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Figure 1: Thailand’s Electricity Supply Chain
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Box 1

Pricing System Development in Thailand (from Adder to Feed-in Tariff)
2015 2017
e FiTintroducedfor o FiTbidding
entire renewable sector - Gl (et

(COD with 2017) waste/waste) for

2 P/
(?06 2013 o Competitive bidding focus areas: Pattani,

o Adder tariff for o Feed-in Tariff (FiT) e raclaliadicoton Vele, e ozt New rate of FiT for the
renewable energy onlyfor solar PV in household group and - SPP Hybrid Firm 300 . distributi
generators (SPP/VSPP) £t solar farm in govt. and MW (COD with 2020) Pmlec.t? istributing

(ReLuuge]) cooperatives agencies) electricity tosystem by
1 l l l 2018
A T 1 1 1 1 1 ~f 1 hod 1 O At 1
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
2016
Adder e FiTIndustry waste, energy
" ’ " crop
| Biomass / Biogas / Waste / Wind / Small Hydro o FiTbiddingbiogas (waste),
biomass (excluding 3 border
provincesin the South
e Solar rooftop pilot
Contract support 10-25 years
Contract support
7-10years =P Adders

Change every e
4 months

Change every e
3-5 years

Adder FiT Bidding SPP Hybrid by
FiT Bidding

Source: Compiled by Krungsri Research

Feed-in Tariff for VSPP of Renewable (2018)

FiT (THB/KWh)

Period of
Type of renewable energy
FiT(F) 1/ FiT(V2018) 2/ EUDECEE
1. Biomass
Capacity <1 MW 3.13 2.22 20
Capacity >1-3 MW 2.61 2.22 20
Capacity >3 MW 2.39 1.86 20
2. Biogas (waste water/other waste)
All size 3.76 = 20
3. Biogas (energy crop)
All size 2.79 2.56 20
4. MSW (waste management)
Capacity <1 MW 3.13 3.23 20
Capacity >1-3 MW 2.61 3.22 20
Capacity >3 MW 2.39 271 20
5. MSW (landfill) 5.60 - 10
6. Industry waste (VSPP new plant) 3.39 271 20
7. Wind
All size 6.06 - 20
8. Hydropower
Capacity <200 kW 4.9 - 20
9. Solar
Solar farm 5.66 - 25
Rooftop (residential)
capacity 0-10 kWp 6.85 - 25
Rooftop (building/factory)
capacity>10-250 kWp 6.40 - 25
capacity>250-1,000 kWp 6.01 - 25
10. SPP hybrid firm 1.81 1.86 20

Source: EPPO, ERC

Note:

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

2/ FiT(v2018) is variable component for some type of renewable energy, which is adjusted depending on feedstock cost and inflation

Krungsri Research 2
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Major Players in Thailand

