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[ASyas1INISUSKHISUIU dauw.
Organizational Structure of EPPO

wououNs

daunviuulsungnaziwuwasaau

souau2eN1s dunviuulgungiaziwuwaddnu
Deputy Director General

lijlis:aomtylaW']: AIUNISINIWULNSANFNSWAIIU
Specialist, Energy Strategy Planning

daUnuauiavaiunasnsuy
Office of the Secretary

. nfjuu?mimuﬁlﬂﬂ
General Administration Group
. ﬂa,:JJ‘]_I?‘W]ﬁ‘VI%‘/WEJ’mT'LqIﬂﬁa
Human Resource Group
o NAUIEEIUIENITLATARANTEIANS
Coordination and Public Relations Group
o NAUNITARY
Finance Group
o NGUNBIVUNENY
Energy Fund Group
o nquilAnIg
Legal Affairs Group

navgNsAENSIIAzILUIIU
Strategy and Planning Division

o NAUENBAANTUAZUNLNIL
Strategy and Planning Group

o nauulBLnEwdNY
Energy Policy Group

o nguARMuUAzszuLA
Monitoring and Evaluation Group

AuginalulagansauinAia:nisdoans
Information and Communication Technology Center

o NGURRILIANTAUNANGNY
Energy Information Development Group
o NAUIATIZRNATLSTLNUNILATHEAANE WY
Energy Analysis and Economic Forecast Group
o NaURRILNTTULARLTIAES
Computer System Development Group

Director General

sougueNs dunviuulgungiaziuuwaniu
Deputy Director General

giduosnyiawn: fuulouneiia-iuuausniwauu
lla=wavunmlnu
Specialist, Energy Conservation and
Renewable Energy Policy and Plan

nouulouelinsidsy
Petroleum Policy Division

. ﬂeﬂuﬁﬁﬁuuﬁ:ﬁﬁ*ﬁmmﬁwme

Oil and Liquefied Petroleum Gas Group
o NQUiNTEsTUINA

Natural Gas Group
o NQUABINGRTINN

Biofuel Group

navulourglwwa
Power Policy Division

o nqusAliuaz AN NSNS

Power Tariff and Service Quality Group
o nquasasufianislui

Power Business Promotion Group
o nquAnINANUlHTh

Power Supply Planning Group

navulgurgauSnUwasuUIIa:WawIuUNAINU
Energy Conservation and Alternative Energy Policy Division

. mjuwﬁd\ﬂuwmmu
Alternative Energy Group

o NAUALENENANIY
Energy Conservation Group

o NAUANATUAUDUTNENS LA AN UNAUNY
Energy Conservation and Alternative Energy
Promotion Group
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WUSKIS duw.
EPPO Executives

.

u1gdruuwWIY AlsoN
wWouosgnsdtnunuulgugiazliwuwawiu

Mr. Wattanapong Kurovat

Director General of Energy Policy and Planning Office
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WUSHIS auw.
EPPO Executives

UNgIWNNEY KUASSSU
SoUOUENISAUNIUUTEUNEIAIWUWANU
Mr. Petai Mudtham

Deputy Director General

uw&asulny U2IVeo
sououosNISaINIUUTIEUgIAIWUWANIU
Ms. Chananan Buakiew

Deputy Director General

11
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WUSHIS duw.
EPPO Executives

uwaanonNwe ontsauur
IFU0uN0YIaWNFNUNNSOWILUENSANANSWANU
Ms. Dowtip Vanichanont

Specialist, Energy Strategy Planning

dndnyauiaviunisnsuy
Office of the Secretary

uAIIEAN FsUs:Augna
[avaunisnsuy

Mrs. Duangsuda Jirapraditkul
Secretary to the Department

S1euuUs:9U 2562
Annual Report 2019

uwauUnUa uoan
HorUNNauRsavaoUNelu
Ms. Narumol Nuandee
Chief Internal Audit Group

uNeNUIANA oudan
Fortnduboudnuounisiia=doansouAns
Mr. Thanongsak Wongla

Chief Coordination and Public Relations Group
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unwnNnuUl anegry
ForUnnduusKnsaunolU

Mrs. Kitsana Suphacharun

Chief General Administration Group

f

Ay
N

uWaUSAN SIAWSSHU
HoHUNNEUNISAAY

Ms. Nirada Rongkapan
Chief Finance Group

e,

il 5

u1gorudss Buncylsn
KorUNNaUUANNS

Mr. Anawat Chumnanchote
Chief Legal Affairs Group

USBBRISSU AVIUSY
KorUNNguUSHISNSWEINSUAAA
Mrs. Taschatawan Kongprem
Chief Human Resource Group

K
#
u

UNEIVUNISSTU HUAT

KorUNNEUNaINUWANIU
Ms. Khanokwan Noodam
Chief Energy Fund Group

13
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navulougiinsiasy
Petroleum Policy Division

ungelisns sunsuums
wonusunisnavulgungtlnsiagy
Mr. Anirut Thanakornmontri

Director Petroleum Policy Division

UNEIFFASS IRuN1Inna

- Forthnaudhuuna:Astinsidouinad

- SNVINSYIBoBIrYIawn: Fuuloung
lazIUaUSNEWAaIIUIR:WaIIUNAINU

Ms. Sasithon Jetsadathitikul

- Chief Oil and Liguefied Petroleum Gas Group

- Acting Specialist, Energy Conservation and
Renewable Energy Policy and Plan

S1euuUs:9U 2562
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uwWNUAN IwssIing
FortnnauBoiwasgonw
Mrs. Kanda Petchthai
Chief Biofuel Group

uwnntﬁnné IAUKISTY
HOHUNNAUESSSUBIA
Mr. Reukrit Kenharaj
Chief Natural Gas Group
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navulouglwwA
Power Policy Division

une3swiud IfesAWouw
wonusunisnaulgungww
Mr. Veerapat Kiatfuengfoo

Director Power Policy Division

UASU BUIng
KorUtNNausIPIWWAIIa:AUNIWUSNNS
Mrs. Sirina Inkaew

Chief Power Tariff and Service Quality Group

uEUUSA1 SBMIoYNA
FoHUNNAUIAKIWAINUIWWA
Ms. Nantida Rachatawetchakul

Chief of Power Supply Planning Group

’
% /

UNE199189SSTU WUEFISSA
HorUuNNduduiasufen s
Ms. Jaruwan Pimsawan

Chief Power Business Promotion Group

15
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novulgurgouSNYWawUIa:wasunAlnu
Energy Conservation and Alternative Energy Policy Division

UN&E0UISH IWBSSAU
wWonusunisnavulgungeuSNEwasu
llaswaguunainu

Ms. Nootjaree Petcharat

Director Energy Conservation and Alternative

Energy Policy Division

UNENANBIYI BUBU=BY
Kortnnauausnywauiu

Ms. Suphatchaya Chonchanachai
Chief Energy Conservation Group

uN&addnag nSangusny
HorUNNduauiasumUaUSNYwaIIU
lla:wasunainu

Ms. Sukanlaya Trewitthayanurak
Chief Energy Conservation and

Alternative Energy Promotion Group



dunuuulgungiiaIUWAaINIU
Energy Policy and Planning Office (EPPO)

nauqnsmaméua:uwumu
Strategy and Planning Division

u&a1oN19u Inwn
WouENISNaVYNSANARSIIAILUINU
Ms. Pavinee Kosa

Director Strategy and Planning Division

unedys: Wi
Kortnnguulguigwawu
Mr. Wachara Phajee
Chief Energy Policy Group

' 7

uNgeNy UovASIodR
HorUNNauegNsANERSIIazibUIIU
Mr. Uthai Mungseemuengdee

Chief Strategy and Planning Group

UNa1298sINSNU IWBsSnU
HorUunnauAnaula:us:1I0uwa
Ms. Wachiraporn Petrat

Chief Monitoring and Evaluation Group

17



S1euuUs:9U 2562
18 Annual Report 2019

AuginAlulagansauinAia:nisdoans

Information and Communication Technology Center

UNE2gwns ANan
youosnsAuginAlulagansauinAia:nisdoans
Ms. Supit Kamklad

Director Information and Communication

Technology Center

un&aaNsns Nlwyag
KorUNNaudInST:Hiia:Us=uNnUNISIASUINIWAIU
Ms. Korakot Phupaiboon

Chief Energy Analysis and Economic Forecast Group

uwanounua sunsny
HOHUNNAUWRIUNANSAUINAWAINU
Ms. Nareumon Intharak

Chief Energy Information Development Group

uN&a1uUwWI Atunln
HOMUNNAUWRIUNS:UUADUWIINDS
Ms. Bubpha Kunathai

Chief Computer System Development Group
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National Energy Policy Administration
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Energy Policy and Planning Office (EPPO) is
a government agency whose mandate is to devise
related national policies, strategies, and measures.
EPPO plays a key role in the administration of
national energy affairs and is responsible for energy
administration plans, promotion of energy conservation
and alternative energy, as well as prevention fuel
shortages over short and long ferms. 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;

nalnnasusrasulgurgwasuvouus:inA

ANUzSTUUMNS
The Cabinet

SFUUMNSINNS
NS:NSOUWaNU
Ministry of
Energy

danm
NS:NSIIWAWIU

Permanent Secretary

of Energy

Committee on Energy Policy Administration (CEPA)

National Energy Policy Administration Mechanism

Au:NSsSUNSUlgUIIWALVIUIKLEIG (nwuy.)
National Energy Policy Council (NEPC)

Uszau UENFgUURT
Chairman : Prime Minister
7UszaU SRIUNENTIUURT

Vice Chairman : Deputy Prime Minister
L’a“]ﬂLﬂlﬂ’ﬁ : éﬁﬂu?ﬁﬂ’ﬁ‘ AUN.
Secretary EPPO Director General

AfU:NSSUNISUSKIsulgulgwavvu (huv.)

Uszau FUURTIINITNIZNTNWAWIL
Chairman : Minister of Energy

WUIYNIT éé’]u’]ﬂﬂ%‘ AUN.

Secretary : EPPO Director General

ARUINSSUNISNDYNUIWDEVIASUNISEUSNEWADYU (NND.)

Energy Conservation Promotion Fund (ENCON Fund) Committee

Uszau SOIUNENTIUUAT
Chairman : Deputy Prime Minister
mmgmi : éﬁ’]u’lﬂﬂ%‘ AUN.
Secretary : EPPO Director General

drunvauulguignaznwuwavoiu

Energy Policy and Planning Office (EPPO)

aun. Ufimvthndheaanis
EPPO serve as secretariat
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1. ANENSSUNISUTIUNYWANIUIIKIGIA
National Energy Policy Council (NEPC)

AZNITUNNTUIELNEWATITULVSTNR Y5 NWeY,
Hupnznssun1s Teunialununs sy di
ANIZNTTUNTUIELNEWAINULYNINR W.A. 2535 ufila
i @I 2) net. 2550 wazuflufuiu @f 3
w.a. 2551 Tnaunandguussifullsyeiunssunis uay
3 aun. URtAnididheaynsresauznssunis
ail nna fafugudsaunistimumilainefundwu
18959 flasandaniznssunisainiguusd uazvanih
dausnannssing g Tuieadesetflunmznssunis vidli
mmmﬂﬁﬁﬁwﬂﬁﬁ'ﬁluma‘Lﬂuau‘iﬂmﬂLLa:LLNumin?ma‘
wazWaLIWAN BBl AR AN SUUAT LADENS
fusvandnm de nwe. Sewnanthit wail

WAILIWAUADSUT A

Ugzine

energy administration and development

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

tasked with following as below,

lAuaLU UL LA T LEUNNTLEMTUA T WAILNNE LIRS s INARB AU S ULAS

Making recommendations for the Cabinet on national policies and plans concerning

ANUAVAN mmsﬁuaz L’fmu“l,msl,um'iﬁmumm mwé’\musl,ﬁaa A V’]’gﬂ\iﬁ‘]_luiﬁl‘]_l’]ﬂ WAZLNUNITLTMNT LAY

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

Anmu gua dszatu atduayuuazisedanisAniiunisresamuznssunisAnge Adduantn
NEUINUNANUIALINTANTLNNTNAD APADINLUIE LN LA 2 LA UNITUFUNTRA L WA LNNANIUYD

Monitoring, overseeing, coordinating, supporting, and accelerating tasks performed by all

empowered committees to ensure compliance with such national policies and plans

dsziiunanisliRmuuleunauasiuunisusnsias i uwasnuaaslssina

Evaluating compliance with such national policies and plans
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Committee on Energy Policy Administration (CEPA)
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energy development

and

and development

© ®© 9000 @

individuals to submit academic data, financial

To ensure its efficient operation and goal
attainment of problem-solving and making
recommendations on the formulation of national
energy administration and energy development
policies, NEPC established the Committee on
Energy Policy Administration (CEPA), chaired by
the Minister of Energy, with EPPO serving as its

secretariat. CEPA is fasked with following as below,

L?\UELLUZHIEI‘LI’]EI LLNuﬁ’]ﬁ‘U?MW‘JLLat‘WﬁJJUW LLazﬂﬂmiﬂ’Wﬁ‘ﬁ?ﬁuWﬁN’m
Advocating energy policies, plans, and measures involving energy administration and

Lau’aLLummmﬁuLﬁmﬁuLLmumuLLazimﬁ‘qﬂﬁ?WNﬁquwﬁwummwﬂamm SIUNUAUBAIULTAL
INERUNIIREIALANMUAN A LD UKL ULAZIATINNTAINGN?
Making recommendations and ranking plans/projects involving energy affairs

ﬁﬁ‘mum?ﬂﬂﬁLLﬁZﬁﬁ]i’]ﬁUﬂ'ﬂ\W‘]uﬁ’]ﬁuﬁﬂLW%QMWNﬂ?@ULLﬁZLLU’JWNﬁ NN, LBLNANNE
Setting energy prices and rates of contribution to the Oil Fund as instructed by NEPC

LauaLLu:u‘[amﬂmmm?mqﬁmmmwé’wu
Recommending energy pricing policies and measures

ﬂm?mma:muamqmﬁuﬁia N, Lﬁﬂ’]ﬁ/‘]_IWiZi‘W‘]mﬁ]Hﬁﬂ’] NHNTSNTN LLﬁZﬂJWmi‘ﬂ’W’ia‘u‘] ‘171"%
2BNANUNUUNEIAIENITALATUNITOUTNENG N

Giving recommendations to NEPC on decrees, ministerial regulations, and other measures
to be issue under laws on energy conservation promotion

28IINTTNTN NUW NsU F1NITATIIRY ST viaviseyAnaln q lauesIEaziBEANIIIINIg
N9RY @86 uaziFeanes Hendunenfuulaue uuunistEmsuasNmuImasvuedtlssma
Requesting ministries, departments, and other local government agencies, state enterprises,

information, stafistics, and other

essential facts and figures for national energy policies and plans on energy administration

| 2.// i a o Vv dl o [
LLGNGNﬂm:a“&tﬂiihﬂ’]i‘mﬂﬂauﬁ]\i’]uiuMU’]VlW]JJﬁ’MJJ’%’]Lﬂu
Appointing subcommittees to support its work as necessary
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FAUBLLUZEUININ Mé’ﬂmwﬁ Ljauim hae
é’]ﬁuﬁmmﬁ’qﬁtymaqmﬂ%w@uﬂamumm
Tmguszasantimunliluuinsi 25 me nwe.
Recommending criteria,
priorities for fund-spending fo ensure
conformity tfo Article 25 to NEPC

terms, and

(1]

‘W@J']ﬁ‘m’]’i)mﬂiiNum‘Hﬂﬂ\‘]WULWﬂh‘L‘Hm’]M
qmﬂﬂiwmmwmwumﬁlummﬂ 25 MWNLLLL'W]’N
waﬂmmfm L\‘iﬂu‘l‘n LLaummummmmum
AW, NVUARILLNATT 4 (@Y

Allocating the fund as infended by Article
25 in line with the criteria, terms, and
priorities set by NEPC under Article 4 (4)

@

AvuassdanRe T UnENN LT LAz aN1g
189R@39T VBRUTIENEDVTRTERUGAVILAN
nesmnu

Setting rules and procedures to file
requests for assistance or support by the
fund

()

L'@uaé’miﬁmiﬂ'qﬁuﬁ’]ﬂamuﬁﬁw%'uﬁﬁﬁu
LADINAIAD NI
Proposing fo NEPC rates of contribution fo

o

the fund from fuel sales

To support the promotion of energy conservation
and the administration of the Energy Conservation
Promotion Fund (ENCON Fund), NEPC is also bound
by the Energy Conservation Promotion Act B.E. 2535
(1992) and its second amendment B.E. 2550 (2007)
to devise recommendations to the Cabinet on policies,
goals, and measures for energy conservation, and
set monetary contribution to the abovementioned
fund by fuel type. To this end, the ENCON Fund
Commifttee was set up, chaired by a deputy prime
minister assigned by the Prime Minister, with EPPO
serving as its secretariat. The committee is tasked

with following as below,

iauaatinunshudemalesuansulLides
dsdudneausa nw,

Proposing to NEPC types of fuel exempted
from contribution to the fund

ﬁwumﬁmﬂm'ﬁﬁﬁuLﬂauﬂmﬁlﬁmamwmﬁumau
UBDY NN,
Setting NEPC-endorsed special tariffs

ANIUA8ITUL TN LA
Granting special tariff exemption

NAsneUlRAUBTLINNTANUATULAZ TIEINED
FNLNIAST 40 (2) MULLAIVANINUT Raula
N NN, TINUARILLIRTY 4 (8)

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

@@@@

AruAsIDa U UNANLNUNLAZITNNS
UDFUNNFAUATULATNIFUENARDANULINGY 4]
Devising criteria and procedures for filing

()

requests for support and assistance under
Article 41
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01 unuWanmawanliihaaslszinalng wa. 2561 -
2580 (PDP 2018)
Power Development Plan B.E. 2018 - 2037
(PDP 2018)

02 &ygrdeureinilnszrinenisindndiandnune
dszmelne fudgiavnaluiiand
Power Purchase Agreement (PPA) between EGAT
and Electricite Du Laos (EDL)

