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Figure 1: Thailand’s Electricity Supply Chain
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Figure 2: Correlation between Electricity Demand and
Economic Growth
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Figure 3: Electricity Consumption by Segment
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Figure 4: Installed Capacity (by producer)
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Figure 5: Power Generation (GWh) by fuel
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Box 1

Pricing System Development in Thailand (from Adder to Feed-in Tariff)

2015 2017
e FiT introduced for e FiT bidding
. = entire renewable sector . Biogas (water
2006 2013 (COD with 2017) waste/waste) for
A X I o Competitive bidding focus areas: Pattani, New rate of FiT for the
e Adder tariff for e Feed-in Tariff (FiT) i(sxhc:lﬁzstef&rjlzolz:gsvarzgftop Yala, Narathiwat projects distributing
renewable energy only for solar PV o oan ggovt.pand . SPP Hybrid Firm 300 electricity to system by
generators (SPP/VSPP) rooftop cooperatives agencies) MW (COD with 2020) 2018
I I I I I I _ I _ I _ I
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
2016
e FiT Industry waste, energy crop
Adders e FiT bidding biogas (waste),
. . . biomass (excluding 3 border
Biomass / Biogas / Waste / Wind / Small Hydro province§ in the Sguth
e Solar rooftop pilot
Contract support 10-25 years
Contract support Adders ey
7-10 years i H
Discounts i Discounts !
Change every > i i
4 months Ft Feed-in-Tariff
Feed-in-Tariff
Change every >
3-5 years
Adder FiT FiT Bidding SPP Hybrid by
FiT Bidding

Source: Compiled by Krungsri Research

Feed-in Tariff for VSPP of Renewable (2021)

FiT (THB/kWh) Period of support
Type of renewable energy
FiT(F) ¥/ FiT(v2021) ¥ Total caculated FiT (vears)
1. Biomass
Capacity <1 MW 3.13 2.26 5.39 20
Capacity >1-3 MW 2.61 2.26 4.87 20
Capacity >3 MW 2.39 1.89 4.28 20
2. Biogas (waste water/other waste)
All size 3.76 - 3.76 20
3. Biogas (energy crop)
All size 2.79 2.60 5.39 20
4. MSW (waste management)
Capacity <1 MW 3.13 3.28 6.41 20
Capacity >1-3 MW 2.61 3.28 5.89 20
Capacity >3 MW 239 2.75 5.14 20
5. MSW (landfill) 5.60 = 5.60 10
6. Industry waste (VSPP new plant) 3.39 2.75 6.14 10
7. Wind
All size 6.06 - 6.06 20
8. Hydropower
Capacity 200 kW 4.9 - 4.90 20
9. Solar
Solar farm 5.66 - 5.66 25
Rooftop (residential)
capacity 0-10 kWp 6.85 - 6.85 25
Rooftop (building/factory)
capacity>10-250 kWp 6.40 - 6.40 25
capacity>250-1,000 kWp 6.01 - 6.01 25
10. SPP hybrid firm 1.81 1.89 3.70 20

Source: EPPO, ERC

Note:

1/ FiT (F) is fixed component e.g.cost of electricity plant construction, operating/maintenance expense, land rent.

2/ FiT(V2021) is variable component for some type of renewable energy, which is adjusted depending on feedstock cost and inflation
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Figure 7: Market Share (Revenue) of Listed
Companies in Renewable Energy Sector
(average 2017-2019)
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Maijor Players in Thailand

