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o Masimen (WYY ... crude oil & refined products ...gasoline , diesel, jet fuel...
(9% a
HASNIETIINBIA .......... Gas, Condensate, NGL)
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o ylvh 9nme o1unn waaii(hydro) 1N
(Y] =\ . (Y] a = -4
WANTUYYULIBY (Renewable: Solar, Wind) WaIUUAUAAYT)
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U

WNU: 1 Barrel = 158.99 ans

a

* 113UAY (crude oil) 1 Barrel (Bbl) VS TRURISIY refined productsllﬁl Wi udu (gasoline)+ ALsa +Jet Fuel 189 0.50 - 0.75 Bbl

A d A

¥ =1 I 1 % = d'
® WDIIMUINY %u'ﬁ%i’)ﬁ\‘] 1 us$/Bbl ZNIULNINDU simedanniy Guu‘w%aa 20-22 94aNA/aN7T

e
De
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MBFIINBIN: 100 611!@“.7(‘!91 MNYUIMUINUAU ~ 17,000 Barrels

o MasssumanuIn 100 awav. e fu i 11 Hdudemas aznaamda Wi 18 ~ 500 - 600 mega-Watt (MW)
4] a Y (A= d' S A = T Y a 9 [

* MFFITUMAHAILNG) 1 31udu/l (at -160 C) 110 regas 2T UTIAIAGUMIANTTITNIER ~ 140 S ruau. W/ Tu

2] Y A @ a = . < = a @ a
° ﬂ']%‘lﬂﬁ@lllﬂi'ﬂﬂ']clfﬂiﬁﬁlﬁﬂlllﬁﬁj (LPG at 120 psi) 3171 22.63 UIN/NN. wilaadlufsuna ~ 12.22 m1wans (LPG viUDN~ 0.54 NN/AAT)

Tolvth: srdymadlnlslh 1 watt = 1 usafieu =1 joule/second = 1/ 746 hp (145931)

! o w a . I 1 @ @ o w 1 1 .
* AIANNABINMSI/MAINTHAN Watt 130 kiloWatt, 30 megaWatt (Huniiedandansnmas (Power) 1A 11138 (kiloWatt-Hour)

Aa 1 Y 1 1 glz a3 1 [ 1% ] A o A
ﬂﬂﬂﬂ11Wﬂ1ﬂ1MUWU/T§QQTM FEUIIAINUIIDE 3.70 UINUU L‘]Juwmmﬂwmam (energy) I¥U !ﬂi@\?ﬂiﬂi’ﬂﬂ?ﬁ' nu 'Z‘l’\/ 1,100 watt

a § o < o a I~ a 1 o 14 ¢ o A
duAATONUIY 10 1. /31 g ldwasa 1) 11 kiloWatt-Hour szasuilu@uar lwlh ~ 41 van/iu m3e uesuileda dannaunou

pawau aua I wewas 1,230.-um)
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* AIWIAVIMI, UATHIUN & ITHINTZTUDI ﬁjmmiﬁwﬁ’q"lwﬂwqazjﬂcluﬂ’SS (Peak) ~ 24, 31 & 51 MW 2 ud1A1

* qudnsm Siam Paragon 191as 17923 Peak ~ 30 MW: SanTaunssrdan dosmsmas i (Peak) ~ 700 MW

o Jamdanrys Aselvihsiumdman indadoisdnszuvvestszmala Uszana 5,500 MW (megaWatt)



ANNNAI UK LA

IPP ~ Independent Power Producers Eu@aslnwianausielnng (350 MW up) naléidnyayn
PPA (Power Purchase Agreement) Nne WA 15innn. 501l svazaaneng 25 + I faasnananllin
NN, @z'?u%rﬁhzgmhumi bidding (tariff = availability payment + energy payment)

SPP ~ Small Power Producers Euaslnwnianausendn (>10 - 90 MW) fianananiiin1gieq
dounile waa A luuLy Cogeneration (heat+power) vialinaseumsLBaY (Renewable) WAz
aeliindausurplus Wi, vt lusansudenagasfinisiindsznad Sauandszann
1114 Firm or Non-Firm

VSPP ~ Very Small Power Producers HuanWwnianausiadanyun ( <=10 MW) Na1anas

TlA 1 eedaunila wazane i dausurplus 13 nwla. /. wingdu induiTenae Renewable) 1u
% dgj dl g