03 dafmuniunadasaisisdinihaezresgudninih
98N (SPP)
Terms of reference for waste-to-energy projects
for SPP locations

04 LLmeiﬁmﬁumﬁugdmQmﬁmM'Nﬁmmﬁﬂ (SPP)
21U Cogeneration AuAna"E&tw
Approach for dealing with expiring Cogeneration
SPP PPAs

05 NITUANAINTTUNITENIIAMAlUANIZNTIUNIS
ysannmsulgnesinuniseyinimasnulunauuds
Appointment of an expert panel under
the Committee on Policy Integration for Energy
Conservation in the Transport Sector

01 nsampminAnlununnAnzTuan
Power supply for the Eastern Region

02 wédninauinisAuasA o TssndhiiuAisanyuda
Rules for ex-refinery high-speed diesel price
calculation

03 nsduasihduRmaywdy 20 maiilag
Ongoing promotion of B20 high-speed diesel

04 ngtdn ING vaenglnindhendnuisdssinalne
EGAT’s LNG import

05 N3t LNG vasnglnindhendnuisdssinalne
EGAT's LNG import

06 nANINUTINNdINIAULATadles A ABsa ey
{pseaFrennstidnuaedulufianstinaessuana
Rules for power plant commissioning under
the structure for competitive import in
the natural gas business

01 uumnennsanasunisldithiiufimanyuss 120
Approach for B20 high-speed diesel promotion

02 n5lALTEWAelATINITLSTININANT S NLATN
n1sd5usiAnvelantiatingideuivas (LPG)
NARTIERY (NAUFIUAT MILIS WHNADERVND)
Assistance to the project to ease the impacts of
household LPG retail price adjustment (food
hawkers and stalls)

03 ﬂ‘muu‘iﬂmﬂﬂWiuf‘mlﬁﬂm@uﬁﬂﬁm%aLwaqmﬂﬁ
WIZINULYYANDIVULNLLLADIWAY WA, 2562
Policy framework for Oil Fund management
under the Oil Fund Act B.E. 2562 (2019)
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(SPP) 9211 Cogeneration NAUAADIELEINN
Approach for dealing with expiring Cogeneration
SPP PPAs
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Gfaﬂ msﬁwumﬁmmﬁuéu%ﬂamu ﬁmiﬁﬁuﬂlm‘ﬂﬂ
» P & - .o
qmmmyuﬁuﬂamu LLa:ammuﬂamumummu
Y o X o
UL ULABLNAN
Amendment to the CEPA announcement on
determination of Oil Fund contribution rates,
compensation rates, Oil Fund reimbursement
rates, and reimbursement rates for fuels by the
Oil Fund

01 N9au WuUINI LLfazLLNUﬂWTﬁWLﬁuQWUﬂ’]HiﬁLLNu
WannrnasnanWinaaslszmelng w.a. 2561 - 2580
(PDP 2018)

Operating framework, approach, and plans
under PDP 2018

02 uumnenisandsIiuATavywsa 120
Approach for B20 high-speed diesel promotion

01 Tasvadsaniiufizanyuiss 110
Price structure for B10 high-speed diesel

02 n19lfimnnudieindasianneldn NGV dausu
F0lALANTANENTU
Subsidizing of NGV retail prices for buses
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Uniumranyud wuamnenisdaasunisldvndu
ml,‘ﬂﬂ‘m{ul,i’l 120
Adjustment of Oil Fund conftribution rates for
high-speed diesel and approach for B20
high-speed diesel promotion

02 N3t NG 1.5 ausu vean1stnidhandn
wistlszinalng
EGAT's imported of 1.5 Million of LNG

03 uwultnendsnuiieirssgiagiusn dsdlain
‘]ETJ.IﬂJu)
Energy policy framework for the grassroots
economy (community power plants)

04 Lmeqywm'qLﬂ?umﬂﬁ'}ﬁwﬁuﬁmamuﬁa 10
naunhduRimanauEasssunn @7
Approach for the promotion of B10 high-speed
diesel in place of B7 regular high-speed diesel

05 ﬂiauu‘ﬂﬂ‘ummiu‘émgﬂ@myﬁﬁﬁuﬁaLwaq aela
wezauiTtydiAnaeuLniuaiamngs WA, 2562
Policy framework for Oil Fund management
under the Oil Fund Act B.E. 2562 (2019)



dunuuulgungiiaiLuWAaINIU
Energy Policy and Planning Office (EPPO)

01 J.I’Wmi‘ﬂﬂiﬂ’adﬁuuﬁ:U??LWWNGH?:WU@WHLW@H’WDZ
anyliasilulszinamaiensads
Preventive and alleviating measures for impacts
of the Saudi Arabia unrest

01 Tasanslsalniguanuiieirsgiagiusin
Community power plants for the grassroots
economy

02 msuflatiyymanuiiandaureuanliihmedn
(SPP) 974
Resolution to biomass SPPs’ problems

03 LLu’mwLLﬁ'TLﬁ]Jﬁmgmmi%’u%ﬂiﬂﬂﬂmn‘imdm‘iwé'qmu
vyudauildanunsaanalnidnszunlinuimun
Fuanalnfndnszuudanndlg scob)
nediuanmilaanninngaiae
Approach for resolution to power purchase from
renewable energy projects unable to meet
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October

SCODs (non-force majeure)

04 ﬁ:yzyw%amHI‘V\IWwmnmmim%’gﬂi:‘m%ﬂimFJ
ﬂiwj‘numﬂﬂé’qmmL%ﬂdﬁui:uuﬁﬂﬂﬁwaﬂm
Fvesq 2
Electricity purchase and wheeling agreements for
Lao PDR - Thailand - Malaysia Power Integration

Project (LTM-PIP) Ph 2 _
roject ( ) Phase WaAINMoU

05 mﬂﬁwgmL%iﬁﬂﬂué’tyﬁyﬁ%amﬂiﬂﬂﬁimiw November
mslnirhendnuialssnalneiusgiamnaluihan
Additional connection points in the PPA between

EGAT and Electricite Du Laos

06 TnssaireamarAnining 2563
Power ftariff structure in 2020

07 nasAnElAseadednsArlnianaznisdnnash
wnzandviuaniiidadszq innueseuaudini
Investigation of suitable power tariff structures and
management for EV charging stations
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December

08 n1snmandtidn LNG wuy Spot waenasluliin
thae@nunadszinalne
EGAT's trial spot LNG import

09 nasuAsFIAmEnssuntsdaadmaluladsz
nsfinifiundsnuaiudaiausunuljsdssine
o o
ATUNAINIU
Appointment of an energy storage system (ESS)
technology promotion committee under
the national energy reform plan

10 yaninuai ﬁiaui‘u uazaAALANLEAYIRINTIdANe
NunawuiiedaasunisayinEnasauludaa
W.A. 2563 - 2567
Rules, terms, and priorities for payment from
ENCON FUND for 2020 - 2024

01 uuaulatnendsnuiiairsegiagiusn dsalnin
AUAU)
Energy policy framework for the grassroots
economy (community power plants)

02 uuamensdaasunislifluladioa
Approach for biodiesel promotion

03 niauu‘[ﬁmmmiu?mlaénmnuﬁqﬁul,%aLwaquﬂ,ﬁ
wezaiyaAnamuinfuABINGS WA, 2562
Policy framework for Oil Fund management under
the Oil Fund Act B.E. 2562 (2019)

Y N ST

01 wunilenewdnuiiairssgiagiusn dadlrin
2fmL)
Energy policy framework for the grassroots
economy (community power plants)
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EGAT's trial spot LNG import
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(SPP) A7174
Resolution to biomass SPPs’ problems
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walduanduiiuiranyug
Revision of rules for the price calculation of
biodiesel for high-speed diesel blending

02 rpiﬂ'}’uﬂqmé’ﬂl,nm‘ﬁmsmﬁmmﬂm w Taanduaes
UNLULLUTU
Adjustment of rules for ex-refinery gasoline price
calculation
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Appointment of a subcommittee to investigate
the suitability of forming a social enterprise
company and the driving of Map Ta Phut social
enterprise operation
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EPPO found that consumption of primary energy
in 2019 had risen 0.2% in line with the Office of
National Economic and Social Development Council
(NESDC)’s GDP figure, which grew 2.4% over that
of the previous year. The growth was driven by
expanded investment and private consumptfion as
well as the average 2019 price of Dubai crude of
USS 63.3 per barrel. The influence of these factors on

the country’s energy overview of 2019 is as follows.

1. Primary energy consumption

Primary energy consumption increased 0.2%
on account of demand for oil, natural gas, and
renewable energy (RE). This is in line with the GDP
growth of 2.4% announced by NESDC resulfing from
expanded investment, private consumption, and
the price of Dubai crude of USS 63.3 per barrel.
QOil consumption rose 1.7% in the transport sector;
consumption of natural gas rose 2.1% following
demand for power generation; and RE consumption
grew 3.3%, as more renewable sources have been
increasingly used for power generation, particularly

biomass, solar, and wind energy.

nsldwaunuiiugiu U 2562
Primary energy consumption in 2019

e WULNSsaiauwinihTuALAa3U o Unit: Thousand barrels of oil equivalent

fmsnsilasuudas )

1hifu e Oil 798
NN T8990 A « Natural gas Q01
ouiiw/anlum e Coal/Lignite 357
NAWIUNALNY o Renewable energy 601
Wﬁd'ﬁ'}/h\mﬂﬁ%sﬁ’] e Hydro/imported power 40

39U o Total 2,697

2560 2561 2562 Rate of change

2018 2019 2560 2561 2562
2017 2018 2019

816 831 845 2.3 1.9 1.7
895 883 Q01 -0.7 -1.3 2.1
360 384 342 0.7 6.6 -10.9
533 551 570 -11.2 3.4 3.3
50 59 54 24.9 17.7 -7.0
2,654 2.708 2,713 -1.6 2.0 0.2
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2. Individual Energy review
(1) Refined products - Consumption of refined
products totaled 144.3 million liters per day, up 1.5%,
as detailed below.

e Diesel - Diesel consumption averaged
67.4 million liters per day, an increase of 4.2%, due
to the expanded land fransport as diesel prices
stayed affordable. Moreover, the government policy
to promote diesel with a blend of refined palm oil
(B100) has made diesel B10 and B20 cheaper than
conventional diesel, slashing people’s cost of living
while easing the oversupply of palm oil. Motorists
and truckers using diesel and NGV have thus turned
to B10 and B20. As of December 2019, daily
consumption of B10 and B20 was 0.7 and 0.8 million
liters.

e Gasoline and gasohol - Consumption
of gasoline and gasohol averaged 32.2 million liters
per day, a rise of 3.7%. Demand for gasohol 95
surged, matching the higher number of vehicles,
coupled with the retail prices of gasoline and
gasohol that stayed affordable. Demand for fravel
climbed, particularly during public holidays and
festivals. In addition, some LPG motorists have turned
to oil, due mainly to the latter’s prices and number
of service stafions. During 2019, gasohol 95 E10 tfook
the biggest share of the fotal gasoline consumption,
or 43%, a gain of 7.0%. This was followed by
gasohol 91 E10, whose demand fell 4.2% due to
the narrow price gap with gasohol 95 E10.

e Jet fuel - The daily average demand
for jet fuel was 19.6 million liters, a slight rise in line
with the slow worldwide economy. This accompanied
the drop in the number of tourists during the first
half of the year, particularly those from China, due
to the strong baht and tourism competition in
regional markets, such as Vietnam, the Philippines,
and Indonesia, which have gained more popularity
among Chinese tfourists.

e Fuel oll - Fuel oil consumption averaged
5.4 milion liters a day, down 10.2% mainly from

the industrial and transport sectors.
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nstdihiuduSesy U 2562
Refined products consumption in 2019

yilag; AudnsAadu o Unit: Million liters per day

o d
angnsilaaunlas )
2561 2562 Rate of change

2018 2019 2560 2561 2562
2017 2018 2019

Wwudulazunadlagea « Gasoline/gasohol 29.0 30.0 31.1 32.2 3.4 3.3 3.7
ALTA o Diesel 61.9 636 647 674 2.7 1.5 4.2
\A3aiiu® o Jet fuel” 17.7 18.4 19.5 19.6 4.2 5.2 0.8
i o Fuel ol 6.2 58 6.1 5.4 -6.8 42  -102
LPG** 21.9 216 209 19.6 13 34 -6.3

59U o Total 1367 1394 1422 1443 2.0 1.7 1.5

** Liisunsld tre N1y Feed stocks lutllmsiadl
** excluding LPG used as petrochemical feedstock

* iTuwAsasiunazinTuiig
* Jet fuel and kerosene

VAP -

| s

o LPG sy uaziomu nslfesiszi e LPG, propane, and butane - Consumption
A shrank 0.9% to 6,560 thousand fons (ktons). The use
of LPG as pefrochemical feedstock took the highest
share of 41%, rising 7.9%, thanks to the lower LPG

price than naphtha. Demand in the petrochemical
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14.0%. Demand in the industrial sector fell 3.9% with
the slow economy. Meanwhile, L[PG demand in

the fransport sector saw a continued slide with

Inellutl 2562 anasioas 126 9INNEARLITEUA LPG o 16% share. During 2019, LPG consumption in this

1gauTuLN T unaLnULlaaaIngIAnelan LPG
de 20X . P
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sector fell 12.6% since a number of LPG motorists

have turned to oil due to the higher price of LPG

ﬁlﬁum‘[ﬁuamm and the lower number of LPG-fueled vehicles.

D, nstE LPG wsiwu naz0o1nu U 2562

o] e LPG, propane, and butane consumption in 2019
! Mgl WUAL e Unit: Thousand tons

o e
angnsilaeunilas ©)
Rate of change

2018 2019 2560 2561 2562
2017 2018 2019

2561 2562

ATIFAU o Household 2110 2151 2164 2125 19 06 -8
9PAMNITL o Industrial 610 650 687 660 65 57 -39
I0EUA o Vehicles 1466 1319 1,070 1023  -100 -11.3  -126
gnamnasuillasiail o Petrochemical Sectors 1810 2070 2496 2694 143 206 7.9
1dias o Internal 137 149 102 57 89 318  -438

74 o Total 6134 6338 6619 6560 33 44 09
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(2) Natural gas - Consumption of natural gas
came to 4.752 billion standard cubic feet per day,
a gain of 1.6%, due to the higher consumption for
power generation in the face of warmer weather.
Consumption of NGV fell 11.8% since some NGV
motorists have turned to oil due to the more
affordable retail prices, convenience, and wider
network of service stations. Moreover, the government
policy on gradual adjustment of NGV prices to
reflect the actual costs resulted in higher NGV retail
prices. The use of natural gas in industrial plants fell
0.4% while demand in the petrochemical sector
inched up only 0.1% in line with the country’s

economy and the less active export sector.

msldnnssssusinsioanvn U 2562
Natural gas consumption by sector in 2019

el SugnuIANWAREIL o Unit: Milion cubic feet per day

2562 o 2019
1515 Waeuuag #ndu
Volume Change Ratio
% %
2719 2,681 2,784 3.9 59
724 762 759 0.4 16
995 1,014 1,015 0.1 21
243 220 194 -11.8 4
4,681 4,677 4,752 1.6 100

(3) Lignite/coal - Consumption fell 10.9%
from the previous year to 17,053 ktons of crude oil
equivalent.

e Lignite - Consumption dropped 4.5%
to 3,627 ktons of crude oil equivalent. As much
as 96% of lignite consumption was for power
generation at EGAT's Mae Moh Power Plant, where
demand fell 3.5% in line with the lower output of
domestic lignite output. Lignite concessions of Lanna
Taweesap Co., Ltd., and Santi Tranon Co., Ltd.,
reached their expiry in 2019. The remaining 4%
was used in the industrial sector, such as paper
production and clinker production process of
cement production. Lignite consumption in

the industrial sector dropped 22.5%.
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e Imported coal - Consumption fell 12.5%
fo 13,526 ktons of crude oil equivalent. One finds less
use of imported coal for power generation by IPPs
and SPPs (6.1% down) and for the industrial sector

(15.9% down).
nastdanlus/nnuidu U 2562
Lignite/Coal consumption in 2019

; WUAUAELWINUNTURL o Unit: Thousand tons of oil equivalent

2562 o 2019
eI waeuuag #ndau
Volume Change Ratio
% %
17958 19,146 17,053 -109
4,108 3,692 3,527 -4.5 100
3,938 3,510 3,386 -3.5 96
170 182 141 225 4
13850 15454 13,526 -125 100
4891 5371 5,045 6.1 37
8,959 10,083 8,481 -16.9 63

(4) Electricity

e System Peak' for 2019 of the three
electricity agencies occurred on May 3 at 14:27
hours at 32,237 MW, a rise of 7.7% from the 2018
peak of 29,968 MW due fo the higher temperature
this year.

e Power consump’rion2 for 2019 amounted
to 192,956 million units, rising 2.7% in almost all
economic sectors. The biggest rise lies in
the agricultural sector. Demand posed by household
and business sectors commanded 52% of the total
consumption, with a relatively high gain in consumption.
This is because of the early start of summer in February,
with an average temperature of 1 - 2 degrees over
that of 2018. Higher energy was thus needed for
air-conditioning in these two sectors. In contrast,
consumption in the industrial sector dropped,
with lower demand in food, iron and base metal,
electronic, textile, automotive, and cement industries,
which shrank in line with the slow economy.
The US-China trade war also brought about lower

domestic production of iron and electronic goods.

puseemendslningegaluszun 3 nistii Tusan Peak wasfudnlninldias aPs) uaz sPP uanszuu
The peak system of the three power authorities excluded the peak values of IPSs and isolated SPPs
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Energy Outlook for 2020
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e Power genercn‘ion2 for 2019 surged
3.7% to 212,050 million units, consisting of higher
production from natural gas, coal/lignite, oil, and
renewable energy in response to higher demand
caused by relatively high temperatures. Meanwhile,
electricity generation from hydropower and imported
electricity saw a decline.

e Ft charge for 2019 leveled off af
-11.60 satang per unit and stayed unchanged for

the biling months of January - April 2019.