Table 1: IPPs

Contracted
Companies Capacity (MW) Fuel Type

Electricity Generating 930 Gas

Ratchaburi Electricity Generating Holding 3,481 Gas

Global Power Synergy 700 Gas

Ratchaburi Electricity Generating 700 Gas

Glow IPP 713 Gas

Eastern Power & Electric 350 Gas

BLCP Power 1,347 Coal

Gulf Power Generation 1,468 Gas

Ratchaburi Power 1,400 Gas

Gheco-One 660 Coal

Gulf JP NS 1,600 Gas

Gulf JP UT 1,600 Gas

Source: EGAT
Table 2: SPPs
Companies Cac:ar::ti:;c(:‘:”) Fuel Type Companies Ca?ar::ti:;c(tl\jlt\’hl) Fuel Type
Cogeneration Cogeneration
Amata B. Grimm Power (9 projects) 810.0 Gas Global Power Synergy (2 projects) 100.0 Gas
Gulf JP (7 projects) 630.0 Gas PTT Global Chemical (1 project) 60.0 Gas
Glow SPP (8 projects) 630.0 Gas, Coal DCAP (1 project) 65.0 Gas
Gulf TS (4 projects) 360.0 Gas IRPC (1 project) 45.0 Gas, Coal, Fuel
Rojana Power (3 projects) 270.0 Gas Renewable
Glow Energy (3 projects) 194.0 Gas EA Solar (3 projects) 180.0 Solar
National Power Supply (2 projects) 180.0 Coal TPI Polene Power (3 projects) 145.0 Waste
Rathcaburi world Congeneration (2 projects) 180.0 Gas EA Wind (3 projects) 126.0 Wind
SSUT (2 projects) 180.0 Gas First Korat Wind (1 project) 90.0 Wind
TOP SPP (2 projects) 180.0 Gas KR2 (1 project) 90.0 Wind
Bangpa-in Cogeneration (2 projects) 180.0 Gas Chaiyaphum Wind Farm (1 project) 80.0 Wind
EGCO Cogeneration (1 project) 180.0 Gas Mitrphol Bio-Power (3 projects) 61.0 Bagasse, Husk
Renewable Kaset Thai Bio Power (1 project) 60.0 Bagasse

National Power Plants (4 projects) 124.0 Husk Khaokor Wind Power (1 project) 60.0 Wind
Mitrphol Bio-Power (4 projects) 76.6 Bagasse Watabak Wind (1 project) 60.0 Wind
Khonburi Power Piant (1 project) 22.0 Bagasse Natural Energy Development (1 project) 55.0 Solar
Gulf Yala Green (1 project) 20.2 Para-wood residue SPP Six (1 project) 41.0 Solar
A.T. Power (1 project) 20.0 Husk Sermsang Palang Ngan (1 Project) 40.0 Solar
Khon Kaen Sugar Power Plant (1 project) 20.0 Bagasse Thai Ekaluck Power (1 project) 38.0 Bagasse

Source: EGAT, compiled by Krungsri Research

Table 3: VSPPs
Contracted Contracted
Companiss Capacity (MW) Companis Capacity (MW)

Solar Biomass
Solar Power (36 projects) 211.7 Erawan Power (3 projects) 240
Bangchak Solar Energy (10 projects) 80.0 Thipkamphangphet (2 projects) 16.0
B.Grimm Yanhee Solar Power (8 projects) 59.7 Khonburi Power Plant (2 projects) 16.0
Gunkul Powergen (5 projects) 59.1 Kaona Power Supply (2 projects) 14.5
Solarco (6 projects) 57.0 Yala Green Energy (1 project) 8.7
Siam Solar Energy (48 projects) 48.0 Biogas
N.P.S. Star Group (6 projects) 36.0 EH & Renewable (1 project) 8.0
S2P Energy (6 projects) 36.0 Sanguan Wongse Energy (1 project) 8.0
Saolartra (7 projects) 33.8 VG Energy (2 projects) 7.0
EGCP-SPP (4 projects) 30.0 Mitprasong Green power (1 project) 5.0

Wind Waste
Wind Energy Development (2 projects) 12,5 PIJT Technology (3 projects) 14.5
Inter Far East Wind International (1 project) 10.0 Zenithy Green Energy (1 project) 8.0
Theppana Wind Farm (1 project) 6.9 Bangkok Green Power (1 project) 8.0

Source: DEDE, compiled by Krungsri Research
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Figure 4: Power Generation (GWh) by producer
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Figure 5: Market Share of Listed Companies in
Renewable Energy Sector
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Figure 6: Electricity Consumption Growth (by sector)
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Usurunissudaliiianwasunyuilauindnssuunin Figure 8: Installed Capacity of Renewable Energy
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170 warugdausanisdiuasuannilésunisdaainnie sz uy small hydro Y
Adder snfluszi FiT (ganeazidaausazlszinmimamaynadanumsiii 7) MSW 318 out of 550 MW
Biomass 3,290 out of 5,570 MW

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

Source: DEDE

Note: Including off grid power generation
* Alternative Energy Development Plan

Table 4: Accumulated Capacity
(selling to the grid-COD)

As of SPP Power Plants VSPP Power Plants Total
s 0
December No. of Cct):gtr:;tted No. of Contracted No. of C?::tr::::it:d