21AFUTRANNNNTT NN UsenA wasiiluilsznn Non-Firm

Firm ~ Ussinnaasdtyaynanaiwn #1 SPP aneldinulu. ssaziaan 20-25 1 AnnsnnvuaiBuinedain
dispatch nuduen Al nFuEeaniangu avidulidaingnendsznavullfos

tariff = capacity payment + energy payment

Non-Firm ~ anilszinnaesdtysuPPA szazinandu 5 U ana Wi ludsunounldidueu

AW NTUTAAIN SPP/VSPP axiiufiAtenergy payment ANNgRT liNeasi19Lm2I
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#1 ENERGY SECURITY (Supply, Prices, Safety, Quality):

Availability, Affordability, Efficiency, Reliability, and Sustainability

#2 Demand Side Management / Energy Efficiency

#3 Green and Clean Growth / Renewable and Alternative Energy
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Price (USD/BBL)
A
; Supply
Supply STEVE
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TIANNANNTY (Price)
9 dao} (% 9]
°  ANEIUNIU_5IA180862
[ 9
* JSUTATIAT NI INILPG-uni-price
o Mrum v e F Tal5ale
9 9
* EUONYUINBNDINUINTUTOING

IAWIWAIIIY (Supply) WaNaIUNAUNY (RE)

9
WLHY PDP2015 1NN Solar Farm 10N YU

Y18 LNG terminal & TPA code ¢ VUWUNYUAREUAL prioritize
davoa iUy 7 siddine 1115910

Aaa31d LPG

ﬁﬁ‘]_l ﬁialu Ethanol 0 Biodiesel
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%) dq!’ U = aw U
Status mﬁuma"!wﬂmmwmammgunﬂu (RE) & ¥ SHINAN 60

U au sUNAN 60 mﬂigumizQﬂ‘wumii‘ucv'a”Mﬁwmwmqmmgunaumtm 9,859 MW ‘W%’E] 59%
"lJ’ENl,‘fh‘ifiiﬂf)@l11]!,LNUW%JHWWE%JNTH%WWIUZO?J AEDP2015

2559 2560

nouSudouds dalal . v rew aouTudeud fal
3 PPA wduadalal B
o Y < 151 PPA
3 PPA na il ¥ PPA COD
716 MW
COD 467 MW 1,616 MW
(5%) (7%)

2,076 MW 17%

(222 |
‘ v
| COD a3 v
COD a1
6,722 MW
7,527 MW
(73%)

(76%

59 RE ol 59 RE Tolvh
9,265 MW 9,859 MW

NOTE: MUUNUAEDP2015 myuathuinemanaa 1nhein REY 2579 1 16,778 Mw (lisamduhuunalng)
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Electric Energy (MW)

1. MSW 132 145 188 460 500
2. Industrial Waste - - - 50 50
3. Biomass 2,727 2,815 3,082 4,708 5,570
4. Biogas (Waste) 373 435 468 515 600
5. Biogas (Energy Crop) - - - 632 680
6. Hydro (Small scale) 172 182 182 308 376
7. Wind 234 507 628 885 3,002
8. Solar 1,420 2,446 2,692 4,198 6,000
9. Hydro (Large) 2,906 2,906 2,906 2,906 2,906
Total (MW) 7,963 9,437 10,148 14,661 19,684

Total (ktoe) 1,556 2,122 2,026 4,524 5,588

Electricity Demand (GWh) 190,285 | 197,891 [ 205,649 | 267,629 | 326,119
Electricity Demand (ktoe 16,058 16,480 13,623 22,805 27,789

Electricity Subsitution (%)

Total Energy Subsitution (%)

1. MSW 88 75 50 263 495
2. Biomass 5,990 6,507 5,380 12,254 22,100
3. Biogas 495 592 504 892 1,283
4. Solar 5.7 6.7 8 194 1,200
5. New Heat Energy - - - 2 10
Total (ktoe) 6,579 7,181 5,942 13,606 25,088

Heat Demand (ktoe

Heat Subsitution (%)

Total Energy Subsitution (%)

1. Ethanol 3.50 3.67 3.92 6.34 11.30
2. Biodiesel 3.30 3.37 3.72 5.06 14.00
3. Pyrolysis-Oil _—"_ Actualﬁ\\ 0.084 0.525
4. CBG (tpd) as end of O<’:t2017 J 738 4,800
5. New Fuel Energy ——— — - - 0.435 10.043
Total (ktoe) 1,942 \ 1,747 1,584 3,111 8,713