AlwwWanugnsnisususnsiAwwlnadnluldi (Ft)
Power tariff under the Ft formula

e aneARantie e Unit: Satang per unit

Ft anenldn watuulas
Retail Ft Change
-11.60 0
-11.60 0
-11.60 +4.30
-15.90 0
-15.90 0
-15.90 0

NESDC foresaw that Thailand’s 2020 economy
would grow 1.5% - 2.5%, driven mainly by domestic
demand. Household spending as well as public and
private investment is expected to expand at
a healthy level while the export sector would
gradually recover. As for world crude prices,
NESDC saw that the Dubai crude price would linger
around USS$ 57 - 67 a barrel and the exchange rate
would stay comparable to that of 2019 at around
30.7 - 31.7 baht per US dollar. Energy consumption

for 2020 could thus appear as follows.

2

ngldftnih uaznise@alnin Tuswudnlnildfias aps) uaz sPP uanszuy

Power consumption and power generation excluded IPSs and isolated SPPs
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1. Demand for primary energy

Demand for primary energy in 2020 is
predicted to be 2,777 thousand barrels of crude oil
equivalent per day, 2.0% over that of 2019, due to
higher consumption of all energy types. Oil demand
would rise 1.3% on the improved economy. Meanwhile,
the US-ran conflict, which produced a short-term
effect on the crude price, would not impact
the 2020 price, which is expected to remain low.
Use of coal/lignite would rise 1.4% in keeping with
higher demand posed by power generation and
industrial sectors. Demand for RE would climb 3.9%
following the policy to encourage RE use. Electricity
generation from hydropower and imported electricity
are expected to rise 7.1% since around the end
of 2019, three power plants in Laos started their
power supply to the grid, namely Xe Pian (354 MW),
Nam Ngiep (269 MW), and Xayaburi (1,220 MW).
Consumption of natural gas could go up 1.4% for

power generation and the industrial sector.

nualtivnstéwagiuiusiu U 2563
Trend of primary energy consumption in 2020

e RuunfsaguiniuAuAady « Unit: Thousand barrels of oil equivalent per day

2563,
2020,

2607 2654 2708 2713 2767
798 816 831 845 856
901 895 883 901 914
357 360 384 342 347
601 533 551 570 592
40 50 50 54 58
4.1 -1.6 2.0 02 2.0
4.0 2.3 1.9 17 1.3
19 07 413 2.1 14
17 07 66  -10.9 14
151 -11.2 3.4 3.3 39
282 249 177 7.0 7.1

2. Refined products
Demand for refined products in 2020 is
expected to grow 1.4% over 2019. Demand for
diesel would expand 2.3% in accordance with
domestic economic growth and the tourism sector,
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which would keep expanding gradually. As the world
crude price would stay at an even lower level,
domestic retail prices would do the same. Demand
for gasoline and gasohol is expected to grow 1.9%
following continuous demand and relatively
low levels of crude prices. The jet fuel market is
expected to expand 2.0% in keeping with fhe
gradual global economic recovery. The Covid-19
pandemic would wield some effect on the number
of ftourists; therefore, only a slight increase in
demand for jet fuel is expected. Consumption of
fuel oil would drop 2.3% while consumption of LPG,
except for LPG used as petrochemical feedstock,

would also decline 2.0%.

nuoltiumstgingudnsoesy U 2563
Trend of Refined products consumption in 2020

Mgl dUARTARIL o Unit: Million liters per day

2563,

2020;

136.7 139.4 142.2 144.3 146.0
29.0 30.0 31.1 32.2 32.7
61.9 63.6 64.7 67.4 68.8
17.7 18.4 19.5 19.6 19.9
6.2 5.8 6.1 54 5.3
21.9 21.6 20.9 19.6 19.2
3.9 20 1.7 1.5 1.4
10.1 3.4 3.3 3.7 1.9
3.3 2.7 1.5 4.2 23
7.2 4.2 52 0.8 2.0
10.5 -6.8 4.2 -10.2 -2.3
-54 -1.3 -3.4 -6.3 -2.0

f dayatlszununig
f Forecast

Demand for LPG, propane, and butane during
2020 is expected to surge by 3.7%, with expansion
in almost all economic sectors. Consumption in
the petrochemical and industrial sectors is expected
to rise 11.9% and 1.1% respectively. Use of LPG as
petrochemical feedstock and as fuel would frack
the improved economy. Demand for LPG in
the household sector is expected to grow 0.4%, thanks to
improved household income. Use of LPG for vehicles,
on the contrary, would drop 8.4% since some LPG
motorists have switched to oil due to rising LPG

prices against the more affordable price of oil fuels.
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Trend of LPG, propane, and butane consumption in 2020

Mgl WU o Unit: Thousand fons

2559 2560 2561 2562 2563,
2016 2017 2018 2019 2020;

6,134 6,338 6,619 6.560 6,803
2,110 2,151 2,164 2,125 2,134
610 650 687 660 668

1,466 1319 1,170 1,023 937
1.810 2,070 2,496 2,694 3.015
137 149 102 57 49
-8.4 3.3 4.4 ~0!9) 3.7
0.8 1.9 0.6 -1.8 04
2.8 6.5 5.7 -3.9 1.1
-15.3 -10.0 -11.3 -12.6 -8.4
-14.8 14.3 20.6 7.9 11.9
-10.5 8.9 -31.8 -43.8 -13.5

3. Natural gas
Demand for natural gas in 2020 is predicted to
rise up 1.4% due to consumption in power generation
and industrial sectors. However, the use of natural
gas in the transport sector would experience
a continued drop as NGV users have turned to ol

since oil prices are predicted to remain affordable.

4. Electricity
Electricity consump’rion2 for 2020 could reach
197,973 million units, an increase of 2.6% over
the 2018 level in accordance with the gradual economic
recovery following the government economic stimulus:
Investment Promotion Measures in the Eastern
Economic Corridor (EEC) and Investment under

the Public and Private Partnership Program (PPP).

nuoltiun1sigiwwa U 2563
Trend of power consumption in 2020
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Gigawatt-hours* fnzYmmadalus NG
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2559 o 2016 182,847 8,016 4.6
2560 o 2017 185,124 2,277 1.2
2561 o 2018 187.832 2,708 1.5
2562 o 2019 192,956 5,124 2.7
2563; o 2020 197,973 5,017 2.6
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Power consumption and power generation
excluded IPSs and isolated SPPs
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Information & Commumication Technology Center,
Energy Policy and Planning Office (EPPO)

Date as of February 26, 2020



wanasmitiuvaundanry U 2562
Performance Highlights of 2019




dunuuulgungiiaiLuWAaINIU
Energy Policy and Planning Office (EPPO)

Iwuwsuunadwaniwwaveads:inflng w.A. 2561 - 2580 (PDP 2018)
Power Development Plan, B.E. 2561 - 2580 (PDP 2018)
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NEPC and the Cabinet endorsed, on January
24 and April 30, 2019, respectively, the Power
Development Plan for 2018 - 2037 (PDP 2018) that
aligns the national power generation capacity with
the expected demand, to keep up with economic
growth and future power generation technology.
The plan reflects public policies and the 20-year
National Strategic Plan (2018 - 2037), which fook
info account power generatfion capacity that can
respond to demand and production capacity in
each region. It also pays attention to the relationship
between investment in power generation, transmission
security for highest refurns on investment, and
promotion of power production competition under
proper supervision for maximum efficiency while
maintaining security. The essence of PDP 2018 is

shown below.

—

1. NIWSoUVaIRIaINISWaRIWWATUBY U 2561 - 2580 GAIT

Overview of capacities in 2018 - 2037

fhaswanwanUanoonans:uu e
Tukoul 2561 - 2580
Removed (2018 - 2037)

-25,310

WNEINA o MW

fhavwaniwwWaaud 2560
Year-end 2017
46,090

WNZARA « MW

soumavwaniwwa
nuauivl 2580
Total at year-end 2037

77,211

WNZARA « MW

mavwaniwwalnu
Tugoul 2561 - 2580
New (2018 - 2037)

56,431

WNZIAA « MW



38

2. mavwantwwlkulugoud w.A. 2561 - 2580 llennauds:innIsdwwagad

New capacities for 2018 - 2037 by type of power plants

IIWUDUSNYWAIU ‘I
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Energy conservation plan IRgg,,
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New/replacement
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SuBoansinuUs:inA
Purchase from aboard INgg»
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Combined-cycle l_
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Power generation proportions by fuel type
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Renewables
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Pumped hydro-storage
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4. s:uuwaniwwA s:uuaalwwa
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489 COP21 wazanmudaudsunsts iy
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munzay anunsnuaedula

6. TAdnIsnunounwu PDP Trinn 5U
vsalladnisilasuuntlasiladaidenansznume
dhunevaunuaensdlod Aty

4. Power generation, transmission,

distribution systems

Power supply security and demand-supply
balance in each region are to be assured. A study
is fo be carried out and a plan on nationwide power
fransmission is to be drawn up to support power
security. Efficiency of grid connection in the region
and connection to the distribution system are to

also be enhanced in support of grid modernization.

5. Redesign of main fossil-fuel power plants

PDP 2018 takes info account reduction of power
generation from coal-fired plants under the previous
PDP (PDP 2015) to minimize carbon-dioxide emission
in line with COP21 and to reduce conflicts among
people in the community. Natural gas, whose
current price has been much reduced, will be

the replacement to ensure competitive electricity tariffs.

6. Revised PDP every 5 years
PDP is tfo be reviewed every five years or
whenever there is a change with a significant effect

on the plan’s target.

iuoulguIWaIIUIWOIASYINZIUSIN (ISulwWwgusu)
Energy policy for grassroots economy (community power plant)
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NEPC, on September 11, 2019, endorsed
the Policy frame work of community power plant
to support the grassroots economy, with the following

highlights.

Rationales

1) To promote community participation in
sustainable power production, consumption, and
distribution

2) To promote community ownership in power
plants

3) To promote power production from RE

readily available in response to local demand
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4) To ensure security of the local power supply
system while minimizing government investment
burdens in transmission and distribution systems

5) To promote income generation in the grassroots
economy by sharing with community residents
profit from the sale of RE made from agricultural
produce and the sale of electricity

6) To promote community acceptance of

national power plant development projects.

Policy framework for community power plants

Target areas: Areas with RE potential across
the country where community power plants can be
encouraged in response fto the demand of
the respective locality

Infrastructure: Transmission and distribution
systems fit for the production capacity of each
community power plant

Funding: Support for investment and operation
of community power plants to be derived from

the Energy Conservation Fund and Power Development Fund.

Guidelines for establishment

1) The public or private sectors or community,
or any combination of them, are to take part in
the establishment of a community power plant to
ensure operating efficiency

2) Power purchase from each community power
plant is to be carried out under the Alternative
Energy Development Plan (AEDP) and in line with
PDP 2018, and may be accelerated as seen fit

3) Where energy crops lack potential, a solar
power plant will be encouraged

4) Each community power plant capacity must
address the demand of the locality

5) There must be a power purchase agreement
between community power plants and electricity
distrioution authorities

6) The power purchase price must have no
effect or a minimum effect on electricity tariffs

7) Tangible profits must be returned to
the community, such as electricity tariff rebates,
proportionate shares of returns on investment, and
income from the sale of agricultural produce

materials used as fuel.
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Steps

1) Project proposals are to be submitted to
NEPC, who will assign CEPA to proceed. CEPA will
then come up with details of endorsed community
power plants under the policy, while assigning
agencies concerned fto set a purchase target and
define areas without restrictions for fransmission and
distribution systems. Rules and regulations involved
are to be amended to support operation

2) The agencies concerned are to solicit
community power plant applications for consideration

3) Community power plants are scheduled to
join the grid no later than 2022.

Benefit for grassroots

1)  The community shares economic gains from
ownership of the community power plant, which
consequently eases community expenses

2) The community earns revenue from the sale
of agricultural produce used to fuel the community
power plant

3) Community power plants will bring abouf
job creation, which enhances community strength
while reducing labor force migration

4) Community power plants will boost local
spending, thus creating circular economic activities

5) The community can make use of their own
power production to create added value to local
livelihoods, such as cold storage, machinery, and
agricultural produce processing.

CEPA on October 21, 2019,
the establishment of a subcommittee to support

endorsed

community power plants for the grassroots economy.
It also assighed the Department of Alternative
Energy and Efficiency (DEDE) and the Office of
Energy Regulatory Commission (OERC) to jointly work
on details under the policy involving types of power
plant and power purchase rates for submission to
the subcommittee and then to NEPC. NEPC on
December 16, 2019, endorsed in principle power
purchase from VSPPs using RE in the form of
Feed-in-Tariff (FiT). NEPC also endorsed the
establishment of a committee to oversee power
purchase from community power plants for the
grassroots economy and will take charge of
following up, accelerating, and assessing the
operation of each project to ensure compliance
with the policy on community power plants for
the grassroots economy.
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Energy Purchase and Wheeling Agreement (EPWA) from Lao PDR to
Malaysia through Thailand’s transmission system, Phase 2
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Through the Lao PDR - Thailand - Malaysia Power
Integration Project (LTM-PIP), Lao PDR sells electricity
to Malaysia using Thailand’s transmission network
under the Energy Purchase and Wheeling Agreement
(EPWA) with a committed energy capacity frading
of up to 100 megawatts (MW). The three parties
under the two-year agreement consist of Lao PDR
(by Electricite Du Laos: EDL), Thailond (by EGAT),
and Malaysia (by Tenaga Nasional Berhad: TNB).
The agreement began on January 1, 2018
(the Commercial Operation Date: COD), and will
expire on December 31, 2019. Actions taken for
the extension of the LTM-PIP (LTM-PIP Phase 2)
are as follows.

1. The ASEAN Special Senior Meeting on
Energy (Special SOME) and Associated Meeting
on January 21 - 23, 2019, approved a two-year
extension to the EPWA. Details of the extension must
be concluded at the 37" SOME, to be held on June
24 - 28, 2019, in Thailand

2. At the 37" ASEAN Ministers on Energy
Meeting and Associated Meetings (AMEM) on
September 2 - 6, 2019, in Thailond, the ministers of
Lao PDR, Thailond, and Malaysia issued a joint
statement on LTM-PIP Phase 2, which provides
a two-year extension (January 1, 2020, to December
31, 2021) to the existing EPWA and increases
electricity export from up to 100 MW to a maximum
of 300 MW. The supplementary agreement fo
the EPWA will be signed before the present agreement
expires in December 2019. The draft supplementary
agreement was approved by Thailand’s Attorney
General on October 11, 2019.
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3. The Sub-committee on Power Cooperation
between Thailond and Neighboring Countries on
November 19, 2019, approved the principles of
the amendment to the Supplementary EPWA for
LTM-PIP Project Phase 2.

4. NEPC’s meeting No. 2/2019 (No. 149) on
December 16, 2019, approved the principles for
the amendment to the Supplementary EPWA for
LTM-PIP Phase 2 and authorized EGAT to promptly
sign this agreement to ensure continuity of
the EPWA. EGAT therefore signed the agreement on

December 27, 2019,
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Terms of reference for waste-to-energy (SPP) locations
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Capacity (MW)

UHSYUUU o Community waste

ANAIHARGAAAY >10 - 50 WNZARA 1.81

Installed capacity >10 - 50 MW
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Remark:  mnudmsduiaduiugu (Core Infiation)

FIT (UM o Baht / %38 o Unif)

]

NEPC’s meeting No. 2/2560 (No. 12) on May 15,
2017, endorsed purchase rates and conditions for
power purchase from waste-to-energy projects (SPPs)

in the form of FT as follows.

1. Purchase rates for waste-to-energy SPPs
in the form of FiT

zezianatiuayu @)

=1 Subsidy period (years)

20 U
20 year

1.85 3.66

fms1 AT alddwmsslingansianelnindnssuunielul] 2560 Tnannevdsanntl 2560 1 §ms1 ATV aziindumaiiiag

FiT is infended for projects joining the grid by 2017. The tariff, after 2017, would steadily increase in keeping with

the core inflation.
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2. Conditions for power purchase from

waste-to-energy SPPs in the form of FiT

(1) Projects must be endorsed by the Cabinet
or be recognized as part of the roadmap on waste
and hazardous waste management under
the Ministry of Interior. They will have to be screened
by a central committee on waste management,
whose consideration ranges from waste disposal to
power production and distribution under the laws
and regulations of agencies concerned, such as
the Ministry of Interior

(2) Applicants must command an agreement
on the purchase of waste or refuse-derived fuel (RDF)
from communities with such government agencies
as local administrative organizations, administrative
organizations, and special local governments.
The agreement will state the suitable amount of
waste to be purchased for power production
through the project life

B) The power plant consfruction site must
be under the ownership of local administrative

organizations or special local governments.

NEPC’s meeting No. 1/2562 (No. 16) on January 24,
2019, endorsed the amendment to conditions for
power purchase from community power plants (SPPs)
in the form of FiT. The plant site may now belong to
a local administrative organization, a special local
government, or a private party. Guidelines on
the operation of a waste-to-energy plant are as follows.

1. For investment in the forms of Build, Operate,
and Transfer (BOT) and Build, Own, Operate, and
Transfer (BOOT), the project must stand on a piece
of land under the ownership of local administrative
organizations or special local governments

2. For the investment form of Build, Own, and
Operate (BOO), the project must stand on a piece

of land belonging to a private party.

To operate a waste-to-energy project, consideration
must first be given to BOT investment. And if a project
under the ownership of local administrative
organizations and special local governments is not

possible, consideration will be given to BOO investment.
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The Ministry of Energy’s biodiesel promotion
approach is designed to maintain the price levels of
crude palm oil (CPO) nationwide, raise farmers’ income,
ease air pollution resulfing from PM2.5 particles, and
confinually campaign for biodiesel consumption by

the public. Here are details of the operation.