Table 1: IPPs

Contracted
Companies Capacity (MW) Fuel Type
Ratchaburi Electricity Generating Holding 3,481 Gas
Gulf JP NS 1,600 Gas
GulfJP UT 1,600 Gas
Gulf Power Generation 1,468 Gas
Ratchaburi Power 1,400 Gas
BLCP Power 1,347 Coal
Electricity Generating 930 Gas
Glow IPP 713 Gas
Global Power Synergy 700 Gas
Gheco-One 660 Coal
Eastern Power & Electric 350 Gas
Source: EGAT
Table 2: SPPs
Companies c::an:i::?"::l) Fuel Type Companies c:::;::?;;’) Fuel Type
Cogeneration Cogeneration
Amata B. Grimm Power (10 projects) 870.0 Gas Global Power Synergy (2 projects) 100.0 Gas
Gulf JP (6 projects) 540.0 Gas PTT Global Chemical 60.0 Gas
Glow SPP (8 projects) 590.0 Gas, Coal DCAP 65.0 Gas
Gulf TS (4 projects) 360.0 Gas IRPC 45.0 Gas, Coal, Fuel
Rojana Power (2 projects) 180.0 Gas Renewable
Glow Energy (3 projects) 194.0 Gas EA Solar (3 projects) 270.0 Solar
National Power Supply (2 projects) 180.0 Coal Natural Energy Development 55.0 Solar
Rathcaburi world Congeneration (2 projects) 180.0 Gas SPPIC 41.0 Solar
SSUT (2 projects) 180.0 Gas Sermsang Palang Ngan 40.0 Solar
TOP SPP (2 projects) 180.0 Gas BCPG 30.0 Solar
Bangpa-in Cogeneration (2 projects) 180.0 Gas EA Wind (3 projects) 126.0 Wind
B. Grimm BIP Power (2 projects) 180.0 Gas First Korat Wind 90.0 Wind
Banpong Utilities (2 projects) 180.0 Gas KR2 90.0 Wind
IRPC Clean Power (2 projects) 180.0 Gas KRS Tree 90.0 Wind
Siam Power Generation ( 1 project) 90.0 Gas KR One 90.0 Wind
Renewable Chaiyaphum Wind Farm 80.0 Wind
National Power Plants (3 projects) 116.0 Husk, Biomass Khaokor Wind Power 60.0 Wind
A.T. Power 20.0 Husk Watabak Wind 60.0 Wind
Moong Charoen Biomass 155 Husk TPI Polene Power (3 projects) 163.0 Waste
Mitrphol Bio-Power (4 projects) 76.8 Bagasse Mitrphol Bio-Power (5 projects) 103.0 Bagasse, Husk
Khonburi Power Piant 22.0 Bagasse Kaset Thai Bio Power 60.0 Bagasse
Khon Kaen Sugar Power Plant 20.0 Bagasse ES Power (2 projects) 40.0 Bagasse
Gulf Yala Green 20.2 Para-wood residue Thai Ekaluck Power 38.0 Bagasse
Buayai Bio Power 25.0 Biomass Ruamphol Biopower 38.0 Bagasse
Source: EGAT, compiled by Krungsri Research
Table 3: VSPPs
Contracted Contracted
Companies Capacity (MW) Companies Capacity (MW)
Solar Biomass
Solar Power (38 projects) 223.4 Erawan Power (4 projects) 32.0
Bangchak Solar Energy (13 projects) 95.0 Advance Clean Power (3 projects) 24.0
Equator Solar (18 projects) 91.0 Mitr Phol Bio Power (4 projects) 26.2
Siam Solar Energy (7 projects) 80.0 Songkhla Biomass (2 projects) 18.2
Rang Ngern Solution (11 projects) 87.0 Oscar Save The World (2 projects) 17.6
17 Anyavee Holding (13 projects) 75.0 Thip Kamphangphet Bio Energy (2 projects) 16.0
B.Grim Yanhee Solar Power (8 projects) 59.7 Thai Roong Ruang Electricity Generating (2 projects) 16.0
Solarco (6 projects) 57.0 Advance Agro Power Plant (2 projects) 16.0
Power Technology International (9 projects) 55.6 Biogas
Energy Serve (10 projects) 61.5 Energy Plus (6 projects) 13.6
WRP Energy (8 projects) * 48.0 KS Bio-Plus (3 projects) 10.1
Solarwa (5 projects) 385 KS Bio-Plus (3 projects) 10.1
Wind TSM Bio Energy (2 projects) 8.0
Wind Energy Development (2 projects) 10.0 EH & Renewable 8.0
Inter Fareast Wind International 10.0 Sanguanwongse Energy 8.0
Lom Ligor project 9.0 Waste
Theppana Wind Farm 6.9 PJT Technology (3 projects) 14.5
Lam Takhong Wind 2.5 C&G Environmental Protection (Thailand) 9.8
Green Power Energy 9.0
Super Earth Energy 6 9.0
Ratchaburi-EEP Renewable Energy 8.0