Fuel Demand (ktoe 28,491 30,092 26,771 29,061 34,798

» D U0 b.8%0 3Y%0 D Y%0 U Y 0%

Total Renewable Energy (ktoe) 10,077 11,050 9,552 [\, 21,240 39,389
Total Final Energy (ktoe 77,881 \ 79,929 66,074 98,691 131,000

Total Final Energy Subsituition

12.9%

13.8%

14.59-

21.5%

LWANUWR U WRIIUNALINY A2 INE
W.A.2558-2579
tihuunadagiunsladwadssunaunu
Aav lneg
Thailand’s Renewable Energy
Target = 30%
of Final Energy by Y2036

- 20%
Electricity » Electricity
Substitution
5,588 ktoe
(4.3%)
36.67%
Heat [ Heat
Substitution
25,088 ktoe
(19.2%)
25.04%
Bio Fuel » Fuel
Substitution
8,712 ktoe
(6.7%)

RE 30% of Total

"



e uannmasean 1 (eop) 20 1 (W.71.2558-2579) vaeIne

Y v Y
131 MAINTHANAAAT (installed capacity) ILIWNIUINAD  (MW)

AavHaaauil 2557 37,612
AavHan T iy 57,459
AavHanilacaan -24,736
AravuanlWilhauil 2579 70,335

ua myvaailase Co, Aerirendsnulihningn azanaq

wsauaunisdaasnigarsuauleaanlaananuia

kgCO,/kWh
0.600 - 1255

0.506 PDP2010 Rev3
0.500
0.400 -
0.300 - " — :

Vsas CO, siawiae asasiavas 37 aswniiy e 0.319

0.200 - andnumasnumyuiou Mluvssmauazinauszneg
— Feazlumaunumsmsudalwinnidemadaaada

0.000
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MW
35,000

30,000

25,000

20,000

15,000

10,000

5,000

UszianuaziFomacved 159 Wi eugnyae s Idau

Aaneuen1TIELazNa s WA Tudunierwla

Peak Load Plants:
Hydro, Heat Pump, Diesel, Energy Storage

- -

Intermediate Load Plants:

Hydro, Wind, Solar PV, Fuel Qil, Biomass

Base Load Plants:
Gas, Coal, Nuclear Power

(1591 5y, run 24 hours/day)

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
AN (T TN)
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MW
35,000

30,000

25,000

20,000

15,000

10,000

5,000

9
ﬂﬁzmmmm%mawaﬂiq"lwﬁh muﬁ’ﬂymzmﬂ%’am

vngrxsatAu NN ld e ldgaenatsAu NtasuBnnaslugdasPeak daanateiuls

(=3 (% N o w a ay % a o G
L‘J'm%”lummummwamﬁﬂimwsamﬂﬁw.mmnumwmLﬂu

2 3 4 5 6

7

‘& - "‘!ZE h
S Intermediate Load Plants: R

Hydro, Wind, Solar PV, Fuel Qil, Biomass

Base Load Plants:
Gas, Coal, Nuclear Power

(1591 5y, run 24 hours/day)

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
AN (T TN)



What Is sustainable development?

Sustainable Development ...

“meeting the needs of the present without compromising
the ability of future generations to meet their own needs”

Brundtland Commission (WwCED 1987), UN

Source : ENSPM Formation Industries/IFP’s Oil & Gas Management Executive Course - 2000

15



7R\, SUSTAINABLE ™ &
“g DEVELOPMENT '«.aALS
M 17 GOALS TO TRANSFORM OUR WORLD

GENDER
EQUALITY

NO GOOD HEALTH
POVERTY AND WELL-BEING

QUALITY
EDUCATION

¢<) DECENT WORK AND
ECONOMIC GROWTH

i

1 CLIMATE 1 LIFE 1 LIFE
ACTION BELOW WATER ON LAND

3

1 REDUCED
INEQUALITIES

1 B PEACE, JUSTICE
AND STRONG
INSTITUTIONS

: w2
On Se ‘. a2 I f25th 2015, countries adopted a set of goals to end poverty, protect the planet, and ensure prosperity for all as part of a new sustainable

development agenda. Each goal has specific targets to be achieved over the next 15 years.

1 PARTNERSHIPS
FOR THE GOALS

For the goals to be reached, everyone needs to do their part: governments, the private sector, civil society and people like you.