1. Ex-refinery price determination for
high-speed diesel
At its meeting on May 3, 2019, CEPA approved
ex-refinery price determination for high-speed diesel
based on MOPS Gasoil 10 ppm and MOPS Gasoil
500 ppm for calculating the price of high-speed

diesel based on medium prices of Asian markets:

infuplranyuiis = (1 1eeminiufranyuiFadsianaIaInaInginiaeLe
+ 00 1a9sen lulanmalssinnuiaeainasuainsaludiu
1nen x = sesazlnedfsuamsiulenizadssinniuiiaeainasansiadeve aindumioanyuisa
ANNLTENIANTUETNANAINU
1 1
a a <« £ o o a
lulanma = saavdslulanimatssinnuianaimasandnga lsTumUBaNINUNNANZNGIUNITLIVNG

ulaewdsuALTaL (m‘wm'aam)

9; o <
umumlfﬁamgum

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

2NBITIANNANNUBY T 60°F x Bmsuaniiasu / 158.984

AAIANINIALDLTE
1nen

Walel = ANUUAY World Scale AMdaUunm LRT WUU Long Term Charter

@AlLS - 39797 + ANTUAINIMD (PRINTN - NN + Aseiiuse

Seeay 0.084 U89 C&F + Angayide Feear 0.3 184 CIF + Adnsadiniu

IOANITLAY 0.68 LYSHYANSEY MDLNSLSA
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High-speed diesel price

(1-X) times the median Asian market reference price of high-speed diesel

+ X times the price of biodiesel (fatty acid methyl esters)

Where X =

Average volumetric percentage of methyl ester biodiesel of high-speed

diesel announced by the Dept. of Energy Business

Biodiesel price =
(baht/liter)
Median Asian market

reference price of
high-speed diesel
Where:

CEPA-endorsed reference price of biodiesel (fatty acid methyl esters)

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

Premium = World-scale freight rate of long-term charter LR1 vessel (Singapore

- Si Racha) + pipeline tariff (Si Racha - Bangkok) + insurance at
0.084% of C&F + losses at 0.3% of CIF + provision for losses for
security at USS 0.68 a barrel
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2. Excise tax rate for B10 high-speed diesel
CEPA’s meeting on May 3, 2019, acknowledged
price determination of different high-speed diesel as
5.99 baht/liter for B7 regular diesel, 5.80
baht/liter for B10 regular diesel, and 5.153 baht/liter

follows:

for B20 regular diesel. Then on May 14, the Ministry
of Finance announced Ministerial Regulation for
Excise Tax Rates No. 7, B.E. 2563 (2019), enforceable
from May 15, 2019, onward:

finsnEassnaniin (LmMnaang)
Excise tax rate (Baht per liter)

6.44

Diesel containing up to 4% of fatty acid methyl esters.

q: o qld N a |8 @
2 niunrandlulamgalssinnuvianainasuaingaladu

nadagiiudasas 4 unliifufosay 7

5.99

Diesel containing 4 - 7% of fatty acid methyl esters.

q: o dlﬂ = a < @
3 Uniuarandlulangalssinnuvianainasuainga ladu

nadagiiudesas 7 unliifufenas 9

5.93

Diesel containing 7 - 9% of fatty acid methyl esters.

Y oo A a a I's Y
4 Uniuairand lulafmadssinniuiialeainasuaensm iy

nadagiiudasas 9 unliifufosas 14

5.80

Diesel containing 9 - 14% of fafty acid methyl esters.
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fnsnBasInaNln (UAadnT)
Excise tax rate (Baht per liter)

Y o o A N a I's o
5 Uniiunrani lulamgatlssinniuyiaedinaivasngaladiu 5.48

nanegiiudesas 14 unluifudesas 19

Diesel containing 14 - 19% of fatty acid methyl esters.

Y o o A N a I's o
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nanagiiudesas 19 unluifufesas 24

5.153

Diesel containing 19 - 24% of fatty acid methyl esters.
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3. Biodiesel promotional mechanism

NEPC’s meeting on September 11, 2019, endorsed
the following approach promoting biodiesel:

1. Adjustment of price gaps for high-speed
diesel fuels from October 1, 2019:

(1) Widening the retail price gap for B10
high-speed diesel fo 2 baht/liter below B7 instead
of 1 baht/liter

(2) Narrowing the retail price gap for B20
high-speed diesel to 3 baht/liter than B7 instead of
5 baht/liter.

2. Enforcement of B10 as the basic national
high-speed diesel while keeping B7 regular and
the B20 grades as alternatives for frucks and
announcing singular biodiesel specifications from
January 1, 2020, as follows.

3. Implementation by agencies in favor of
biodiesel promotion

(1) Ministry of Energy to manage biodiesel
consumption as fuel

(2) Ministry of Commerce to manage
palm oil oufputs to meet biodiesel demand and
prevent import smuggling into Thailond of crude
palm oil

(3) Ministry of Agriculture and Cooperatives
tfo speed up nationwide enlisting of palm growers
for clarity of their number and palm acreage

nationwide.
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Appointment of energy storage system technology promotion committee

under national energy reform plan
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The Ministry of Energy-appointed sub-working
group for the driving of energy reform issues on
energy fechnology, innovation, and energy infrastructure
assigned EPPO to drive these issues, chaired by
the EPPO Director-General and supported by EPPO
delegates as members and secretary. The group
reviewed a proposal on initial reform implementation
in which the government was advised to appoint
a public-private-academia committee under
NEPC.

NEPC’s meeting No. 2/2562 (No. 149) of December
16, 2019, appointed an Energy Storage System (ESS)
Technology Promotion Committee. The Prime Minister,
as the NEPC head, signed an order No. 2/2563
on January 31, 2020, appointing this committee,
headed by a PM-assigned Deputy Prime Minister
and made up of the Minister of Higher Education,
Science, Research, and Innovation; Minister of
Energy; Minister of Industry; Permanent Secretaries
of Finance, Natural Resources and Environment,
Energy, and Commerce; Secretaries-General of
NESDC, Energy Regulatory Commission (ERC),
and EEC Policy
Committee Office; NSTDA President; Governors
of IEAT, EGAT, PEA, and MEA; Presidents of
Chulalongkorn University, King Mongkut’s University
of Technology Thonburi (KMUTT), and Vidyasirimedhi
Institfute of Technology (VISTEC); Chairman of
Federation of Thai Industries (FTI); PTT Plc President
& CEO; President, Electric Vehicle Association of
Thailand (EVAT): and EPPO Director-General as

member and secretary. The committees’ duties and

Board of Investment (BOI),

authority lie in feasibility investigation of battery
application under ESS to domestic cases and
a promotional platform for the country’s future
industries; setfing goals and mapping out plans for
promoting batteries under ESS; monitoring ESS
technology promotion for ongoing reporting to NEPC

or the Cabinet; appoinfing subcommittees or
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working groups to perform Committee-assigned
tasks; and performing related duties beneficial
to the driving of this plan to promote batteries-based
ESS.
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Outcome of development and improvement of database on IPSs, which
produce power for self-use without selling to authorities’ grids or for direct

distribution to consumers
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EPPO developed and improved a database on
IPSs, which produce power for self-use without selling
to authorities” grids or for direct distribution to
consumers in order to improve the database on IPSs
to in turn perfectly link with the national database
on energy statistics as a web based compatible
with global network communication technology; to
improve data recording, data verification, report
issuance (monthly, quarterly, and annual), and
analytical report issuance systems; and to improve
the issuance system for national energy analytical
and energy balance reports. Below are the findings
of the study.

1. Database Design
Database design handles data imported from
outside and inside EPPO as follows:

1) Database for systemm management data
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2) Structure of Database for establishing
a database for IPSs that produce power for
self-used without selling to authorities” grids or for
direct distribution to consumers. This consists of IPS
data tables along with system data; data table
structures; and system data of such tables.

3) Structure of Database under the national

energy statistics database.

2. Database development

The developed EPPOENGDB web-based
application can provide service on the intranet and
can in future serve EPPO’s internet, including

a system for recording, altering, and deleting data

as well as data import as raw-data files.
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3. Reporting system development
Development of the reporting systemm was made
on the same EPPOENGDB database, made up of
subsystems of print check, detailed report (monthly,
quarterly, and annual statistics) issuance, and data
notebook. The reports are available in Excel, XML,

and PDF, with either multi-user or GUI programs.
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Prosumer VoJdnanisiwwAa

Investigation outcome of power business restructuring to accommodate

prosumer trends
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EPPO conducted a study on the power business
restructuring to accommodate prosumer trends to
frame the reform of the power business structure
together with models for establishing a power
market for generation by prosumers, as well as
suitable power trading for Thailand. Below are

the findings of the study.

Prosumer definition

Based on the data collected and analysis of
various international and domestic sources, the consultant
proposed prosumer definition for Thailand that
agreed with international best practices:

- Power users connected to the grids of power
distributors (MEA and PEA)

- Power installed and generated from renewable
energy-based (RE-based) generation systems

- An objective to generate power mainly for
self-use, with surplus generated power sold to the grid,
with no less than 28% of the power generated
accounted for (based on the volume of power

consumed divided by the power generated).

Models of power trading with Thailand’s
prosumers.

The study reviewed three choices for prosumers’
power markets, namely

1) Prosumer Group (PG)

2) Prosumer-to-Grid (P2G)

3) Hybrid P2G & PG.
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Comparing the speeds and system complexity
involved in power frading, the study considered
the Hybrid P2G & PG model most suitable for
Thailand. Details of frading models and principles

underlying each period are summarized below.

e Hybrid P2G & PG phase 1
As power producers, prosumers can sell
power to power distributors through a central
frading system through agents, based on price
bidding. The price ceiling is the power-generating

cost of the last unit for short terms.
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Hybrid P2G & PG phase 1
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Agents compile the volumes of power for
purchase from prosumers and are responsible for
contract preparation, monitoring, power delivery
verification, confract compliance, and management
of power compiled from prosumers so that delivery
can be made to power distributors under
a committed contract (CC). They also coordinate
and provide data to system operators or to
enhanced buyers. In return, agent earn contract
management fees and commitments fees for

committed-contract power supply to power distributors.
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e Hybrid P2G & PG phase 2
As power producers, prosumers can sell
through agents, who match prosumers and buyers
on the day-ahead market on the central power
frading system, with the price following demand-supply
mechanisms. Confracts are either non-committed

contracts (NCCs) or committed contfracts (CCs).
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Prosumer

Should there be surplus power, agents manage
it with trading between prosumers and power users
under their supervision and sell it to power distributors
under CC contracts. The price ceiling is
the power-generating cost for the last unit for
short terms.

Should the power produced by prosumers not
meet the demand of power users under the same
agents, power users can buy the shortfall direct from
power producers. For fairness and avoidance of
burdening power users outside prosumer systems,
any transaction involving power frading with
prosumers is subject to fee collection from

the central power systems.
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Hybrid P2G & PG phase 3

The basic principle applies here as in phase 2,
but without limitations for areal extent or areal
expansion. Both prosumers and power users may

choose to trade with any agent.
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Hybrid P2G & PG phase 3
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Should there be power surplus, each agent
manages such surplus resulting from trading between
prosumers and power users under its care and then
sell such surplus through bidding to power distributors
under the cost-based pool central power trading
system. The initial bid is the power-generating cost
for the last unit for short terms. Agents offering
the biggest discounts earn the first right to sell power
under commiftted contracts. Power distributors then
purchase power at the lowest prices until

the amount is fulfilled.
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Management structure

The power trading market involving prosumers
as producers has seven stakeholders: prosumer,
consumer, agent, market operator, power distributors
as network service provider and distribution system
operator (DSO), system operator (SO, EGAT in

Thailand’s case), and ERC.

Y
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The power frading market involving prosumers as producers
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Action plan for establishing power trading
market involving prosumers

Below are six core activities under the action
plan for establishing a power trading market

involving prosumers.

ulgung : U@ nue/nne/Asa.
Policy : CEPA / NEPC / Cabinet resolutions

IANMAA : Wit TAAIULIENIL MO
Market formation: winistry of Commerce establishes MO

NOHUNY < sy, w.47) / Tuaugni @.47) / WC @181 / ansnaln (.64 - 71)
Law : Royal decree (Art. 47) / License (Art. 47) / WC (Art. 81) / Power fariff (Art. 64-71)

AMMUASIYAZIBYARNAIA : Uszauann / 81u1a / Uii / aonuil / 1AAINT / Market rule / Platform & Training / Agent
Specification of market details: Coordination / Authority / Mandate / Venue / Personnel / Market rule / Platform & training / Agent

BoV1993y : Lsznasudaliiln Phase |/ Phase Il & Il (fest bed)
Actual trading: Announcement of power purchase for Phase |, Phase Il & lll (fest bed)

NUNU & USUUS: wileine / ngvane / Market rule
Review & modification: Policy / Law / Market rule
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nudauisnnsavasds:inAlnelus:o:du w.A. 2561
Outcome of administrative support to plan for mobilizing Thailand’s
smart-grid operation over short term (2018)
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EPPO engaged in administering a plan for
mobilizing Thailand’s smart-grid operation in the short
tferm (2017 - 2021) in support of a subcommittee
studying the development of a smart grid through
data compilation, coordination among agencies,
support to the management and supervision of overall
smart-grid operation, and ongoing assessment. Below
is the outcome for 2018 as followed.

EPPO tracked the progress of the plan for
mobilizing Thailand’s smart-grid operation in the short
term (2018) by relevant agencies under Thailand’s
short-term plan for 2017 - 2021 and other agencies
operating outside this plan. Work was done through

three pillars.

IEMANA 1 NISAOUAUDIGIUAIIUEIDINISIWWAIIAZS:UUUSHISTANISWANIU
Pillar 1: Response to power demand and energy management system
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Figure 1: Plan for smart-grid operation under Pillar 1 for five core agencies
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Here are details of the actions taken

VUL

Agency

Aun.
EPPO

N,
EGAT

nwy.
MEA

nun.
PEA

NNA.
ERC

£1984
Reference

EPPO-04

EGAT-01

MEA-01

MEA-02

PEA-O1-1

PEA-01-2

PEA-04

PEA-05

ERC-02

TAzan1s/nanssu
Project/activity

miﬁmmgﬂLLuuqiﬁwmi:uuu?mﬁmmswﬁmu (EMS)
WanisAiunisnasauadaulranuuas NG e
Evolution of EMS in response to load demand on

smart grid

mﬁmr}*‘fqquﬂ(ﬁqmimm’ﬂLﬁumimﬂuaumﬁwu‘iwaﬂ (DRCC)
Establishment of demand response command center
(DRCO)

TAsensiigess suLn Bunsdannandsauluanansiivinnns
sl unIvaTsaldonfus s ULANS VNG A

Pilot project on EMS in MEA facilities connected to
smart grid

Tassmstisasnsnetauasdiinan uaznalnsanluiui
NN, Lazilsuuma

Pilot project on load demand response and pricing
mechanism for Bangkok and periphery

IﬂNﬂ’1i‘lj’]éﬂdi:uuﬂ’]iu@%’]?%ﬂﬂ’]i‘ﬂqim’ﬂ‘i.lﬁu@d
ﬁmm’mr%mma“tvxlﬂﬁu,a:i:uuu?mwﬁmﬂwwﬁqmuu,uu
AFLLIIR (Automated Demand Respons)

Pilot project on power demand response system and
Automated Demand Response

TassmsAneuumnisaniiugsiagsausiuivan
uazAnaITlnan (Load Aggregator)

Project to investigate the business approach for load
aggregators

Tassmsianlassreliilngaodes Smart Grid) luiiui
awinen q.aaLd

Project to evolve a smart grid in Pattaya City,

Chon Buri

Tnsanshinsisszuuiimeidaasas (AM) dwdugldiih
el

Project to install AMIs for major power users

meimunLFilgengssiiaudmiunisneuauasinivan
LAZNNIAANITWATNULIUANNTNNGA

Improvement of regulations for load demand response
and energy management on smart grids

IAsen19tingaanng dunnsnisanusmutnannigldlnin
(Demand Response) ‘lugﬂLL‘Ll‘Ll Critical Peak Pricing (CPP)
Pilot project on Cirifical Peak Pricing (CPP) measures for
demand response cooperation

Rife)(1H]
1 1 ° a v <
In progress Completed

v
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lannanh 2 s:uuwensnilwWanwanlfonwassukyuiseu
Pillar 2: Forecast system for RE-based power
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Figure 2. Smart-grid operation under Pillar 2 for two core agencies
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Here are details of the actions taken

: > an1un1eAtiuau
UL A1984 1Asen1s/nanssy Status
Agency Reference Project/activity a gl: s IeARUNNg 1&71asq
In progress Completed
. EGAT-02 1ngannsAnENInenngainige@m iinanlss i ndseu v
EGAT EGAT-03  viyulieu

Project on power production forecast from RE-based
power plants

NNN. ERC-03 ﬂﬁiﬁﬁuuﬂﬂﬂﬂ%‘l’ldwﬂﬁﬂJ’]uLLﬂZﬂ’]i‘ﬁhLﬁLm’ﬁ‘]mQ \/
L3 dl a v o B
ERC quawmmmﬂﬂﬂﬂmmam“l,mmﬂwmmuwuqul,mu
Evolution of agency structures and operation of
the RE-based power forecast center
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Pillar 3: Microgrid and ESS

Microgrid 3 Tasants

gyl 2561 il 2561 i 2562 1 2563 D2sq B
® Taiarriiraain Semaet Ciry I ‘ & of v madinarm
= e £91 Mie il (EPPQ-O5 P Rl
| Tnsnnninrmivinemsdwnited S oo EGAT-09 | :
| Trsarmiisrmnialnssivass h (4EAQY |
melfeese Amvenaileirentednefusthl Tamarriiosnaniulaniens i

_l wnsruiad rndbdnariahond 3 rseumnll we 4 dwe s PEALR ]

= =
@ (iero Garicl) o wimeifss 3 nisoamou (PEA-03-)
lerix e v o P
Unonnfadnrmrmninnind
Dl wwidmey (PEA-OG)

I fi?f’ |_ AN Interoperaliliny Www (ERC-01) - s aunasebumpy |

gﬂﬁ 3 UWNUNNNTANTUNUALNIINGANELAANUENT 3 489 5 UUIBNUNAN

Figure 3: Smart-grid operation under Pillar 3 for five core agencies
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Here are details of the actions taken