Source: DEDE, compiled by Krungsri Research

Research 5



A F01UNITDINENUNN

nsldlniaasineadl 2563 agil 187,046 Anzing-dalus viasa
3.1% annil 2562 (NNA 8) WARINNTUNITZUAATEY COVID-19 T ld
ANAeen1s N lunagsianazningraunssu (dndousanmiu
67.4% 093 s WA Ravan) umﬁqmnqmﬂuﬂizé’ﬁminﬁ
10.5% uag 4.6% audndu Tnagaiananisldinfinanasundaulug
Lﬁ'ml,ﬁmﬁumﬂvi@uﬁm 15un 139093 (-36.4%) FRANANT (-18.4%)
H94TTNAUAN (-15.5%) ansniduriuazinasidng (-9.6%) dau
mﬂqmmummmﬂw%mmmn%m 1&un gmmumw?ﬁ'qm (-18.9%)
SNUIUA (-18.7%) mﬁmmziamﬁugm (-8.9%) WAZLANT U (-4.1%)
atinelsfiny nal¥ N lun1aAa Beniadu 7.4% a1nanasnis Work
from home Taaianizdaslnsuna 2/2563 Frunisldluiingegn (Peak
demand) 'ﬂfﬁi 28,636.7 WNzIRK anAa 7.2% antl 2562 %‘qﬁmﬁﬁ@mm
WhatlszdRnnsndi 30,853.2 ineims

BununsuAnlaiil 2563 agit 205,995 Angina-dalus wa
§in 2.9% antl 2562 Inel EGAT (§nda1 32.3% 1e91/3u10un19a@n bnin
177\11/134@) LARLRLE 1.9% 6 gRAMBNTY (Andau 53.4%) NARAAAY
9.3% uiluilu ngu IPP (§ndaw 22.0%) ana3 17.9% nqu SPP (dndau
26.0%) Uag VSPP (§ad71 5.4%) aAad 2.1% WAL 2.5% ANNA1AL (AN
7 9) Fefansnnuenanu @ e a1 lunnsuan wudn n1seRalwi1a1n
fasssumd sududemdandn (Andau 55.3%129UTNUNTNER
VLWW’W;TQVN@) Lm:wm'?iﬂuuguﬁyu (@ngau 10.0%) anAs 6.3% LAY
4.2% ANNANGL I0UET BTy (Fnd91 17.9%) wazn1gud a1 IWHIan
Uszimaiieutiny (P& 14.3%) 31 2.8% uaz 15.7% ANNAIRL

WaRasansaaaliihannasunuB s I

A1 vmy’m’li%’u%ﬂmm%’ﬁ (Selling to the grid) Wu31 AA1RINITHAR
AARIRANTINNIAY 9,053 Lunz3me® TuTl 2563 1w 1.4% annd]
2562 (AWl 10) IPEfN&aNISHARANFNTTINN T8E Wasdanaa TnTy
3.3% 3.1% WAL 2.7% AMNAIFL EutFunnAsuEn T AT e
Weuddnuuianinut AEDP2015 wudninnsuanuazana tWiaidn
srunuwdaAalu 53% vaadinunne (16,778 wnzdnsnnalull 2579) Tng
Bunnslinannndaanudounadaidy 63% aaaduung sasasun taun
2812 59% NAWNILNALEN 51% U0 TINE 50% Au 50% WALANTTANN