CLEAN WATER
AND SANITATION

SUSTAINABLE
DEVELOPMENT

G<ALS

16
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AIININEYTININAINTHNIING ﬂﬁ%ﬁ’]ﬂ "l‘nﬂmﬂmmgﬁmwaaamnnﬂszmw

aauyan 1.02 arwauuin luil 2560

insrun1snantulszing / vinaia 1l 2560 yam1inzin (uun)
2555 ... 2560
B udaludssing Wi s7@ Dubai
109 53 (8/bbl)

46,702 49,929
. 035 119,420

BSSSUBA

o S 124,169 125,519

. -
nuduSesy

%: il 15440 43,571

Cu
=l
C
==
A
[ —

T 0% 20% 40% 60% 80% 100%
Fyanin 1,445,997 1,016,026
yaedvaan 402,477 217,318
suashas | | 1,043,520 798,708 |

> o o
N1 d1TNIUUTALAUATHUNAIIY (AUN.)
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Energy
Energy supply in
Sweden

L]

Biofuel 24 %

Oil, coal & naturalgas 27 %
Nuclear 28 %

Hydro- & windpower 17 %
Others 4 %

Total: 525 TWh

Energy supply 2015

M Biomass

H Coal

m Oil

1 Naturalgas
B Others

B Nuclear

B Heat

B Hydropower

B Windpower

Reference: Bernt Svensen, Business =2
Region Goteborg, Sweden, 10 May @ City of
2017 Gothenburg

18



doyalwhlszmadlunaua (2016)

daarumdawanaand (MW) daadrunasnu lwihnwaald (Twh)
4.,5% 1.4%
M Nuclear
[ Coal
B Gas
m Oil
17,011 MW 66.2 GWh Hydro
23.1%
W Wind
18.9%
23.6%
Solar
15.1%
8.4% B Biomass/Biogas
5.3% Bl Other
9
anudeans 1 Ilihgega 15,177 Mw
s lianasiSon  6.04 UIn/MU9e fa1: ENSOE 2016

o w a 1 d' 1 9)
ma\‘IWﬂ@lﬂ”)lmm”lﬂﬂ’flﬂ’flll@lﬁ)ﬂﬂ”lﬂ“]%ﬂ‘l/‘lﬂ”lﬂ'\‘lﬁﬂ 12%
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The World’s 10 Largest Oil Producers in Y2560 (2017)*

mil B/D

14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

13.00

4. Canada
& 1. United

9. Brazil
11.35

9.90
I I 476  4.46

3.92

2. Russia

5. Iraq o

7. Iran

3. Saudi
Arabia

6. China

. Kuwait
8.U

Thailand oil production
(0.24 mil B/D)**

World Oil
Production

% 97.5 milB/D

3.81

United Russia

States
Note: *Includes crude oil, condensates, NGLs and oil from non-conventional sources

Saudi Canada

Arabia

Iraq

**Data from EPPO Jan-Aug 2560

***EU oil production = 3.54 mil B/D (Between Iran and UAE)

Source: IEA Oil Market Report Oct 2560

. . = =
China Iran Brazil Kuwait

Top ten producers have combined production of
59.62 mil B/D (or 61% world total supply)
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The World’s 10 Largest Oil Consumers in Y2560 (2017)

4 1. United

Stat_c_a

mil B/D
25.00

20.00
15.00
10.00

5.00

0.00
India

United European China

States Union
Note: *Data from EPPO Jan-Aug 2560
(including LPG : 197 KBD)
Source: IEA Oil Market Report Oct 2560

AR

2.EU

3. China
6. Russia

9 o 5. Japan

4. India

Q 9

Thailand oil demand
(0.94 mil B/D)*

9. South Korea
7. Saudi

World Oil
O7.7 milB/D Demand

3.93 3.66 3.23 3.08 2.65 2.40

. I N e

Japan Russia Saudi Brazil South Canada
Arabia Korea
Top ten consumers have combined demand of 70.11 mil B/D
(or 72% world total demand) o
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TassadrenmiiniuramasvedIng

A TUN 28 AULBU 2561

WU - UIN/ANT

AR
NENTT asollne ). O D, 9 U . plese
5791 a1 159nAY 19.3745| /19.736 19.3240 20.1393] 22.3936 20.2254
AN 6.5000 5.8500 5.8500 5.2000 0.9750 5.9800
A EHNALNR 0.6500 0.5850 0.5850 0.5200 0.0975 0.5980
navnuniue 6.6800 0.7200 0.7200 -2.1800, -7.7800 -0.3000
NaYNUAUST N 0.1000 0.1000 0.1000 0.1000 0.1000 0.1000
nidyaa A (VAT) 2.3313 1.8894 1.8605 1.6646 1.1050 1.8622
511 UL R 35.6358|| 28.8812 | 28.4396 25.4439, 16.8912 28.4657
A1N1SAAR 2.7142 2. 1204 2.2808 2.5197 4.7185 1.3311
N1EHAINNISAAR 0.1900 0. 1484 0.1597 0.1764 0.3303 0.0932
51A1NaU&n 38.54 \ 31. 13( 30.88 28.14 21.94 29.89

A2 AB

simvielan Z’f\‘lﬂ’JﬁWﬂTﬂW‘LﬂIiﬂﬂau LWSTWTﬁLﬂUNUﬂWB"I & NUﬂ’EN‘VIL!UHJL!"]
...UliJGlGIﬂWiTwL’E]ﬂ%ﬂﬂ’)ﬂﬂ?llil’f)ﬂﬁﬂifli]“]f@ﬂ TY1ﬂLLGl!f]J‘L!iWﬂTVILLGINEUUﬂuGlUG]aWﬂLﬁi
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Baht/Litre

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

HS-Diesel and Premium Gasoline Price by Country

. - : ,
saiungilan Tuilszinaniag (conv. to Baht/Litre)

AINA5Y AD

28.12

= 31,77

:59.53

ot
( "! *I

o
N
[ |
0 ~N
5’_ w
- o™
-l (o]
a9 o mog MO
n S~ e “~M <« c0
w0 0o} (0o} LN
g N o n in 0 2
T : - - LN
o
00 < o
N ™
(o] < E——
< [
|
Gasohol 95
(E10)
= I Diesel

@ S - 9
" & ZISEE 4

o < A . &
& & & & &
ool & R o +
{‘Jz‘ .;3? o= 0{\%
< N U

Data compiled as at 28 September 2018
FX rates of Bank of Thailand as at 27 September 2018
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Q' d' [¢] d' Q/
NN llll‘W\‘i‘Vﬂ Tuseanaeanu

Do Not abuse

Do Not give
blanket Subsidies

1 9 (Y]
981991 YU (9N) TIAINANY

State Enterprises

DENT NLLY

LU UL IBIULY] S RLEVD

Do Not over-politicize Do Not oppose

Energy issues Market Economy &

PENATINTLUANATA WA Foreign Investment

a 1A =} a
Tagons dymiena /HR/Auduny/aaianu pgHuna Inaaads uaztlaszme
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2.

4.

%4

8ANMIN (Threats) NAINANTZNUABDA NN UAIMINAINUVDI INY

(%4

= 1 (Y] (&) 9 o 1 a zd' o

. Ineliuvaanasay (Mes & iy & auiw) lulszma 1d1na
2 4

= v (crude oil) 1uﬁﬂﬁ3umq@ (> 85%)

o Y % a 1 . 1 k
= NI UgNEIna1915LINg (net importer) NIANNATI (57%)
: 9 a a Y 1
Nemnmasssunalumsean i ludaaaug (68%)

1 A gj} 1o oY a
= mlihieeu Inuagazunadiu mszgnogiumasnunis

& A .. a
. 5191M% LPG 710 subsidized 111U uazdiadouna lnaaia
=2 ldnadszan 15uilos Uszaninadiag

% Y dy 9 (Y 1 Y n Yo Y]

M InsaaSenugIumuUNa Y gnaedu T lasumssensunniszanasy
= %ﬂizmuﬁ’unumﬁwa@ & competitiveness vou1szind Tuoune

- mslandsnuvesdsema §ludsengaeano
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annzlaniou (Global Warming)

“an3zlan30u (Global Warming)” (HA9INMazaNAADUANAD YDINGNMIY

Y AV =

A g’J )
1O UNIZAN (Greenhouse Gases) “lu‘numsmmﬂian Tlﬂﬁ‘i\‘iﬁﬁ?lﬂ‘iuﬁsll@\‘]

4

a dd' v v v A A Y Y LY cg v a
!!ﬁx‘i@ﬁ’lﬂﬂ‘i’lﬁﬂﬁw1ﬂN'I‘L!N18]&1/‘!14%]31@ﬂ!!@?ﬁ%ﬂﬂuﬂﬁﬂﬂlu"!ﬂ "lummmmu