: > 5 ANULNITANTUINY
NU2ENU ANEY {Asen1s/Ranssy Status
Agency Reference Project/activity a Fii seMIeALIuNg L&1a%q
In progress Completed
Aumn. EPPO-05 Tnsansiaungtuuugsiaszuulilamia WoRUANEANY v
EPPO Tl lunnssaunuanaiy/maenau

Project to evolve microgrid business models and a

feasibility study for public/private partnership

K. EGAT-04 1ngen9anssr Ui undsnulussunlasainginihaas nul. v
EGAT Project to install ESS under EGAT's power grid
EGAT-05 1A9NNIWAILNTATINNTUNTBIALNENNE AN 2. ulEBAaU v

Project to evolve a smart-grid pilot project in

Mae Hong Son province

Ny, MEA-03 {Asanngtindasszuululasnsnvas noiu. v
MEA MEA’s pilot project on microgrid systems

nnn. PEA-02 weuAnnssruvlilasngaluiud 3 SminTnauAUNIALA v
PEA LAY 4 8NDNVINAUAT

Microgrid installation plan for three southern border

provinces and four amphoe of Songkhla
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amu:mem’mﬁumu
Status

UL A48 1Azan1s/nanssy

Agency Reference Project/activity

agszninsniiunig | udaada
In progress Completed

PEA-03-1 TAganisiaunszuuiniuuulasaans i adnuan v
(Micro Grid) 7 .udazisen a.uldasdau

Project to evolve a microgrid power network at
Amphoe Mae Sariang, Mae Hong Son province

PEA03-2  ununulFudgeszunlulasniad e.udazEes 4.uldasanu v
Microgrid system improvement plan at Amphoe
Mae Sariang, Mae Hong Son province

PEA-06 LLNumuﬂﬁ?yﬂgﬁzuﬂﬁiﬂin?#m’l,ﬁaamﬂﬁ"mﬁu‘[mami v
¢ oA a 1 L
AUNTNNTAN B.LUDILUTNADU . LUFANADU
Plan to improve microgrid system compatibility with
the smart-grid project at Amphoe Mueang Mae Hong Son,
Mae Hong Son province

lasennsideszunlulasngaguuly
Research project on the Khun Pae microgrid system

IWUSUdEMsatUaUUNTSTUIAEDU
Mobilization support plan
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Figure 4. Smart-grid operation under the support plans of two core agencies
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Here are details of the actions taken

£1984
Reference

UL

Agency

AUN.
EPPO

EPPO-01

EPPO-02

EPPO-03

EPPO-06

EPPO-07

EPPO-08

NNA.
ERC

ERC-01

{Asen1s/nanssy
Project/activity

ANULNITANTUINY
Status
agezninasnliunig udaade
In progress Completed

Q‘]_I‘]J‘a‘zlﬂmﬁ’]LaUﬂ’]iﬂmt’aHﬂﬁ‘MﬂWi“ﬁULﬂg‘ﬂu"l (Lﬁlﬂ‘]_l?‘W]i‘ /
LAZNPARYILNLNNTTLIAABUTZ Iz UNANY)

Operating budget of the mobilization subcommittee for

administration and preparation of a medium-term

mobilization plan

PSRRI T ULSN I ANLITUAYANLLaea e ulaLes v
(Cybersecurity)
Evolution of a cybersecurity plan
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Preparation for operating a pilot investment project on

public/private partnership
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Smart-grid technological R&D for import replacement
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Smart-grid capacity upgrading for domestic agencies/
personnel
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Communication and view-hearing among stakeholders

on smart-grid mobilization
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Investigation to set connection standards and

interoperability
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Smart-grid operating plans of other agencies

Here is a summary of the relevance between
the smart-grid operating plans by other agencies
and plans under short-term mobilization plans,
designed to give EPPO an overview of smart-grid

operation compatibility.
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Table 1: Relevance between smart-grid operation by other agencies

o A

lamany 2 WHUSUIENIT

avuayy

Ve 1 nann 3

1 A
VIUAENTU/LTEN Pillar 1 Pillar 2 Pillar 3

Agency/Company
[ evs | ox | s

wu"JF_l\1'1uluﬂm:ﬂqni‘i‘umi/ﬂm:vi'\q'm
Agencies represented on subcommittees/working groups

Support plan

1 ﬂiuﬁrfumwﬁqmuwmLmuLLa:aﬁﬂﬁwé’qmu v
Department of Alternative Energy Development
and Efficiency

2 nezvsNAATalalAsEgiaLardsAY v
Ministry of Digital Economy and Society

3 angeamnssuuviadszinalng v
Federation of Thai Industries

1 <

wmf_muﬂuq

Other agencies

1 gudinalulagdidnnsetinduazreuiunaiuvisna v v v v
National Electronics and Computer Technology
Center

2 nstaugramnssuuvisdszinalng v v v
Industrial Estate Authority of Thailand

3 UIEM dan. [910R @nnu) v v
PTT Public Company Limited

4 melhifhdinginia PEA Hive v
Provincial Electricity Authority

5 amﬁummwﬁﬂﬂm \/
Thai Green Building Institute

6 ‘gW’]ﬁQﬂ?ﬂj&JWW?]VWEI']ﬁEI ‘/ ‘/ ‘/ ‘/
Chulalongkorn University

7 wﬁwmé’ﬂﬁﬁumam% \/ \/
Thammasat University

8 annfiumelulatnszeamindninamunmeainnszila v v
King Mongkut’s Institute of Technology Ladkrabang

o anuludnTauLEmsAans v
National Institute of Development Administration

10 UNINENARUSAIT v v
Naresuan University

11 UrInenauwzLen v
The University of Phayao

12 uninendedesnl v 4
Chiang Mai University

13 AmiRvauunu v
Khon Kaen Province

14 1SN WANNULTANE AR v 4 4
Energy Absolute Public Company Limited

15 UFEM YuTwuding 99in @) v
The Siam Cement Group Public Company Limited

16 15T wemnud aulns 1mefia A @) v 4
Advanced Info Service Public Company Limited

17 USEN g padlalsdu 91in uvaw) v
True Corporation Public Company Limited

18 U5EN wauds a1nm @ia) v v
Sansiri Public Company Limited

19 18 11ean Aastaedu 47ie i) v

Bangchak Corporation Public Company Limited
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Outcome of microgrid business model evolution together with feasibility
study of public/private joint investment

ANTINNUUlILNEUATLNUNGNNY @Un.) Taatunng
AnelasssiLngUuungsiasrunlilpsndandeunm
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TIUNUNIATY/ABNTY FaAnm Apszii uazdnviuLImg
NIRAILNgIULILEINA (Business Model) fdaiauang
ssinlulpsnin Tedlnumnzanfulssmalng Ineamns
LUINNNETILNUTENINNATILazAenTY Tneagt
NANNs AN il

wWan1s3IAS1:KANYNIWVOINISUNS:UU
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WATALAZNITINU W%@uﬁv’qm?m:qﬂﬁﬁuLﬂ?ﬁlﬂuslu
mﬂa:ﬁﬂmlﬁaﬁ%ﬁﬂgﬂmeuﬁménm‘hﬂuﬂﬁmﬂiw&
FalENE AT Rl AN T AGIE LA AL LAY
Auniula (Applicable) wasgtluuLmnagsiaszuL
lulasnsanalausunaesdszindlng Tnaanuisn
wtnnsiiasziszuululasnsaaanifluy 2 4 lAun
sxULlalATN3ALLLAAL (Conventional Microgrid)
wazrgruululAgnTALLLEAaeY (Smart Microgrid)
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EPPO conducted a study on the project to
evolve microgrid business models together with
a feasibility study of public/private joint investment
to study, analyze, and develop a clear microgrid
system business model that suits Thailand, particularly
the public/private partnership approach. Here is

a summary of the study.

Outcome of capability analysis of microgrid
system application in Thailand

EPPO analyzed technically and financially viable
microgrid business models as well as applying
detailed fine-tuning for application of such models
in Thailand fthrough ranking the feasibility and
applicability of such models under Thailand’s
context. Conventional and smart microgrids were

analyzed.

(1) Conventional microgrids

Conventional microgrids require at least five
elements:

(1) Microgrid retail (MG retail)

(2) Microgrid power distribution (MG
distribution)

(3) Microgrid balancing (MG balancing)

(4) Distributed energy resources (DER) /
microgrid enhancement service

(5) Power consumption / demand response

(OR).
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Since required licenses are already in place,

it is legally possible to operate with these elements.

Pk B a
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L‘ H o
P —
Likiimn P
yh | Lt
pormErsas  TTTT
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Legents: CG / DG : Centralzed / Decentralzed Generation DER  : Distrlbuted Energy Resources

N0 : Transmission Network Operator DNO : Distribufed Network Operator
T8RP : Transmission - Balance Responsible Parly  D-BRP : Distributed - Balance Responsible Party
VPP i Virtual Power Plant DR : Demand Response

: Anclllary Services MG : Microgrid +—> : Power Row
: Small Power Producer VSPP  : Very Small Power Producer <+ : Contractual Agreement
: Independent Power Supplies REC : Renewable Energy Certificates ::: :::and Response

: Load Aggregator V2G  : Vehicle to Grid «—> : Peer-to-Peer

1 1 guluuumnegsfaszunlilasnsauuuAAL (Conventional Microgrid)

Figure 1. Conventional Microgrid
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(2) Smart microgrids

The components of the smart microgrid
system are add-ons fo the conventional microgrid
to enable its systemn management to become more
efficient and effective. In other words, such add-ons
are not indispensable for essential microgrid efficiency
and effectiveness. One can rank the suitability and
compatibility of these components in the following

descending order.
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1: Prosumers (Iincluding Peer-to-peer
power trading): Current public policy supports
the generation of captive power, including the solar
rooftop policy, which is now part of the national
energy reform plan. Actual implementation has
taken place in Thailand, including a pilot project
for power trading between prosumers through
the peer-to-peer model, which represented cooperation
between Power Ledger and BCPG under the T77

Bangkok Project.

2: EV charging stations with ESS: The public
sector has defined a policy to drive EV application
further by setting a goal of having 1.2 million EVs
along with 690 EV stations by 2036. While the EV
drive makes no mention of ESS in EV charging.
it must be said that with widespread use of EVs,
the sheer number of the enlarged EV fleet will affect
power distribution networks, hence the recommended
application of ESS for long-term sustainability and

uninterrupted power distribution systems.

3: Load Aggregators (LAs) and Virtual Power
Plants (VPPs): According to the study’s analytical
findings, load aggregation, Distributed Energy
Resources (DERs), Demand Responses (DRs) / Ancillary
Service (AS) are regarded as reasonably suitable
and compatible, thus the same ranking. As for DR
actions, Thailand has attempted them several times,
albeit mostly temporary as part of the mobilization
plan. Sfill, they are not tfreated as a priority issue,
since Thailond commands a high surplus VPP
capacity. To elaborate, though VPPs are needed
under present circumstances, with more entry of
volatile RE-based power generation, the definition
and appreciation of VPP principles remain limited
in Thailand, making VPPs unqualified as a highly
suitable issue and thus incompatible for the Thai

context.
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Legents: CG / DG: Centralized / Decentralized Generation DER  : Distibuted Energy Resources AS  : Ancllary Services MG : Microgrid <«—> : Power Row
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Figure 2: Smart Microgrids



dunuuulgungiiaIUWAaINIU
Energy Policy and Planning Office (EPPO)

||uon'm||a:|TiauIvva\1mss'oun AOUTUTATUIBY

InAUANT8TAUSUNVOIUS:INAINY
dwiunsauiiugsiaszululansaludszmalne

anusasufiunislaly 3 guuny il

1 nesliundesiifaeunssinunsssmu
Ga’mmﬁmm:ﬁﬂgﬁ:lﬁamﬁaﬁqﬁumqﬂgwmaﬁﬁagﬂu
faqiiu wun ldnezilumaeniuvEaniineauniaiy
yndeansiazsniiulasansszunlalaanie fanunen
Atiunsinlagluinnudnduazfiassiuaauszning
NAFTUATANALDNUL

2) neTwamulnefntunieiig wersiygn
nsWianrusanamulufianisunsiy wa. 2556 (Waw.
nslfianausauasuey Thiaddureuliusuunn
wazldfialunngaitiunnsuu

} P

3) mﬁ'maw;ulugﬂuuuw
L4 1 dd‘ | £ QI
mﬂwmnmumuamuﬂ Tuﬂimwwummumaqigm

flaagnnals wew.

yntinninedaatunan1s il Taun nwu. nwe. uas
. fiaannsiazsnfiunslugduuuAsnans a1aded
Vli_lmuﬁm'auma?aamimﬁuiuu?ﬁmgn‘[mﬁwﬁwﬁu
v 4‘ = o 1 v YV a a
apnianauseauvizasweu dew IALsEmgnues
Ay 1 I 1 o ~ oY v
muea ludanuziuniieauuesdy elulvidiseuly
Tunnsld wew. mﬂﬁmﬂsﬁuéwamm Visaannsalnila
Irunmsliigiamnasssngniiuitlaaivunadndau
v Y o Aa o B I a v Vv YV Aa o
wosuliLTEuuneluifiufesar 50 wadliusdngn
vt afluisimidnadasanisieliatunislaasng
Ny aenalsnaunIsAtuNIsTNandtsEn1s19mu
sufumasiindaniunantnus N1FAAAY/TINNUUAE
mmmLLamwiumiammimmwﬂwmm Fquums o
elwmmmmmmmmum 4 §uAu 2550 (flumnan

N1SINSYUADIUWSOUIBIUloUIY
nelAulaunelagaad1edngan wiaaslszimalne
dJ = o QI/ 4J = Qs 1 v
danarannigavabllsznisviiaaa angAnIiHNazAag
a\ua?mmmLammm‘umﬂ@zmwﬂuw‘ﬂqﬁmm Ansu
gl inddssinnipgaiuseatiudnspaiialszina
(Uniform  Tariff) ﬂﬂﬁiﬂi/\lﬁﬁéw%’mﬁﬁwmm: wae
gl naeulesitlassnassun s ninlszing
TnggnsAnirtihiananazinsusnAuuueurazianis
1Aun NANITEER (G) NAN9T=LLAY (1) AANTTZULIMLNE
a Vv = vV & 1 2
(D) wazfanisAlan R aanliiiuasneinay

Guidelines and terms for technically feasible
joint ventures for Thailand
The microgrid business in Thailand can proceed

in three modes.

1) Proceeding by bypassing joint-venturing
process: Analyses of current statutory provisions
show that any private company or public agency
can proceed without needing public/private joint

ventures.

2) Joint ventures under the Public-Private
Partnership Act B.E. 2556 (2013) (PPP Act): This

method contains plenty of time-consuming steps.

3) Joint ventures outside the PPP Act: Should
power-related public agencies, namely MEA, EGAT,
and PEA, wish to take this option, they may need
to revise their shareholding in daughter companies
by selling shares to private companies or transfer
them to their own non-public daughter companies
to avoid faling under the PPP Act. Alternatively,
state enterprises could set up additional daughter
companies with their own shareholding of up fo
50%; then these daughter companies serve as
project owners for private-sector operation. At any
rate, either option needs to principally abide by
the rules for forming joint ventures, together with
affiliote governance of state enterprises endorsed
by the Cabinet on December 4, 2017.

Policy preparedness

Thailand’s policy on power tariff structure,
which requires that power tariffs must promote
the equality of people in all regions, calls for uniform
tariffs for users of the same groups, except for
businesses located on islands and users connected
to international grids. Such ftariffs clearly show each
business’s individual costs, namely generation (G),

transmission (T), distribution (D), and retail (R).
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Uniform tariff calculation requires the averaging
of costs and expenses for each business for users
nationwide regardless of the cost of power in each
locality, which could differ. This is seen from
the power charge formulas, in which the costs and
expenses for individual businesses are divided by
the estimated retail units sold by authorities to
power users. However, in the near future, should
public and private agencies play a greater role in
the development of microgrids particularly private
companies for commercial purposes or self-use they
are bound fo reduce the number and tariffs under
the authorities” systems; this affects both the number
of users and consumption volumes. The operation
of microgrid businesses, which follow market
mechanisms, resulfs in power users under
the national grid shouldering greater tariff burdens.
Therefore, the public sector should be prepared
with policies, namely guidelines for fee and tax
collection from power producers by upstream
collection onward and the participating right in
the management and auditing of the energy aspects
of power producers.

One recommendation is to identify ways tfo
diversify the cost burdens and expenses for each
undertaking to power users nationwide inside and
outside authorities” systems. To this end, the public
sector may collect assorted cost and expense items
from power producers rather than direct from
consumers. Also, it should entitle retail power
producers, including households with solar rooftops
and power users, to review their participating rights
in the management and auditing of energy
operation aspects to ensure that such management

and tariff determination proceed transparently.
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Outcome of investigation to develop promotional measures for natural gas,
LNG, and biomethane to replace fuel oil, coal, and LPG

aun. lasndulasenisAnINaTAinuIAsNsdaLasy

NNTMINNTETUANA NITEFIUTIAAY wazluledinu
WanawnutnTuan ouiy wartnTtinsiasuman
Tmﬂﬁ’fmqﬂizmﬁlﬂmauaLLu:mmmaﬁmmmu
Tunsdadsunislafingassuan® ANTa95uNAIMaY LAY
Tty F9UNIATIZVNGR HALAELAYHANTZNLNIG
LAsHENA dvAL uarAdwInaaNueILIAgNIg Waldily
NFALWUINS I UNNTAIMMUALLELNEUa9s N A Imﬂaqﬂ
NANITANEN ALl
val o 24 a

1. dszmnAlnalAinnsd1999nLLNa9R T899 U A
nILULNLaslunziatdiiuang  waztnauudld
:‘: 1) 24 a 3 YV @)
Al W.A. 2524 IaeingassuanAdanuigaun il
[wanadlnengd wazuldnlseuaniNme9IuAALNG

(24 1 v « | 24 =

wenUszinnaasingnng g unldlsslond wu falinu
cy Miuwramadunaliih negramnssy uaz
NAIUAY (Natural Gas for Vehicles : NGV) fnaalny
sy uazdany - ¢ Milluingavilaulsenu
gramnssullinsial waziduremadunianiizeu
(Liquefied Petroleum Gas : LPG) LaZlLagAEiNT893UaNA
Wuaewasiazana anungatrlildlalunananiadiu
3 v 2 v ey a é’ dl
mﬂwﬂﬁmmmﬂmmeﬂﬁﬁummmaﬂm@wuwaﬂE]
Teluana 20 TiuinnglefTassuAuagLlszmnelne
o a QI Ql &, v 1
Uangn19LALlaAsALAUS A 5.5 Aatl

EPPO conducted a project to develop promotional
measures for natural gas, LNG, and biomethane to
replace fuel oil, coal, and LPG to come up with
suitable measure recommendations to promote
natural gas, LNG, and biomethane and to analyze
pros and cons as well as economic, social, and
environmental impacts of these measures to scope
national policy formulation. Below are the outcomes
of the project.