43% (AW 11)

dAusulasamsu@nlnihannasnunguidaurasiwdn SPP
waz VSPP fanglwfinidnszuy (COD) uda (:anlnsanisiilésunis
gaddunnalfiszuy Adder wag FiT) fanuauiein 979 Tasennsludl 2563
AnluBunnluAnanudnyon (Contract capacity) 5,004.1 lwnz3mns tne
Tasansuan TN T REnsnsrenasafnduannt 2562 Tdun aez
(+3.6%) WAZTINIA (+2.0%) (Box 2)

5/ sanfindensudmuensyuy (Mswanlnfineesensuieldies) wilidsaunidenisuanannaainaunlug
AU 2,906 (NNZIRE

nusliussio/aaanrinssu U 2564-66 | ssiowaaiwiwh

Figure 8: Electricity Consumption Growth (by sector)
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Figure 9: Power Generation (by producer)
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Figure 10: Installed Capacity of Renewable Energy
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Source: Department of Alternative Energy Development and Efficiency (DEDE)
Note: Data was accumulated, including off grid power generation
Excluding large hydro power 2,906.40 MW

Figure 11: Renewable Energy Generation Capacity
and AEDP* Target (as of 2020)

% selling to the grid (COD)

Biomass 3,501 of 5,570 MW
MSW 324 of 550 MW
Small hydro 190 of 376 MW

Solar 2,983 of 6,000 MW
Wind 1,507 of 3,002 MW

547 of 1,280 MW (target)

Biogas

0% 20% 40% 60% 80% 100%

Source: DEDE
Note: Including off grid power generation
* Alternative Energy Development Plan
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Box 2: mssntiulasamsnanlnvianwasnunyuiausiuunmuilssinnidainas