Y T c;’ Y a <& ¢ A ci o Y
TINN1uﬂQ3Jm°Hdm®?)ﬂllﬂllﬂﬂNﬂ mmﬂuﬂﬁmgmﬁm ‘IIUNITIN’ TlTlﬂ‘Vi

a c; = t %4 c; cg Y ¥ d' % a
qmﬁgumaﬂmaﬂaﬂmmﬂuu NN U mwammm‘lﬁamwgummﬂ
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GHG emission mmsp Global Warming ===sp Climate Change

Q“ "’ ; The Earth’s Greenhouse Effect
|

Only a small amount of the heat

energy emitted from the surface

passes through the stmosphere

directly to space. Mostis absorbed
ul

.
About 30% of incoming by greenhouse goe

solar energy is reflected
by the surface and the

atmosphere
SPACE

absogbed atthe sufface
evaporates waltar, sdding the

v
most important gfsenhouse increases the warming of the surface

gas to the atm osphete _ — and slows loss of energy to space
When this water condenses

In the atmosphere, it relegill

s the energy thatpowers

Al 7,300 a1uau 1! il lansou

() A R = 1 Y a
fﬂclf!,i’t’)uﬂ§$%ﬂ%ﬁlﬂl&ﬂi’gﬁ?i’)ﬂﬂumﬂﬂhu‘]ﬂfJG])'W]
UUHANN1T Common but Differentiated Responsibilities
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GHGs LLazAngnIwlun1svilitinn1zlansay

Ansnmwlunsirliiian1zlaniau a1gAsagluty
(GWP) iguiu CO, UsIEINA
Q)
AR4 (2007) AR5 (2014) AR5 (2014)
arsuaulasanlyd co, 1 1 100
i CH, 25 28 12
lunsaeanlan N,O 298 265 114
lalasvigaalsarivau HFCs 124-14,800 116-12,400 1.4-270
wasrgaalsaivau PFCs  7,390-12,200  6,630-11,100  <1,000-50,000
Faasisnyzigoalsa SFe 22,800 23,500 3,200
lulasiaulasvigeslsd NF, 17,200 16,100 740

Source: IPCC Fifth Assessment Report, 2014 (ARS)
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United Nations Framework Convention on Climate Change — UNFCCC

) - From UNFCCC Conference of the Parties meeting # 16
E@F’, EITI:TSW:T:E:LEHHHF on (COP 16) Iﬂ Cancun, MeX|CO

Climate Change

Decision 1/CP.16
To set Global Goal to

, Control Global Temperature rise to
“MP&lMExico20 “Below 2 degrees Celsius”

Comparing with Pre-industrial level;

To lead to long-term GHG (Greenhouse Gas)
emission reduction, worldwide.

Nationally Appropriate Mitigation Actions : NAMAs

Thailand’s Effort in addressing Climate Change (GHG emission)

Thailand’s NAMA Pledge to UNFCCC (Dec2014); target year 2020

UUNANNIT Common but Differentiated responsibilities




anuanasthsa 2018

Nations Unies
Conférence sur les Changements Climatiques 2015

COP21/CMP11

Paris -France =

Long Iive Humanﬂv l.ong Iive Iife itself =



® Pre-2020

Post-2020 ®

ASANUUUAAN YT OUN TZINTINUNZEUNVDIUTEINA (NAMA)
1 —

Usznalne zanfivEaunszaniulsang 3a0as 7 - 20 Tunandsanu uazann
vudd Tl w.a. 2563 (A.A. 2020)

@ & m[=

s =4 o
NWALUVAUNY auINYNAY WomasTanm sTULYUATIEIDY
Renewable Energy Energy Efficiency Biofuel Sustainable transport
systems

nslidauimiivsamaiivue lunisaafinwiaunszan uaznrsaniiunudrunsidsuudasanimgiianniea
Menasl A.A. 2020 (NDC)

“Usunalneiinnusilanazannesaunszan Javas 20 nUsununsUassiivisou
nszantunsaiung Melul wa. 2573 seeurasnisiidiusiulunisannisudssiiusou
nITInaRNIaiITURY Favay 25 Juegiumsiwidnalnnisaduayunienisimuiuay
1 = =Y 1 & 1 % L' :d' a' c‘t’ = L 4
grevaamalulad N15EY  LarNTENEsUAs NANEAMTILTLULaZINEIWD Melansau
Yannasiva nels UNFCCC”