1. Thailond discovered natural gas fields onland
and in the Gulf of Thailand and began exploiting
them in 1981. Natural gas has found application as
a direct fuel and is also processed at gas separation
plants into useful products. Methane (C,) fuels
the power, industrial, and fransport sectors (as NGV);
ethane, propane, and butane (C, to C,) serve as
petrochemical feedstock and household fuels (as
LPG). Due to its clean-burning properties, natural
gas has found application in several sectors, thus
constantly hiking its consumption; for the past two

decades, its consumption has risen 5.5% a year.
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Gas separation processes (Source: PTT Plc, 2012)

2. Delivery of natural gas fo locations across
Thailand has relied on fransmission pipelines scattered
mainly in the Central Plains and Eastern Region.
Transport to locations beyond these pipeline routes
has relied on LNG and CNG ftrucks needing
specialized designs, thus posing constraints on
fransporting large volumes and discouraging
the emergence of new entfrepreneurs. As for biomethane,
this renewable energy form can be produced for
infernal consumption in remote areas and areas
where access to gas pipelines is limited; therefore,
encouragement of CBG production is particularly
aftractive to entrepreneurs keen on investing in
service stations remote from gas pipeline routes.

3. As for the viability of using natural gas to
replace various fuels in terms of consumption volumes:

e Industries: These have been principal consumers
of natural gas (power generators, manufacturers of
chemicals and non-metals). It was found that when
natural gas replaces coal in these industries, those
with the highest viability are the non-metallic group,
followed by the paper manufacturing group and

the food and beverage group. When natural gas
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replaces fuel oil, those with the highest viability are
the chemicals and food and beverage groups.

e Transport: Here natural gas replaces
gasohol and LPG.

e Household: Here fuel switch should target
LPG; for biomethane, its production is subject to
the biogas volume produced. High-potential sources
are waste water (effluents) of industrial and animal
husbandry sectors. As for investment cost-effectiveness,
should the public sector wish to promote CBG,
the price should be about 20 baht per kilogram of
biomethane in order to attract investors and truly
encourage commercial promotion.

4. Fuel price outlook: Unless the fuel price structure
undergoes significant change, users of fuel oil and
LPG for fuel, especially in the industrial sector, may
find it worth switching to LNG because LNG costs
have been on a lower price trend than fuel oil and
LPG since 2019, and the price gap will widen further
until 2037. Still, LNG would call for additional
investment in its storage and regasification systems.
As for coal, because its prices tend to stabilize at
prices much lower than LNG prices, the public sector
should offer stimulus or legal measures to induce users
in this group to switch to greener heating fuels.

5. The main reasons for entrepreneurs’ switch
to natural gas, LNG, and biomethane from
conventional fuels are costs and cost-effectiveness.
The group with the most interest in fuel switching is
the industrial

sector, followed by the marine

transport sector, since the current International
Maritime Organization (IMO) measures require all
ships worldwide to lower their sulfur emission from
3.5% to 0.5%, 2020.

The household sector has shown the least interest

with effect from January 1,

in fuel switching, since it hardly knows all three fuels
and thus is unsure about their safety; the bulk of
fuel use here is for everyday electrical purposes,
which is expected to continue in future.

6. Concemning the economic effectiveness of
the promotion of natural gas, LNG, and biomethane
and LPG in

application in place of fuel oil, coal,

the industrial, tfransport, and household sectors:
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e Industrial sector: We should promote
the use of natural gas (NG) and LNG further away
from gas pipeline routes, replacing conventional
fuels in plants. LNG fransport justifies the investment
with the bulk volume of liquid fuel fransport. Our
study found that the retail prices of NG and LNG
provide cost-effectiveness within 50 kilometers of
fransport distance from the gas distribution center.
As for replacement of heating fuels with CBG, plants
requiring heatfing fuels and those having access
to biogas raw materials tend to run on biogas as
direct heating fuels. An excepfion is those plants
that need clean fuels, which could require CBG. If
the transport distance is not excessive, the price
gap could justify the investment; cost-effectiveness

is for transport within 35 kilometers.
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Figure 2: Business model for application of piped gas to the industrial sector beyond gas pipeline routes
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Figure 3: Business model for application of LNG to the industrial sector beyond gas pipeline routes
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Figure 4: Business model for application of biomethane to the industrial sector beyond gas pipeline routes
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e Transport sector:

Land transport: We should promote
application of these fuels for natural gas stations
located beyond gas pipeline routes, since liquid
fransport is more economic in volume than gaseous
fransport. Two modes are possible. First, LNG
tfransport to natural gas stations to directly refuel
LNG-fired frucks; second, LNG fransport to natural
gas stations for conversion to natural gas to refuel
vehicles or NGV trucks. Finally, the application of CBG
in the transport sector looks promising; however,
such biomethane must be derived from waste
water, waste, or animal excretion, since these carry

Nno costs.
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Figure 5: Business model for application of LNG to the fransport sector (direct LNG combustion)
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Figure 7: Business model for application of biomethane to the fransport sector for refueling vehicles or NGV frucks
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Marine transport: For the foreseeable future
the prospect is quite poor, since the domestic
demand for LNG to replace fuel oil is still negligible
in comparison with users of the industrial and land
fransport sectors. What is more, marine vessels do
have an option of using fuel oil blended with diesel
in order to lower their sulfur emission; even worse,
should LNG indeed replace former fuels, such
vessels could choose LNG refueling sources in many
countries, thus making the LNG business with this
subsector highly risky.

¢ Household sector: The prospect here is rather
bleak, since the bottling of natural gas or LNG in
cylinders is more technically complicated and less
safe than fraditional LPG; also, there are costs for
switching from conventional LPG cylinders to new
natural gas tanks. While the idea may find greater
viability in housing estates, the consumption volume
is hardly justifiable for the construction of storage and
pipeline systems within such estates. In short, for

the foreseeable future this business appears infeasible.
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Figure 1. Thailand’s TETl index (2018)

EPPO has conducted a project on performance
monitoring and evaluation against NEPC-approved
and CEPA-approved policies, plans, and measures
for 2013 - 2018. All 239 NEPC resolutions and 461
out of 465 CEPA resolutions were successfully
implemented; work on four CEPA resolutions is in
progress.

Evaluation of the Thailand Energy Trilemnma Index
for 2018 found that the overall natfional index
averaged 3.42. For security, Thailand scored 4.12,
a higher than in 2017 due to the greater efficiency
of the transmission and distribution networks, which
lowered power losses, in turn timming non-essential
consumption, and due to the greater development
of RE for domestic energy production. For economics,
it scored 3.08, a lower than in 2017 due fto
Thailand’s trimming of energy price subsidies and
greater push for energy liberalization. For sustainability,
it scored 2.98, a lower due fo its subsidies for
RE development, thus hiking the proportion of

domestic RE.
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Scores for Thailand’s energy regime
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Figure 2: Thailand’s TETI index (2013 - 2018)
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In addition, to ease public access EPPO has
developed search systems for NEPC and CEPA
resolutions. Users may access either www.eppome.
com or the EPPOME application, available at

Google Play Store.
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Regional Power Trade Coordination Committee: RPTCC
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The Regional Power Trade Coordination
Committee (RPTCC) was established under
the Inter-Governmental Agreement (IGA) on Regional
Power Trade and Interconnection to prepare
the Regional Power Trade Operatfing Agreement (PTOA)
and define the rules, procedures, and criteria for
power trade and interconnection. In 2019, progress
of the implementation included:

1. The 25" Regional Power Trade Coordination
Committee Meeting (RPTCC - 25) was held on
March 20 - 22, 2019, in Bangkok, Thailand. Progress

of the implementation is summarized below.
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"Gap Assessment” %uﬂum@agﬂtﬁam‘um Grid Code
wiauaasudanuztiiindestinnsdndiunns edeus
pulating

Fatinsanfunnslusrasaeliazifiunis
aenen ANTUNNT I AN LAz Beuda iy
ANZYINNNLU Working Group on Strategic Planning &
Operation (WGPO) Taeazituluaiunig Operation
aanAaadil GMS Grid Code WaZNN3INUKUTZLILAS
Lﬁﬂiﬁﬁmm'i%mmmﬂ‘l,uqﬁmm

1.2 NaN9ANLLUALEYINNL Working Group

on Regulatory Issues (WGRI) %qagﬁmdwmﬁmﬁﬁ
VNANNTVBIANENUTZLLEAY (Methodology for Wheeling
Charges %38 MWC)

2, mfiﬂfizﬂ;mmm:ﬂﬁumiﬂ?:mumuﬂ’ﬁ%ﬂmm
MWW%M’;'NU%mﬂawﬁjﬂiua%ﬁmméuﬁﬂm p&si 26
SYUITUR 25 - 27 WOAANIEU 2562 U NIENUAE
ans19nusgdsautiauinnuy
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Triateral {fuszuy Muttilateral Iviiflunnmsgulunis
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i:‘wdﬁqﬂi:mﬂam%ﬂiuaqaﬂﬁmmjuﬁﬁhﬂﬁﬁﬂ?:ﬁw‘%mw
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1.1 Working Group on Performance
Standards and Grid Codes (WGPG): Progress of
the implementation included:

(1) Development of a GMS Power

Master Plon to map out the capacity of regional

generation and infra-tfransmission capacity and rank
projects on interconnection system construction

(2) Preparation of pre-feasibility studies:

interconnections.

Future
consideration is the 500-kV BANHAT-Stung TRENG

The project under

interconnection between EDL and EDC

(3) Presentation of a "Draft Grid Code
Summary and Comment Matrix”

(4) Presentation of a “Strategic Planning”
and “"Gap Assessment” segment, which summarizes
the confents of the Grid Code together with
recommendations on the areas needed to be
prepared or implemented.

Due to the expansion of implementation
under the next phase, WGPG will be renamed
the Working Group on Strategic Planning & Operation
(WGPO) as future emphasis will be on operation
aligning with the GMS Grid Code and tfransmission
system plan to promote power tfrade in the region.

1.2 Working Group on Regulatory Issues
(WGRI): WGRI is preparing methodology for wheeling
charges (MWC).

2. The 26" Regional Power Trade Coordination
Committee Meeting (RPTCC - 26) was held on
November 25 - 27, 2019, in Hanoi, Vietnam.

The meeting resolved to develop a frilateral
power trading system of Lao PDR, Thailand, and
Malaysia into a multilateral system, a standard form
of international power trading to be adopted in
the development of power trade of the members
of the Greater Mekong Sub-region (GMS) for more

efficiency in future development.
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AfUzNWIU ASEAN Power Grid Consultative Committee (APGCC)
ASEAN Power Grid Consultative Committee (APGCC)

ASEAN Power Grid Consultative Committee
Apcce) Wuanzyineunielan Heads of ASEAN
Power Utilities/Authorities (HAPUA) fintiniluns¥mvin
wHUlIRNNTdIMILN9WAILY ASEAN Power Grid
(APG) maamaunsAnEn AUl U destes
TasengszuvinihusswnazlssinaAlugininedau
wazAnELHuNauIn1dsnanlninlussasaniaag
Uszmelunguengeu Tnenlszmalneiunidulsz e
ﬁaq'mﬂ’lﬁ APGCC Faildntinaunleneasumumdany
@un,) Hugunilugiuziuny n1asg uazlinnsivliln
rher@nuvadszinalng ol Hudunilugmuzdunu
AansanssauLinamulni wtiity) Tnelutl 2561 - 2562
geemsdtineulanaussuundsnulasiaLmue
Wifludszanu Apccc Taelutl 2562 TArnun1IvTia
wpansaniiunulasnsAnsnnelfnusuia HAPUA
LAY APGCC #isi)

1. NIANEINNSAARIANTTY ASEAN Power Grid
Generation and Transmission Planning (AGTP) LLaZ
ASEAN Power Grid Transmission System Operator
(ATSO) 1mel Economic Research Institute for ASEAN
and East Asia (ERIA) Lﬁaﬁmumgﬂuumm:‘uammm
N9 PRI UL SR ALAZSZILAY LAz
m@mu@m:uudqvl,mlﬁwmmﬁﬂu %ﬂumiﬂisﬂgu
The 34" Meeting of HAPUA Council and Its Associated
Meetings 5:v19Tuil 25 - 30 WoAANIEL 2561
o Uszimanaytlud ﬁﬂa‘:ﬂguﬁmﬁLﬁuﬂj@ﬂumé’ﬁmimm
HaNNTANENAINa1Y aeluszazusnasinisaiiuey
ANULAUNNTANTILNNY Implementation Plan A8 N139AYIN
§1902ANAY (Enabling Agreement) $2M3I9UsZNA
AuNInedey

The ASEAN Power Grid Consultafive Committee
(APGCC) is a working group under the Heads of
ASEAN Power Utilities/Authorities (HAPUA). It is
responsible for the formulation of operating plans
for the development of the ASEAN Power Grid
(APG) and conducting a feasibility study on power
network connectivity of each country in the ASEAN
region, together with a study on the long-term
power capacity enhancement of ASEAN members.
Thailand is a member of the APGCC with EPPO
serving as a delegate of the public sector and
EGAT as a delegate of the power ufility sector.
In 2018 - 2019, the EPPO Director-General was
appointed Chairman of APGCC. Progress of
the implementation of the projects under HAPUA

and APGCC cooperation in 2019 are as follows.

1. A study on the establishment of the ASEAN
Generation and Transmission System Planning
Institution (AGTP) and ASEAN Transmission System
Operators Institution (ATSO) by the Economic
Research Institute for ASEAN and East Asia (ERIA) to
define the structure and scope for the establishment
of unit for ASEAN generation/ transmission and
control system planning: The 34" Meeting of HAPUA
Council and Its Associated Meetings, held on
November 25 - 30, 2019, in the Philippines, approved
the principles studied. The first phase of
the implementation will be the preparation of a draft

Enabling Agreement between the ASEAN member

states as specified in the Implementation plan.
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2. NSANHN Feasibility Study on ASEAN Multilateral
Power Trade 1n# Intermational Energy Agency (IEA)
Lﬂ'aﬁﬁwumgﬂLLUUMS%MWMW'\MS:é’uwwqmﬁﬁ'
mmzauéwm%’una:uﬂizmﬁam%ﬂmfmu %ﬂumarﬂam;u
The 37" of ASEAN Ministers on Energy Meeting
(AMEM) 35MIN93ufl 2 - 6 fuenens 2562 o Ussinelng
ﬁﬂﬁzﬂ;mﬁuﬁ%’ummmam@ﬁﬂm Feasibility Study on
ASEAN Multilateral Power Trade U8y International
Energy Agency (IEA)

S ﬂ’]'i?m‘]:ﬂ ASEAN Interconnection Master Plan
Study Il (AIMS-lIl) 1nel ASEAN Center for Energy (ACE)
L‘ﬁ'aﬁmmLLNuL“T}au‘iﬂw:uu‘lmﬂmiﬂﬁﬂumjuﬂ?:mﬂ
aundnanFeusvazi 3 Waoafufulunumdsany
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3.1 Infernal Kick Off Tuiuft 25 wwney 2562
o nzuva dszmepulatlide TATnnsvnTenunNy
N19919U IFUAZNN9IRENLLLANA8Y (Model) LAy
darmunsunissiusudaya

3.2 Preliminary Meeting Eluﬁfuﬁl 20 WeENIAY
2562 4 Wt UszimArdaauny laiinisuisens
nszIuMsLasAaA U A luueenns Anmil
mu%ﬂﬁﬁzumaumﬂﬁu‘ﬁauuamnﬂs:mﬂam?m

3.3 Interim Meeting (uuNulLfiunisiszeuy
the HAPUA Council/HAPUA Working Group Meeting)
Ipgl ACE $7891UANUNNINTNAEIATINITUAZIILSIU
5]']@LauaLLu:LLa:%aﬁmLﬁmmﬁﬂﬁmm Lﬁﬂﬁﬁuﬁﬂﬁlﬂﬁ;ﬂ
nesniuanunaly

3.4 Final Draft Meeting AAINAziinTsszeu
TuRauNUATWUS 2563 daumuwiaﬁﬂa?zﬂgu HAPUA
ilaRansnfiureusalyl

2. The Feasibility Study on ASEAN Multilateral
Power Trade by the Internafional Energy Agency (IEA)
to define an appropriate structure for multilateral
power frade for ASEAN members: At the 37" ASEAN
Ministers on Energy Meeting (AMEM) on September
2 - 6, 2019, in Thailond, the meeting acknowledged
the results of the Feasibility Study on ASEAN

Multilateral Power Trade, conducted by IEA.