2018 Project (II\DIIW) v Project Capacity (MW) Project (I?/IW) v

Solar 7 436.0 554 2,275.4 561 2,711.4

Wind 3 270.0 7 279 10 297.9

Biomass 8 216.7 167 1,044.5 175 1,261.2

Biogas - - 175 321.9 175 321.9

MSW 3 163.0 30 121.2 33 284.2

Small hydro - - 4 0.9 4 0.9
Total 21 1,085.7 937 3,791.7 958 4,877.4

Source: ERC, compiled by Krungsri Research

5/ saufndennsudmuanszu (Mswaniiihassenauivelfies) udlisouindenisudnanndsinaunslungianau 2,906 wWnzdns
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e TAIN"T Solar farm A9UINENITUATANN IO
- . . As of D ber 2018 No.of Contracted No.of Contracted No.of Contracted
NTNBAT LazNITNAR IR LUnaIAn AUNW s ot December Project Capacity Project Capacity Project  Capacity
a ¥ i e o . (MW) (MW) (MW)
ﬂqﬁ‘ﬁlﬂﬁl\‘]LL@Z?'W‘Y]LLN\ﬁ“ﬂﬂ'\Tﬂﬂ?U@ﬂﬂ\i A9NA N N
Y - . o e PPA signed (not yet selling) - - - - - -
Iumm@m”l,v\l?ﬂqfqnwfalqm»uummwlmu@mq selling to the grid (COD) 7 4360 554 2,275.4 561 2,711.4
NN UAUNNTUAD LB IFILATIATINAIVD Total 7 4360 554 2,2754 561 2,711.4
1 2559
o Tadlfhnasuan  swdnsdl 2559-2560 Alasennsfiangtvidnidi
I . - Wind SPP Power Plants  VSPP Power Plants  Total Power Plants
TCUULANNAUNAULNIA mmmn‘luﬂ 2559
. i~ R - No.of Contracted No.of Contracted No.of Contracted
ﬂ']ﬂj‘ﬁﬁﬂ’]j‘uﬁi‘ﬂﬁtyﬂ’]ﬁﬂumﬂﬂ, VI’]SL‘IXB:J:BJ@W FoaiBesmmter 20 Project  Capacity Project Capacity Project Capacity
{ ' | a ' MW MW MW
SPP  NAneviaag BunaaaanalWiudiszuu . . M) M) (M)
Y o Y PPA signed (not yet selling) 1 90.0 3 25.0 3 115.0
melsinnsdassalusyuy Adder Selling to the grid (COD) 3 2700 7 279 10 297.9
Total 4 360.0 10 52.9 13 412.9
@ T59lnAFauna lwtastl 2557-2558 Tasanisdaulvnjlseauiuy
LA e A o o Biomass SPP Power Plants  VSPP Power Plants  Total Power Plants
ﬂiyﬂ']ﬂ']?LLﬂﬂ‘ﬁﬂ'JﬁlQﬂU UAZIIATIANAL (nAL
- 2 o g 2 X 4 L No.of Contracted No.of Contracted No.of Contracted
1 neanenhdu) Miilugelu Bnvisgnnszuanns  Asof December 2018 Project Capacity Project Capacity Project  Capacity
AaAtulsalidrdanaaannanau naldd - - (Mw) (MW) (Mw)

_ X N - . PPA signed (not yet selling) - - 17 93.0 17 93.0
demigﬂﬂ{]mﬁn’lﬁumﬂ/ﬂﬂL@nm“ﬂmm: Selling to the grid (COD) 8 2167 167 1,0445 175 1,261.2
ani@ndysyanannda 300 Taganis Anwlu Total 8 2167 184 11375 192 1,354.2
Bunalvdinlszanns 2,800 wnzdns Tnadau
TuniflulasesnisPaefunisdaainnnalfscuy
Adder (iausiaviun

o laalvffadanm  dowlunidudn@nndndonlasanisdadiunis

o - \ - ~ Biogas SPP Power Plants VSPP Power Plants  Total Power Plants
mnumnﬂ’]mﬁs [N Iﬂﬁ\iﬂqi@\‘il,@ﬁ\ﬂﬂ’]im@m
o Yy . A No.of Contracted No.of Contracted No.of Contracted
msn%m’]w'luwﬁmaﬂmmi Iﬁ TNNITAUATH G0 LR Project  Capacity Project Capacity Project Capacity

o ' ' ' MW MW MW
waluladfingdonan fudndaulasenisdaulug _ . (MW) (Mw) (MW)