&% 4.
= A me A

A

NMANAIIY NANTVUEHY AAAREMNGI mMavaudy  AnAnuATNIIY
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* unnuduraveusannu Nuanaany vaannilszina

UUHANNIS Common but Differentiated responsibilities
* INAIMSUDIVDIIIM (mitigation) 1agM5USUA (adaptation)

v d v A A i o
®  MIATNWVIAANNIUALINNUYAANINAINISD (capacity building)

*  MINTIVIA/MITBNUNA/MITOUMY (measuring/reporting/verifying)

v
U A %4

Aa a v Aa % Q' % < S
* Uy N”I‘IJQ‘IJ‘YIF‘“NEI"ISJﬂaN mwgﬂ%wwmmuiﬂ‘lﬂ aiiInaoNNas o 1nlas a8
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mMsdaIuTINvad Inalumsiauehrang/Aam/siesauna
msaamsiaseMawisaUnIzan (GHG Emission Reduction)

600
T
Q
o
o
O
s
= 500 -
c
9
(7]
2
S
(¥ N
(7]
©
O
Q400 -
>
o
N
c
o
o
S
O

300 A

Thailand’s NAMA (2020) — NDC (2030) Target & Tracking

343 MtCO,e

293 MtCO,e

le 5!
| : INDC: 20 - 25%
< >
I NAMA: 7 - 20% ! 2030 BAU: Economy-Wide
i (Energy, Transport, IPPU, Agriculture, Wast
2020 BAU: Energy, Transport i
428 MtCO,e o
404 MtCO,e .:. ........................... .ug_g'\'a\'get ___________________

1
251 MtCO,e 1
243 MtCO,e ; : |
i 37MtCOeq i '
NAMA NAMA |
14 MtCOeq i 40 MtCOxeq 1
2010 2013 2015 2020 2025
2014

U a9ANITYENITIANITAI2EaUATEAA

2030

555 MtCO,e

L 111
MtCO,eq

----- ® 444 MtCO,e

4 415 MtCO,e

Year
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Keep an open mind

1 X 3
GRNRVEGIZEINE RN ﬂuﬁﬁﬁﬂ@%ﬁuiﬂﬂu@ﬂ

! <3 ]
ﬂuﬁﬁﬂmzmauﬂn UANATIDYNITING Y \

W. Buad, agudnm, w2453

Source: London Business School-SEP60, Sept 2006

AgIa wAsnssw , 2o, 2551, awu. 1
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NA391U1N Woasa (Gas Oil Coal) 9283A9I]U main source of energy supply
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n Yy o A a =~ ~ d 1
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Msanrazd3 M IEMBEIINY IR I 1Y 9 2550 -2560*

. Y.A.-3.8. 60

87U au.We 6iadu (MMSCF/D)
A1ANTau 1,000 dvigsaasa1u au.We.

6,000 -
5056 5099 5,111 5016 5053
5,000 - 4,947 'vDemand
4,505 4,745
4,359 LNG '
4,000 - MTJA
3,421
3,000 -
Myanmar
2,000 -
1,000 - Domestic production
0 | | | | | | | | | | Lﬂ
2550 2551 2552 2553 2554 2555 2556 2557 2558 2559 2560 i
(2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017)

ANNASY AB

Y o v a o Y b % o Y
!!‘H’Jiuﬂlﬂ1ﬁﬂﬂﬁﬂﬂ1dﬂfﬂ1ﬂ!!ﬁﬂﬂiuﬂ§$!ﬂﬂfﬂ$ﬂﬂﬂﬁ &ADNIHUVILNG NN

source: www.eppo.go.th
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ANUITIND o o ada ¢ W g v
U511ud1509MFTITUFIAN NG LAV INgTiies 7 Aud1ugnuianye

dudlususun 43 veslan uamsi 19dusuaun 11 veslan

Total world’s gas reserves 6,832 TCF (R/P ~53 years)