3. The ASEAN
Study Il (AIMS-III) by the ASEAN Center for Energy

Inferconnection Master Plan

(ACE) on the development of ASEAN power network
connectivity Phase 3, to cope with the increasing
renewable energy in the power system and future
multilateral power frade: Related meetings held
included:

3.1 Internal Kick-Off on April 25, 2019, in Bali,
Indonesia: The meeting discussed the work plan,
procedure, model selection, and requirements for
data collection

3.2 The Preliminary Meeting on May 20, 2019,
in Danang. Vietnam: The meeting discussed the process
and methodology for the study, as well as steps for
data collection fromm member states

3.3 The Interim Meeting (back-to-back
with the HAPUA Council/HAPUA Working Group
Meeting): ACE reported the progress of the project.
Recommendations and suggestions from the meeting
will be applied to improve future implementation

3.4 The Final Draft Meeting is expected in
February 2020 before presentation to a HAPUA

meeting for endorsement.
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ASIA 18 ru Us:inAZAlUS

18" Meeting of the ASEAN Regional Energy Policy and Planning Sub-Sector Network

(REPP-SSSN) in Singapore

dntinauulaunguazunundsnu lugiusgunu

mﬁﬂu@muﬂi“wlmim“tﬁv"ﬁwémnwﬂwmmm“ﬁﬁmu
'msuw'aﬂ Lﬁ‘a\‘m']i’]’]\‘iLLNULLa uleunege m‘usmmﬂ
pSei 18 Uaznsilsy ﬂmauq fiAenTaass mwauw 28 - 29
WORNIAL 2562 0l mﬁﬂ?m?gmﬁﬂ,ﬂi VNHMIHLLV]LL’WT]
aundn 7 Uszmeraanquusznauendau Usznausios
vglunigamail 817 uaite WaUtud &wnrlds Ing
wazlaauy unlszyusauiiy Tmﬂﬁﬁmqﬂizmﬁlﬁa
ﬂmmnLLmumummﬁmzﬁNquﬁm6] LATANUTURATAL
luumazdszina uazasiuanissniiiuiures APAEC
Tuwlad 1 016 - 2020) warReNTLNLTBANAT 2
(2021 - 2025) Lﬁﬂﬁﬂﬂ@jmﬁ%ﬁ’maﬂuﬁﬂ?:ﬂ;ué"guum?
WEILaTEY AseT 37 dedmtuilaznelng Taed
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1. nn9UnlAuS Theme U89 APAEC afl 2
(2021 - 2025) %aﬂﬁzmﬂugvlumgasma’m AU Theme:
Enhancing Energy Connectivity and Resilience in
ASEAN towards Energy Security, Accessibility,
Affordability and Sustainability for All wazdszindlng
LlAUR Theme: Fostering (or other appropriate word)
Energy Transition and Market Integration in ASEAN
for Sustainability and Inclusive Growth %ﬂﬁiuﬂﬂ?
sz ‘]Ill ASEAN Ministers on Energy Meeting ond
Associated Meetings (AMEM) m\m 37 3% m%‘nu‘w
2 - 6 flugneu 2562 u Uszndlne laduAiiura
Theme 1184 APAEC IWafl 2 (2021 - 2025) uBatlszine
Ugiumﬁﬁ;ﬁ’ﬁﬁam Ag Enhancing Energy Connectivity
and Market Integration in ASEAN to Achieve Energy
Security, Accessibility and Sustainability for All)

EPPO, as a delegate of Thailand, aftended
the 18" Regional Energy Policy and Planning Sub-Sector
Network (REPP-SSN) and Associated Meeting during
May 28 - 29, 2019, in Singapore. The meeting,
atfended by delegates from seven ASEAN member
states, namely Brunei, Laos, Malaysia, the Philippines,
Singapore, Thailand, and Vietnam, considered
the work plan of each sub-sector network and
responsibility of each member state, summarized
the progress of implementation under APAEC Phase 1
(2016 - 2020), and considered the plan for APAEC
Phase 2 (2021 - 2025), to be presented to the 37"
AMEM in Thailand for endorsement. The summaries
of the meeting are as follows.

1. Presentatfion of themes for APAEC Phase 2
(2021

Energy Connectivity and Resilience in ASEAN

- 2025), proposed by Brunei - “Enhancing
towards Energy Security, Accessibility, Affordability

and Sustainability for All”; and Thailand - “Fostering
Energy Transition and Market Integration in ASEAN
for Sustainability and Inclusive Growth”. 37" AMEM
on September 2 - 6, 2019, in Thailond selected
Brunei’s theme of “Enhancing Energy Connectivity
and Market Integration in ASEAN to Achieve Energy
Security, Accessibility and Sustainability for All”

APAEC Phase 2 (2021 - 2025).
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2. 91ENIUANUAIINTN  waTLHUNITALTUNNS
Tuawnantenagnayutiusz@vsna (Outcome-based
Strategies: OBS) AuNavUlUaTEY Usznaumie
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2. The report on the progress and future
implementation of the Outcome-based Strategies
(OBS) of the ASEAN energy sector covering seven
areas: ASEAN Power Grid, Trans-ASEAN Gas Pipeline,
Coal & Clean Coal Technology, Energy Efficiency &
Conservation, Renewable Energy, Regional Energy
Policy & Planning, and Civilian Nuclear Energy.
Thailand, which is responsible for the Energy
Efficiency and Conservation (EE&C), reported
progress on the development of an air conditioner
standard (ISO 16358) and regional policy planning
in areas related to energy conservation.

3. The report on the progress of international
cooperation of ASEAN members with other countries.
EPPO, as a focal point of Thailand, informed
the meeting on the following progress of cooperation
between ASEAN and Australia.

3.1 Three Workshops on the Feasibility Study
for ASEAN Multilateral Power Trade

The first workshop, held on September
5 - 6, 2018, in Jakarta, Indonesia: The workshop
presented the results of the study on mulfilateral
power frade of ASEAN members as well as those in
other regions such as North America, European
Union, South Asia, and the Middle East.

The second workshop, held on February
20 - 21, 2019, in Bangkok, Thailond: The meeting
focused on feasibility studies on mulfilateral power
frade with emphasis on discussions with regulators
in the regions.

The third workshop, held on April 24,
2019, in Bali, Indonesia: The meeting considered and
issued a summary report on the outcomes of
the feasibility study for ASEAN Multilateral Power Trade,
to be presented to the 37" SOME, to be held in
Thailand.

3.2 A bilateral dialogue between
the Ambassador of Australia to Thailond and the Thai
Minister of Energy on energy cooperation promotion
between ASEAN states and Australia: In particular,
the dialogue touched on clean energy, such as
solar, wind, hydro and biomass, as well as energy

storage technology promotion.

81



82

duuun “auasnnsm (Smart Grid)

S1euuUs:9U 2562
Annual Report 2019

s:uulpsuvnglwwa IwaliJodoulnn”
Smart Grid: Power Network for Future Cities Seminar

- S o, -

A(SmantGrid))

dytinswuloviona:suuy S 3
Juws

ANTINUUTELNELAZLNUNGINY @Un) TAamneu
FUUUN “@uNdnnga Smart Grid) gruLlAgeang Wi
iaiflasaunn” Lﬂ'aa%qm’muim’mﬁﬁﬁ"lmﬁmﬁu
AU InaI LN mmﬁmamﬁzlﬁmﬁuam%mﬂ?m
wanszullaseanelnindaases uazmnudAnlunig
fuipdaunnsafiuusuannsndaraalsinalne
iﬁaﬂmmﬁ?uﬁaﬁ’umw‘lﬁu‘lﬁaﬁwé’wmqmimﬂﬁlﬁ):tﬁm%u
Tuaunaald sxwineduii 30 AATAN 2562 - 11 TuAL
2563 U 5 mﬂﬁmmﬁlaﬂazmﬂ

From October 30, 2019, to March 11, 2020, EPPO

staged “Smart Grid: Power Network for Future Cities”

seminars in five regions of the country to educate
people on electricity situations and knowledge
of smart grids together with the importance of
mobilizing smart-grid operation in Thailond so that
the public may cope with looming new-age energy

technology.

Jurinnowsouiosndosnisioulaana:zianiasuioyawasinu
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(Big Data) Tunsiuingouus:inAlng

Memorandum of cooperation on the linkage and sharing of energy data
under project on preparation of strategic plan and development design of
national energy information center to accommodate Big Data application

in driving Thailand

SeTui 13 $urnau 2562 UNEAURSAT AuBATIA
SuupsINIeNszngaanany fullsysunazdnaineu
JuisasnuanuiLiioidennsdedlaazuanu asy
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wHUNSIUIaalssmAlng” 21 7 waenudana

On December 13, 2019, Mr. Sontirat Sontijrawong,
Minister of Energy, presided over and witnessed
the signing ceremony of a memorandum of cooperation
on the linkage and sharing of energy data under
an project on preparation of a strategic plan and
development design of the national energy

information center to accommodate Big Data
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application in driving Thailand. Seven ministry
agencies were involved: Office of the Permanent
Secretary, EPPO, Department of Alternative Energy
Development and Efficiency, Department of Mineral
Fuels, Department of Energy Business, Office of
the Energy Regulatory Commission, and Office of
the Oil Fund. These agencies are to coordinate
the compilation, linkage, analysis, and publicity of
energy data for common exploitation to upgrade
the planning and policy formulation in order to
mobilize national energy plans. All will be responsible
for maintaining close cooperatfion and relations in
fulfillment of this memorandum’s intention by
appointing a task force or more to map out details
about each agency’s plans and scopes of
operation that coordinate work for national energy

data integration.
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Project to campaign for public energy saving: Divided by Two, 2019
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EPPO has supported the Divided by Two Project,
focusing on campaigning and communicating
ideas in synchronization with the digital society
to forge public awareness of energy saving.
The project also recommmends alternatives for desirable
behavioral change, improving energy efficiency, and
switching to electrical applionces and innovative
products with higher energy efficiency or energy
saving. Also, the project provides education on
proper energy-saving direct to target groups,
particularly Gen Y the group always favorably tuned

in to online media and open to new innovations.
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3. VDO Conference Nstlszauanularl
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Their new ideas focus on the choice of easy-to-use
innovations for energy saving: their lifestyles may
somewhat alter, but the energy saved is tangible.
To this end, a campaign has evolved to suit
the ever-growing
The

role of the online society.
"Divided by Two Innovation: Try It Now”,
in conjunction with *Maw Lab Panda” (Mr. Pakphum
Hasdin), a celebrated online society influencer and
a thought leader of a Facebook fanpage, invites
its target groups to follow fun contents, interspersed
with contents that are simple and help people save
by introducing innovations around them that
contribute to energy saving:

1. Work at Home

2. Co-Working Space

3. VDO Conference

4. Smart Home (use of technological control
of household items to ease residents’ lives)

5. Solar Rooftop

6. Transport-call application
7. EV Bike
8

Google Map

Thanks to ultra-simple presentation, quick
penetration to the target groups is achieved, with
excellent responses from online media, websites, and
popular pages including Instagram, Influencer, and
other fraditional channels. All contributed to this
energy-saving campaign’s excellent responses, with
over 9.6 milion views and 311,608 engagements. In
addition, a campaign entitled "Divided by Two:

The Battle, Innovation VS Behavior” was staged on
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November 22, 2019, at the Samyan Mifrftown
shopping centfer, which was very warmly received.
Finally, an opinion survey on the project found that
one farget group (Gen Y) now commanded 28.58%
greater awareness of energy saving, 30.33% more
positive aftitude about the project, and 19.67%

behavioral adjustment.

moulraniowwaindu
W RECALL s
Download “RECALL" application

* Tus:uu i0OS ﬁ Available on the iPhone
for iOS, application from D App Store

dodlUinw
IWosusudATo

Scan the picture

* Tus:zuu Android fi
for Android, application from

nwiiazIgey

Q:Usmrﬁu

Picture and sound will show
on your device

; Google play
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THE ENERGIST?
by EPPO

ANUNITUULELNELAZ LA UNSNL (AUN.) A0LATINNG
“THE ENERGIST’ by EPPO” lull 2 tWamun
pundsusulng lunssauiuadwassAulang uaz
AaEaAgTNARUNGNUINY NUAANeTU “Hackathon”
AelANTaLLLIAR “THAILAND ENERGY ECOSYSTEM”
Redefine Relationship between Policy and Business
1 v v a a v % o s QIQ
yatiuliiAauuiAnsuulauianisaydnBndewnund
Usz@nEnn nsdadsugsnaluil (Start Up) AUndaay
waznistuuIAnuazuuIm L iFEluntsaufns Ul
lugsfiarne g Tnansinsaunisutedusanidu 2 unu
laun nsmeean "g9nia” Menlanenid uaznismesen

qlq‘ll v a 4' o 1 a
“ulgune” mummmmmﬂﬁ)qiﬁ@ Lwauﬂiﬂqi:uuunﬁ
nURANuIBdLssinANauystiluy Inefianssuund
{Ag9N19 A9t

f9NSSUN 1 « Activity 1 :
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D Fuee6isT?

BY EPFO

EPPO managed the “THE ENERGIST' by EPPO”
project for a second year in search of modern
energy personnel to contribute to novel policies and
Thai energy business extension through Hackathon
activities underlined by the “THAILAND ENERGY
ECOSYSTEM: Redefine Relationship between Policy
and Business” concept. The push was for a notion
on an efficient policy on energy conservation,
encouragement of energy start-ups, and application
of ideas and conservation guidelines to various
businesses. The contest was made up of two cores:
business extension based on existing policies and
policy extension with business appreciation, leading
to a perfect national energy ecology. Below are

the project activities.

Challenge Briefing & Team Matching and Prerequisite Training

ufanssuusnndmnay Lﬁaiﬁﬁgﬁﬁﬂéauﬁ@mm

NN INSILUDIAATINIG TIEALLBIANANGTL NANA
1 s (q“y v | YVar
NIFHULTU maamuﬂiﬂm}umQwﬂmﬂmamaﬁaﬂmu
o § vl N
LazAnIMA “Team Matching” Livalvigiingsaulasanis
1AuanilasuAiuAALT T NINNNY  LaZlaanaunan
Fauin wheunull fainangsu Prerequisite Training
P 0% o & v o o v X
WalhAudNugIuA T ungY luiide Thailand
Energy Outlook a2 Thailond Energy Ecosystem :

Past Present and Future

This first activity gave participants a project

overview, activity details, contest rules, and

participants’ benefit. Team Matching enabled
participants to share their views and choose team
members. At the same time, Prerequisite Training
educated participants on Thailond Energy Outlook
and Thailand Energy Ecosystem: Past Present and

Future.
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flufangsu “Hackathon” NlvumAazRuuilang uaz Hackathon activity was assigned to teams for

M

anlaime ‘dﬁld’%Zﬁﬁiﬂ’@:ﬂ’ﬁﬂ%’]dﬂﬁﬁﬂﬂﬂm5?'14‘14%1?1‘3?11 solving problems and idea discussion, leading to
WAL LLamqéNﬁ;‘iﬁﬁ)Wﬁ\N’mgﬂLLUUSLMIJ'?;V{@E@WMH constructive energy innovation policies and fostering
uTHUWﬂwﬁdﬂﬁuﬁﬁﬂglj UsznaumelandAmungsanu new energy businesses, building on existing energy
7 Wnsusman sl policies. The energy policy problems featuring seven
mauAnnsldnE s uiazl i nty trends were as follows.

—

2. INFUANITNAANAINLLLILNTZANEA 1. Electrification

3. wnsuanisidinalulaginana uazdoya iin g Decentralisation
4. wsusmslindsnuiannsassnnsuenineanas Digitisation and Big Data
5. NTUAAIUTZULUUAILAZUIANTTULN UL UALNN Decarbonisation
AUNAR Mobility and Transportation

6. NFUANTWAIUNLLDITARTEY Smart City

A A L

7. MSUALATHENAVY UL Circular Economy

f9NSSUN 3 « Activity 3 :
Incubation Phase
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Final Pitching/Perfect Pitching
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1. NUAULIAA AR NU “AltoTech” tniausluiiide
“1lgiung 3D : Data Pipepline, Data Analytics, Demand

Qs AIJ an v T YO Y
Response 4l data w1dnla aswdsslaullialeln
o Aa v dl | 1 a vV a
SuRunaula 1~ sufunisdadsulninn EDSCO: Energy
Data Science as a Service Company ANEINTIANIT
dayanunasulaeld Al uaz lof

fiu AltoTech usrfu dnfuuluuefisiwsun

2. NUTENIULIAA AR WY “Energy Party” 1nidua
Tuida “Delivery Power Purchase Agreement”
4 o . 2 4 A . L.
Fufun1sanAIEUIAITULALADST WWasLHNN IWWNE Ty
gl niaFFeuninisiaisszutlaand unliiivan
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This phase saw participants’ development and
upgrading through workshops alongside coaches
and mentor teams, who were energy experts from
EPPO and outsiders that advised contestants on

idea scrutiny for practicality.

The Final ideas were presented during Perfect
Pitching, as teams vied for the grand prize and runner-up
prize. Teams received in-depth advice from their
mentors and coaches in a bid tfo upgrade their
ideas (Incubation Phase). The results were as follows:

1. The first prize: Aito Tech team, topic: “3D
Policy: Data Pipeline, Data Analytics, Demand
Response. Weighing Data for Immense Benefit and
Aftractive Cash Reward!” The policy promoted
EDSCO: Energy Data Science as a Service Company

by managing energy data with Al and IoT.

AltaToch

Scan to download

AltoTech's Presentation

2. The runner-up: Energy Party team, topic:

“Delivery Power Purchase Agreement”. This involved
the formation of a battery bank for people to
deposit electricity for households where solar systems
are installed but have no power consumption during
power generation. The aim was to push for continual
expansion of public solar capacities.

Scan to download

Energy Party's Presentation
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Young Energy Research Showcase (YES) project pitching contest under
project supporting energy conservation university research fellowships
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1. seYarusida laun 7y Energy Avengers 211
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EPPO staged a Young Energy Research

Showcase (YES) project pitching contest under
a project supporting energy conservation university
research fellowships to support and encourage
undergraduates to propose concrete approaches
tfo energy research and development (R&D).
Screening and judging this contest were 10 experts,
who reviewed enftries’ practicality, commercial
practicality, and presentation skills. A total of 95

teams from 27 colleges nationwide entered

the contest, with eight awardees.