dszinnidaingg nmadasundaynmuinis AUUTATINTUREANRINITHAR (AandzaNl] 2563)
NAIUURIDRE Faunsasandaresl 2559 luduun Tasenns
@ a  eao a X, 4 Solar SPP VSPP Total
NANITULRAIDNNATHATUIULNNTUAD LA
, - No. of Contracted No.of Contracted No.of Contracted
Theianny Solar farm IA442UINTNTUAZAUNTOS  Asof 2020
b b Project  Capacity Project Capacity Project Capacity
AN9LNEAT $9NDN Solar rooftop  (WHAWAINNL (Mw) (MW) (MW)
A eda T © ‘ﬂl PPA signed (not yet selling) - - - - - -
LAIRAENAAFNLUNAIAT) LUAIAINTIATULNS
e . -~ ¥ . . oA Selling to the grid (COD) 7 436.0 554 2,280.4 561 2,716.4
TganfuazAununisfinpliuanassiaiiiag
. o . . Total 7 4360 554 2,804 561 2,716.4
(Funuunalanfanadain 79 naaans/inglull
2519 Wa8 23 WU/ RAT 2562 viseanadlads
12.7%pi01l)
NRIUAN 1l 2559 Fguraanfiunisuilatliywifaualn.
. oy S o Y Wind SPP VSPP Total
ndieuan SPP Aindtyaynaneinne ldssuy
, " or . ot No. of Contracted No.of Contracted No.of Contracted
Adder VIEI@EI’Q’]EIIWW’]L‘II’]??&U‘LI d‘j N@slﬂsn'Nﬂ Scfeozy Project  Capacity Project Capacity Project Capacity
2559-2561 1A29N19NAIINUAN NS W AN T Y (W) 0, (W)
“ . PPA signed (not yet selling) - - 2 16.0 2 16.0
INALLYINAD ) -
Selling to the grid (COD) 3 270.0 8 36.9 11 306.9
Total 3 270.0 10 52.9 13 3229
T 1 2557-2558 fuandszauilyninasuteds
e a oy o X & Biomass SPP VSPP Total
dmgay finlvisAndiugean (wnav o7 uaznzane
ﬂ e = ﬂ o o “’1 ' a As of 2020 No. of Contracted No.of Contracted No.of Contracted
,mu) N ?”mu‘ﬂqq“’mqﬂnu o N’ZQ’]N’]?E]N@IEI Project  Capacity Project Capacity Project Capacity
) 128
I ldmudyon denalilasanisdaulung)is (MW) (Mw) (MW)
\ - ~ o 5 PPA signed (not yet selling) - - 13 45.5 13 45.5
agin1elAszuL Adder gnaniandayny1a1uau
A o » - Selling to the grid (COD) 8 216.7 173 1,102.4 181 1,319.1
1N ARNsUiuAnIUEAINgLLL Adder Lilu FiT
) Total 8 2167 186 1,479 194 1,364.6
=< £ % % val 1 1] vl =
mmwaumumﬂmnm danaliiillnsensgonng
. ,
WnszuuiNauRe e
Maganw grandaulungiflunguisseudadng uazlsanu
. A o Biogas SPP VSPP Total
NAaEAARNAAAIUNTIINNITINEAT NLA1TIN
Iﬂiqﬂ’]i"ﬂlqLﬂ?mﬂ’]i@\mu’iﬂ’mﬂ’]ﬂ%’ﬁ fa’]ﬁ Tﬂﬁ\m’]i As of 2020 No.'of Contrac'ted No: of Contraclted No.l of ContracFed
a @ Project  Capacity Project Capacity Project Capacity
AUFTUNTHARANTTAIN N LW TR AT Ay (MW) (W) (MW)
N “o o o 8o PPA signed (not yet selling) - - 3 8.0 3 8.0
Trsannrgadsumalulagingdanan nnlHanuau : -
Jx o4 ﬁ e o a4 Selling to the grid (COD) - - 179 332.2 180 332.2
TAsanIsiNIUFaLiaa N AnEN AR ALT — . 5 5 05 i85 3503
a A
HNENNa
o
L] 1 2559-2562 MaFgiulaunefudelninainaey
2 X o4 o o g Waste SPP VSPP Total
Waaw et ladyuiaazanuauuin usnisg
o I Ny o o ' As of 2020 No. of Contracted No.of Contracted No.of Contracted
TUEATBILATINITHIBAINARN W.T. 1. 39U Project  Capacity Project Capacity Project Capacity
A uLATNUNIEEILies sandenissasiiu (M) (MW} (W)
& X 4 PPA signed (not yet selling) - - 5 335 5 335
feyunfrunaniozainguauluuianui
5, 'L W % 4o .  Selingtothe grid (COD) 3 1630 39 1664 42 329.4
uanani unasazavan nines lununinaaiu
e e ey . A Total 3 163.0 44 199.9 47 362.9
flaflanin N lmnanisivualTunuiude lnin
»
ANNANTILTEN 550 WNIRE (3.3% paauivinng
n35uTaluLNL AEDP2015)
o ¥ @ 0o oo AN 0 a' ,
WAWUIAUIALAN mafgFudearnienaulinnn esannlnfnday
‘ ”9, . A e A y Small hydro power SPP VSPP Total
ngjlFannnisaFradiauaunadnviadanann
A - As of 2020 No. of Contracted No.of Contracted No.of Contracted
gt Welfuintiuaseannszua a3 141 Project Capacity Project Capacity Project Capacity
- (MW) (MW) (MW)
q PPA signed (not yet selling) - - - - - -
Selling to the grid (COD) - - 4 0.9 4 0.9
Total . . 4 0.9 4 0.9

Source: ERC, compiled by Krungsri Research
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2018) atiudsuilgensan 1 weliniAenaureieindainisuanuas
Wnnsaaulsiinlud Tnefilssifudndryae
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(miwﬁl 4) léua (1) Snundndaunisldfgsssua A ud emas
AR RsLAURY 53% 1atFunadnfinfaunludl 2580 (2)
bt Lﬂ'34ﬁmmuﬂﬂﬂﬁwﬁ\mwguﬁﬂmﬂuﬁ@LWEQNEMWWﬂLﬂu
21% anLan 20% wae (3) Usuandadauntslddnmuiludema
7 1% annifs 12% (mmqﬁ' 5)