Reserves Production Consumption
6,832 TCF 356.1 BCF/Day 342.8 BCF/Day
R/P
Russia [N 1235 USA NN 71.1 12 USA I 71.5
Iran [N 1173 Russia [ 615 55 Russia [ 41.0
Qatar N 3858 Iran M 21.7 148 China M 23.3
Turkmenistan [ 688 Canada M 17.1 11 Iran [l 20.7
USA [l 308 Qatar M 17.0 142 Japan W 11.3
Saudi Arabia [l 284 China M 14.0 37 Canada M 11.2
Venezuala [ 225 Norway M 11.9 14 Saudi Arabia W 10.8
UAE [l 210 Saudi Arabia [l 10.8 72 Germany [ 8.7
Rankind Nigeria W 184 Algeria M 8.8 48 UK B 76
24™  Malaysia 0 97 13" Mmalaysia MW 7.6 11th  Thailand 1 4.8
43" Thailand |7 21" Thailand | 3.7 @ 28t Malaysia 1 4.1

A o Y Y Y J ~
NFIUEDLRATD 7 ammuqﬂmﬁﬂw‘@ (W9 0.10% ﬁumiaﬂ)

A A o (7)) a
bl‘l/]flﬂJ‘]Jﬁ?JTﬂ!ﬁ”lﬁ@\‘lﬂ"l"h"ﬁﬁﬂJGlf"lﬂ

Source: BP Statistical Review 2018
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*53Nﬁ1ﬁuﬁﬂ ARULAULRN Ltﬂgﬂa\jtﬂaﬁaﬁﬂﬂﬁiﬂé’u 1w LPG way NGL
iiun : BP Statistical Review 2018 uaz Global Energy Statistical Yearbook 2018
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YSunadrsesiiansiasuve s ing

A A ~ o A Proved (P1) Probable(P2)
sHaInsmeN ( a1 2559) . o 2P (P1+P2)
@NNNU]D 90%) (ANNNU]D 50%)
MPBITHBIA (UM aL.V6) 6.83 4.79 11.62
AaMIAMIEN (A 1U115159) 171 155 326
WAy @mnsea) 178 102 280

msnenuifSinadisosa iulimaunnasgiv Petroleum Resources Management
System (Hungensunumuvianaina

YSuadisosms 1P, maazamisnld iaoniszua = 4.951

YSunadrseamea 2P, maazannsaly ldondszuia = 8.42 %)

WM R/P Ratio Avnainntfsunadiseamsdiesnsimanasn  melucoulun lidmsaunudsnadisos
MUALAY tardnIImMInan luimsnasuulas

o lilasnumazdsioiy Inesezimalylusasid lillaanua 4.95 3
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Gas reserve per well (productivity) aAaN1N
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sign of matured and depleting gas reservoirs
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Security of Supply vs Revenues
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N19219974 & Technology Transfer
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Risks vs Rewards
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\_ (Geological Risks)
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(Fiscal Regime reflecting Investment Risk)
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(Political Risks, e.g. nationalization)
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(Market Risks, e.g. price control, export restriction)
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“Don't put all your eggs
in one basket.”

English proverb
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fadrurrdondadace (MW)  dashuwdeoulwiindals (TWh)

3.5% 1.7% 2.6%
B Nuclear
[ Coal

20.2%
B Gas

602.4 TWh W Oil

Hydro

208,229 MW

B Wind

Solar

B Biomass/Biogas

B Other

AaNuaavn1s AWl gesa 78,710 MW

Ardvndndrununninanuaasn1sadnilgesn 165% fiun: ENSOE 2017
s1aaInilaiansizau 11.57 uan/ kg e entso@ .
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0.9% . o
0.8% 2.0% 1.7% 0.8% B Nuclear
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3.1% ; .
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AdInanduRNInNIANUuGDIN ST N gvse 38%

s nliihnaansaau  6.42 un/uiiaa .
entso@ #un: ensoe 2017
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puNanOmaIRan lihveslng PDP 2015 (W.71.2558-2579)

Uszanaumsdadiums ldsomasnisnaa lui1luuwy PDP 2015

PDP2010
PDP (Power Development Plan) 2015
Rev.3
PR wne 12557 |w12s56950eay | = 1l2579 1) 2573
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Indonesia
(2558)

59

Philippines
(2558)

Percent
PDP2010 na Malaysia
dszinn rev.3 PDP2015 (2558)
(2573) (2579)
“dalWenodstve 0 10 1520 ¢ s 6 10 1
auURu+nlue 19 42
(Coal & lignite)
wavIuAnuLau (RE) 8 15-20 1
AAFITNLA 58 30-40 48
(Gas)
AT 5 0-5 -
(Nuclear)
Gl / nfuLen 2 2 1
5734 100 100 100

Source: Asian Development Bank — Energy Outlook for Asia and the Pacific (October 2013), MOE

100

100
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