1. The first prize: Energy Avengers team from
KMITL College of Nanotechnology, King Mongkut’s
Institute of Technology Ladkrabang, for research on

smart bags featuring plugless electric chargers

2. The first runners-up: Synergy team from

Mahidol University, for research on recycled

perovskite solar cells
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3. The second runners-up: TA POWER team

from Suranaree University of Technology, for research

on power energy reduction for cast-iron industries

4. Special mentions: KD Energy team from
Prince of Songkla University, for research on
a program to assist planning and a household power
control system for energy conservation behavioral
promotion; Hom Lamduan team from Rajabhat
Sisaket University, for research on the development
of a solar dryer in conjunction with biogas for

the production of Hom Daeng tea for Sisaket farmers

5. Popular vote 1: Energy Avengers feam from
KMITL College of Nanotechnology, King Mongkut’s
Institute of Technology Ladkrabang, for research on

smart bags featuring plugless electric chargers

6. Popular vote 2: SNRU BIOMASS AS A GREEN
ENERGY team, for research on an investigation of
the efficiency of biodiesel blended with refined yang
na (Dipterocarpus alatus Roxb) oil and diesel oil for
agricultural diesel engines

7. Popular vote 3: God like team from
Mahasarakham University, for research on Super C

Cool.
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April 10, 2019: Mr. Wattanapong Kurovat, EPPO
Director-General, together with executives and
staff joined a water pouring ceremony as a gesture
of respect paid to former executives, namely
Mr. Veeraphol Jirapraditkul, Mr. Chavalit Pichalai, and
Mr. Boonsong Kerdklang, former directors-general,

and Ms. Emorn Cheepsumon, a former deputy

director-general. The event took place on the sixth

floor of EPPO office.

May 26, 2019: Mr. Wattanapong Kurovat, EPPO
Director-General, joined executives from the Ministry
of Energy at a special event organized for planting
yellow star frees in honor of H.M. the King. The event
took place at the Energy Conservation Building in
honor of H.M. the King, Khlong Ha subdistrict, Knlong

Luang district, Pathum Thani.

27191 iﬂ‘uﬁ NIEWRIN Lﬂﬁ!-i‘i‘l'i"’!.ﬂ 2156
'ENERGY CONSERVATION BUILDING
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June 2, 2019: Mr. Wattanapong Kurovat, EPPO
Director-General, joined executives from the Ministry
of Energy in a royally sponsored merit-making ceremony
for General Prem Tinsulanonda, the late president

of the privy council, at Wat Benchamabophit, Bangkok.

June 3, 2019: Mr. Wattanapong Kurovat, EPPO
Director-General, led EPPO’s management team to
join an alms-offering event at Sanam Luang and
sign a well-wishing book for H.M. Queen Suthida on
her birthday at Sahathai Samakhom Hall, Grand

Palace.

(28 ﬁqmﬂu 2562) AUN. AANNUALLLN “N19NRIUN
waziasuasiadszansnanlunisvinanu” Iaad
wgdmuned Alsam garurenisdrinauulauie

o I a Nao s
LazhuunaNnu Wullszanutlneu Tmﬂmmqﬂﬁzmm
IWaWmUNLaYldsuas9lls s @ananinlunisvinaulsiu
Wnthimnsziu o Tsausy ey wefinad dszgi

June 28, 2019: EPPO organized a seminar on
‘Development and Enhancement of Work Efficiency’
at The Berkeley Hotel, Pratunam, Bangkok. Presided
over by the EPPO director-general, the seminar

developed and raised work efficiency of all staff.
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July 25, 2019: Mr. Waftanapong Kurovatf, EPPO
Director-General, led EPPO’s executives and staff to
join the signing of a memorandum of understanding
on the cooperation fo promote energy efficiency in
Dipangkornwittayapat (Thaweewattana) under Royal
Pafronage School in commemoration of the Royal
Coronation Ceremony. The project is entitled "Volunteering,
Our Energy to Do Good Things with Our Wilingness'.
The event took place at Dipangkornwittayapat
(Thaweewattana) under Royal Patronage School,

Thaweewattana district, Bangkok.

July 25, 2019: EPPO’s executives and staff jointly
held a special activity to promote energy saving.
On this occasion, teaching media on energy
conservation were presented to Dipangkornwittayapart
(Thaweewattana) under Royal Patronage School,
Thaweewattana district, Bangkok.

93



94

(28 NTNHIAN 2562) Ve AU @Iﬂ’m Ejé’mﬂmi
AN UUIELNRILAZ L UNWANL ﬂmzﬁgu?m? A4137N"T
UWAZLANTNN AUN. FIUDINENTENITUUIAD LAY

o o a 4‘ [~ v dld 1 a
anedndlfyranaifudisiunisnasauiuny
1Waalulan1aTula NN ZAUUNTTEINT S UINEULAR
WIZLANDETD ATLSEL 67 WITEH QU LFiaeuviadlaedy 2

AUN.

(12 @nAu 2562) Wi Alsrm Heuenng
drineunleneuauundnuy Auziiisvg dhsnunis
LAZIEMTNT Aun. FunnemaTneTeLIne AuLde
WITUNLANEIDA WeTUSUINTTUND WeT eI
e fladlilanaTuuaaumnszaunIsn 87 Wagen
0 ANANAVVEANNAL TUNSZLTULNTIN Lazsiuie
ANEUNNENTINTTEIAS Dl TiBIAUIUNAIN

S1euuUs:9U 2562
Annual Report 2019

July 28, 2019: Mr. Wattanapong Kurovat, EPPO
Director-General, led EPPO’s executives and staff to
pay tribute to H.M. the King on his 67" birthday
anniversary at the lobby on the second floor of

EPPO. They also pledged to be good government

officers.

August 12, 2019: Mr. Wattanapong Kurovat, EPPO
Director-General, led EPPO’s executives and staff to
join a ceremony to pay tribute to H.M. Queen Sirikit
the Queen Mother on her 87" birthday anniversary
at Sahathai Samakhom Hall, Grand Palace. They
also joined a candle-lighting well-wishing ceremony

at Sanam Luang.
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“Energy Disruption”

October 3, 2019: Mr. Wattanapong Kurovat, EPPO
Director-General, led EPPO’s executives and staff to
join the 17" anniversary of the Ministry of Energy.
On this occasion, he presented a cash contribution
to the permanent secretary to support the construction
of the Nawamintara Bopit 84" Anniversary Building
at  Siriraj

Hospital. The event took place at

the ministry, Energy Complex, Bangkok.

Wbl P awRaa Tl
)

October 31, 2019: Mr. Wattanapong Kurovat,
EPPO Director-General, led EPPO’s executives and
staff to welcome Mr. Sontirat Sontijrawong, Minister
of Energy, who visited to EPPO for infroducing his
policy on reshaping EPPO as a think-tank of

the ministry amid energy disruption.
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November 1, 2019: Mr. Wattanapong Kurovat,
EPPO Director-General, presided over the launch of
the energy information center and a digital library,
located at EPPO’s first-floor lobby. The event was

joined by EPPO’s executives and staff.
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November 2, 2019: Mr. Wattanapong Kurovat,
EPPO Director-General, together with EPPO’s
executives and staff presented the annual Kathin
robe royally bestowed by H.M. the King at Wat
Wiwek Wayupat, Ayutthaya.
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November 28, 2019: Mr.

Deputy Director-General, welcomed Gen. Sarawut

Petai Mudtham, EPPO

Chalor-yoo, an adviser and member of the Senate
Committee on Energy Affairs with his delegates.
The visit saw an exchange of ideas on policy and
plans mainly involving alternative energy and
energy conservation in support of the National

Reform Plan. The discussion took place at Piyasvasti

Conference Room on the sixth floor.

December 5, 2019: Mr. Wattanapong Kurovat,
EPPO Director-General, led the EPPO management
team to join the National Father’'s Day for 2019 at

Sanam Luang.
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Evaluation of EPPO’s performance against efficiency improvement goals,
Fiscal Year 2019

inugingLssiiiu aguuansiszilu
Assessment Criterla Assessment Summary

Uszipunisiszidiu NaNTANIUNU

Wwnedusn il wuneumegnf dweaneduge | Performance
Low Standard High
(50) 75 (100)

Assessment

a

. < = a = o ~ X v A a o
avAlsLnaun 1 ; (Function Base) ﬂizﬂmﬁmvﬂ,umamLuumummaﬂmimwugﬂu UANUNLNNUNG UTRIUANUATINN
ANUFLEArELVAN vumungvung Wenneueding vsenuuRruiuss
Component 1 : (Function Base) Operating efficiency of basic missions, routine tasks, or tasks defined by core responsibility,

statutory duties, government policies, or Cabinet resolutions.

1. é’méaumi’lﬁ?wﬁqmu%u@mﬁwﬂm'a 8.39 8.23 8.16 8.38 IZ
nanuamunelulszimeaanas
(Energy Intensity)
Reduced energy intensity
(ratfio between final energy

consumption and GDP)

2. P3ununisdasstnaidaunszan Speaz 12 Saeay 13 Sataz 14 Saeaz 14.09 IZ
(Greenhouse Gas) 12% 13% 14% 14.09%
unAndenuanad (45,69 MICO2e)  (47.77 MICO2e) (51.44 MICO2e) (51.72 MICO2e)

Reduced greenhouse gas emissions

in the energy sector.

< a a o a v a e a @ a
NAUsENALN 2 : (Agenda Base) UszdnEnnlunissniiiuaumumanaisiagnsmans wuanadfsniady Wemneiseau visansia
NlesuuauvunefunAy
Component 2 : (Agenda Base) Operafing efficiency against strategic missions, public sector reform approach, urgent policies,

or special assignments.

1. ANUE589NITAYILINY ARIZN99UNNT ARIZN99UNNT ANIZN99UNNT ARIZN99UNNT
WaIUNI&Nan Wi (PDP) ysulatng dlatnendsny  ulatnawdsny ulaunawdsanu
ypatszinaarTylvl WANIU (NUL)  WANTNA (W) WANINA (MWL) WASTIA ()
Successful preparation of Thailand’s  IAuiusay  TAnuduaey  Wanuiiurey WAL ‘Y
new Power Development Plan Tuvdnnisumy lundnniguay WKL PDP POP atilny
(PDP). PDP atfulvl PDP atfull Al e

CEPA endorsed NEPC endorsed NEPC endorsed 24 UNTIAL 2562
the new PDP the new PDP the new PDP  NEPC endorsed
in principle in principle the new PDP
on January 24,
2019.

. A s a
29AsENALN 3 : (Area Base) LaW1ZANnIA
Component 3 : (Area Base) By province

v
o o

AUN. “Laiﬁmﬂnm‘luaaﬁﬂi:nauﬁ e EPPO has no indicators for this component
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nusnTLeidiu agUnanalsziiiu
Assessment Ciriteria Assessment Summary
sziAunsissilu NANNTANLUY

Assessment Wwnedusn fulwanauneg] Wwuneduge | Performance
Low Standard High
(50) 75) (100)

< = a a o o o o
ﬂiﬁﬂi‘:ﬂﬂu‘l’l 4 : (Innovation Base) 1l52@n5n nluNNsLIMNTAANITLAZ NS RAILNUIANTTLTUNNSTANNTTZ ULY SULlszunm
nFwennsyans  uaznslitdnistszanauvitanthenunady ialddszuusanis 4.0
Component 4 : (Innovation Base) Efficiency of managing and developing innovations for the management of work systems,

budgets,

human resources, and services for the public or public agencies leading fo the 4.0 Bureaucratic System.

daiduanaWAILUIANg 9L
Recommendation on development

of innovations

1. miﬁﬁumi:uumﬂﬁu?mi 100 80 M
dntinanuiatiau
Development of a service system

for virtual offices.

< o o A s A =
ﬂ\lﬂ(ﬂi‘:ﬂﬂlm 5 : (Potential Base) ﬁﬂﬂﬂﬂv\ﬂ,uﬂﬂi‘ﬂﬂLuuﬂ’]T‘Hﬂﬁéduiﬂﬂjﬂ’ﬁ‘m’mqmﬁﬁ’]ﬂmi‘]ﬂm 20 1l
Component 5 : (Potential Base) EPPO’s operating potential under the 20-year National Strategy

1. mesniunsmuunulguasinis 100 75 IZ
qavdrusrn1slszantliudezunn
WA, 2562
Operation under the organizational

reform plan of government

agencies for Fiscal Year 2019.

T
Total

LHEGT
nasuseidiu

Assessment

Component 1un1u o Fall

syiumsguduge  81.00
High Level

nan1sUseidiu

agUuanisilszidiu innusinnslsiiiu

Outcome

Assessment Summary Assessment Criteria

1. Function Base |Z[ D TZAUAMNN fuaAziuUANTILNUBETTNING 90 - 100 ATIUY
Quality Level Advanced achievement with a score of 90 - 100
o ) = o A 1 i
2. Agenda Base M M i:mummgﬂumugq mamuuumLuumuaqizmw 75 - 89.99 AZLUL
High Level Advanced achievement with a score of 75 - 89.99
3. Area Base aun. liifmain [[] sedunmegududiu  Suaazuuusiniiunuagszning 60 - 7499 Azuuy
luasAtszneun 3 Basic Level Advanced achievement with a score of 60 - 74.99

EPPO had no indicator
for this component

4. Innovation Base M D szfiufiasFudlye TranzuuUAIDLUAINT 60 ATLLL

Need Improvement Operating score below 60.

5. Potential Base IZ

NUEIND)
Remark:

ran1ssziliudiusanismusnasnisiudgalssangnmwlunisdfiiFsnants Uszantlaulszunn wa. 2562
Funstszfiuaues Fedtiney nns. feldidfuiunannstsyifiufnan

These outcomes represent self-evaluation of government agencies against efficiency improvement measures for
government duties for Fiscal Year 2019, to be confimed by the Office of the Public Sector Development Commission.
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Jullanygau=N1Su

Statements of Financial Position
U AUA 30 AUYNUU 2562 « At September 30, 2019

gl ; U)o (Unit : Baht)

Funswe

Assets

Auniwdvyuiiau

Current assefts
RUAAKAZINENTINELVINRUAR 163,973,767.08 698,462 ,967.70
Cash and cash equivalents
Qﬂwﬁgu%ﬁl:%u 5,840,542.88 9,487,618.75
Short-term debtors
ﬁuamui:mz%u 350,000,000.00 408,000,000.00
Short-term investments
TanAunan 2.850,801.01 2.730,506.77
Materials & supplies
saAunindnyuiau 512,665,110.97 1,118,681,093.22

Total current assets

Aunindlavyuiau

Non-current assets
fidu erAsuazguine 24,832,534.86 22,301,424.72
Land, Property and Materials
Auniwdludismnu 3,102,076.33 948,049.61
Intfangible assets

sadunindlaviuiau 27.934,611.19 23,249.474.33

Total Non-current assets

sauduning 540,599,722.16 1,141,930,567.55

Total non-current assets
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Statements of Financial Position
U AUA 30 AUYIUU 2562 « At September 30, 2019

wuau
Liabilities
wﬁﬁquuﬁﬂu
Current !yicbilities
IRNLNTAN
Accoyup’r poygble
IWvtaus Tz dU
Other shor’r—’rerg\ creditors
WuSusngzezdu
Shgr’r—’rerm deppsi’rs
vilduvyuieuau
Other current liabilities
?qumﬁaquuﬁ'ﬂu
Total current liabilities

yitaulavauideu

Non-currgm‘ liabilities
WilRulaunasenisganyuszezen?
Creditors by fransfer and long-term sales
WUNATENTIUNIFELANNARITSEIZENY
Long-term government advances from Treasury
WUSUHNNEEzE)
Long-term deposits
sauniidulaunyuieu
Total non-current liabilities

Aa
FAUNUAU
Total liabilities
Aunindgna/diunu
Net assets/Capital

Aunindgna/diunu
Net assets/Capital
nu
Capital
selngeninatldangazay
Revenues above (below) cumulative expenditure
sAunindgna/diunu
Total net assets/Capital

1,595,5691.03

14,191,562.78

6.,310,838.45

28,294,002.34

50,391,994.60

52,393.26

500,000.00

6,965.81

5569,3569.07

50,951,353.67

489,648,368.49

440,331,512.06

49,316,856.43

489,648.,368.49

(gl 1) e« (Unit ; Baht)

2561 « 2018

4,417 939.32

22,546,968.34

100,760,973.93

13.746,334.15

141,472,216.74

111,034.04

500,000.00

611,034.04

142,083.249.78

999.847.317.77

440,331,512.06

559,515,805.71

999.847.317.77
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JUIAAIWaNISANITUIIUNIINISIIU

Statement of Income and Expenses

dmSuUZEUANIUN 30 AUYUU 2562 « For the Year Ended September 30, 2019

U8l : 1) o (Unit : Baht)

s1gln

Revenue
mmiﬁmmuﬂ?:mm 134,317,001.38 120,616,196.61
Revenue from government budget
selAannnisganriuaInvienuNIATg 910.,775,660.86 1,296,820,988.97
Revenue from government support funds
918 1A9INNTYANYUBLULATLTANA 58,640.78 58,638.78
Revenue from other support funds & donations
selaau 7.261,202.89 7.928.983.88
Other revenue

sausel@ 1,052,412,505.91 1,425,424,808.24

Total Revenue

ANlG9e

Expenses
AldaneyAanns 60,645.973.06 67,433 663.81
Salaries and wages
ALmTiat gy 8,674,095.06 9,220,508.36
Pension funds
ANMALILNL 128,800.00 644,400.00
Compensation
Aldane 274,180,209.81 308,403,104.80
General expenditure
m'ﬁa@ 2,371,043.25 2,888,616.38
Material & supply expenses
ArangnseyLling 4,336,647.62 4,661,579.54
Utility expenses
ANABUIIALAZ ANAAANULNE 7,420,178.34 6,695,699.66
Depreciation and amortization
AlEAN89INNNTEANYUAINNLIENTUNIATY 488,985,756.99 809,481,679.87
Expenses from government support funds
AldangaInnsgAnyLBLLAZLFIA 235,781,741.08 237,542,907.94
Expenses from other support funds & donations
Al daneau 130.00 (179,600.00)
Other expenses

sauATldANe 1,082,524,575.21 1,446,792,560.36

Total expenses

?ﬂﬂ“lc-‘\'ml'm'hv-w'ﬂ%mdauﬁuvgummq?ﬁu

Income below operating expenses before cost of funds
AU UNINNITIRY
Cost of funds

mﬂ‘lo’\'ml']n'n"]d'flﬁf-a"mqw‘é

Net income below operating expenses

(30,112,069.30)

(30,112,069.30)

(21,367,752.12)

(21,367,752.12)
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