= PDP2018 wazunu AEDP2018 1aals=ladisans
aunaaliia nnasungudau Ineimuali
finvssudelvfinannwdsunyuidauiinaaiag
ATALENTUSIUIUN 18,696 unedamnialull 2580
wdadly (1) TeelwWmaulaugdauainainninsy
520 LSRG 1 2565-2567 r‘iwum’l,ﬁmm*g%’u%@
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%maﬂ@mﬁgmﬂiﬁ”mu 120 LN way (2)
T39I WAIWAIO I U UYL T UAIN U AU UINA I
NAUNUBUASNANIUNIIABN (AEDP2018) AAIN1S
WARSIN 18,176 tunzma (3] 2563-2567 Fudalniin
mﬂi‘mqmi‘m"lw%ﬁﬂgmmﬁ@Lﬂmﬁsﬁ@gmmﬂmm
Foma@ana Anadannanntniie Anadaninanniv
WA WAL Solar hybrid $98 1,933 lnedms wazl
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Figure 12: Trend of Electricity Demand

and Economic Growth
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Source: EPPO / forecast by Krungsri Research

Table 4: Total Capacity under PDP2018 Revision 1

PDP2015 PDP2018

Power capacity Power capacity

(Mw) (MW)
Installed capacity as of 2014 37,612 Installed capacity as of 2018 46,090
Retired capacity (2015-2036) -24,736 Retired capacity (2018-2037) -25,310
New capacity (2015-2036) 57,459
Total capacity as of 2036 70,335 Total capacity as of 2037 77,211

Source: EPPO, PDP2018 Rev.1 (Oct 2020)

Table 5: Share of Fuel used in Power Generation (%)

Fuel type PDP2015 PDP2018 PDP2018 rev.1
Natural gas 37 53 53
Coal 23 12 11
Imported hydro 15 9 9
Renewable energy 20 20 21
Nuclear 5 0 0
Energysaving 0 6

Source: EPPO, PDP2018 Rev.1 (Oct 2020)

Table 6: Renewable Energy Capacity under PDP2018 Rev.1

Contracted capacity (MW)
2020 2021

Power plant

2565-2567 SudialWfinannnaseanuan 270 wnedne) (1) Governmentsupport
- Waste energy

(A137497 6)

- Biomass
u T 2567 iflugulil Uszanmunisaniniasifintiung — (ZLUNderADP
4 e a4 \ , - 4 o - Biomass (community) 200 300
NTLALLAAE 3.64 UINARNUIY ANULLUANT 3.58 Blogas.crops (community) o 30
ynseniae gaunilaiflunaainnisiudeiWidnann - Biogas-waste (community) 100 150
I I [, - Solar hybrid it 200 300
Telnlihguan Teiginuunsaniugeidesruiidne 3-5 N° 211 (;' {community)
| - New win
umsiewdag eqelalifulsznaunisdiniaeuly Tomall hydro (EGAT) _ i
WAL WAL UNINTY - Floating solar and hydro (EGAT) 45 5
- Solar 50 100
- Biomass - -
- Biogas - -

- Industrial waste - -

Total 795 1,195

Source: EPPO, PDP2018 Rev.1 (Oct 2020)

6/ anufigude (1) Mmsnsdazvdandsanuadeias 1,000 Suwmdie uas (2) fudmenau
nanlifiieldias (Ps) Tnglidmihadnszuy EGAT uaz/vie udmiiied w1
gnAnTnamss Taqiiuifeyaianiz IPS Adawinunnds 1 wnedns
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Box 3: aqiluualiugshananlwinanauil 2564-2566 SuunmuidainAs
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wualdugsna

tlaqenuyu
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Source: Krungsri Research
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