) B ' PPA signed (not yet selling) - - 5 14.5 4 14.5
Q:Lﬂunqutiqqquﬂﬂ'ﬁmq LL@zITN’]u'VIM?J Selling to the grid (COD) - - 175 321.9 172 321.9
Elﬂﬂ'ﬂ'm'ﬂq[ﬂﬂ’mﬂﬁﬂﬂ’]imﬂmi‘ ﬁwuqu‘tmqm? Total - 180 336.4 176 336.4
fapainausaiiie

o TsslWdrannuas seninl 2559-2560 N1ATgRnIsLsFLTe NN
4 X X 4 4 MsSwW SPP Power Plants  VSPP Power Plants  Total Power Plants
NHARATNNQNUNINTU Aruniiaing LLFﬂ‘HﬂaAm
Ao ) » As of December 2018 No.of Contracted No.of Contracted No.of Contracted
PECNHANUIUNIN LL[?]ﬂ']T‘HEI']EID‘]'J‘ll'ﬂ\?IﬂT\Tﬂ']T Project Capacity Project Capacity Project  Capacity
129 A aazdeldaaninniediou w.e.u 39 (%) {LA%W) {n4)
~ P, PPA signed (not yet selling) - - 4 32.0 6 32.0
o A o 4 aa
AU NJNHILHILHDT WASENHUNWUATNGN  seling to the grid (cOD) 3 1630 30 1212 33 2842
afuangnrusaudnelsaluiin Bnisunas Total 3 1630 34 132 39 316.2

-
wazaunlvnneg lununmeiudanin auiu
gulassasian1snannszua i

o Taalwnanin

3
AUIALAN

5
nafgdaiugeanienaulinon douluaiu
; o A
nsafrdauauiadniier ienaniiuatn
. -
Wauiniiuaznannseua i 131 g

Small hydro power

SPP Power Plants  VSPP Power Plants

Total Power Plants

No.of Contracted No.of Contracted No.of Contracted
As of December 2018 X R . R . .
Project Capacity Project Capacity Project Capacity
(MW) (MW) (MW)
PPA signed (not yet selling) - - - - - -
Selling to the grid (COD) - - 4 0.9 4 0.9
Total 3 - 4 0.9 4 0.9

Source: ERC, compiled by Krungsri Research

Research 7



A uudalinaasunssu

Tl 2562-2564 Arpdrgsiandanlidantuduualuubule
A Inaddadauyunimuglasaninainsassuuiuau uazau
admuanulaneaiuayunisauaainiagg

o Anudainslt i lulszinanenedasaiosnunioziasmgia uaz
mimnuiumﬂﬁqiﬁm@qmmummﬁmmLﬁu%u ATUYPUAIINABINT
WA lulssnd (81989 8N Y PDP2018 A1ans M Indnludseinpay
e85 3.6% Wl 2562-2563 way 3.2% lull 2564 neldannigiu GDP
genefaiadn 3.8% sell, nwdl 10)

o unuNmuIn1aIn1suan NN 1aslseinAatiutin. A. 2561-2580
(PDP2018) wazn1ssaatgdalsslWdn SPP szuu Cogeneration
X aya . - . v q v
waliiinnisrenaiidinisudnuaznisasulsdininludlussazdulng
TnefidszifudnAnysail

. v o - Yz . .
= UHU PDP2018 Auua liinnaansuan fnsanyiadu 77,211 wnzdns
Wt 2580 WNTU 9% anuuw PDP2015 iluntdennsaanlvailudaadl
2561-2580 A1U9U 56,431 WNZARE (seazidannumisei 5) lneay
- ve I - Jx
gagdun1sldfnasssnadidudemaclunisnan i dnAnduaaly
53% 2897149n130 AR 1IN0 10T 2580 WALANAINITHANVBINAIU
wyuAeudsnsegf 20% daurndanisuanseslsiiinduivanasmae
12% (113199 6) Tudauilazifulselldnlndvzelsa WA naunulsasu
Fearinanamulag EGAT uazilatlszyaudeduluniaenaues IPP
(A3 9A 7)

= mmamlWﬁW’mWﬁamuugw,%uﬁé’u%mmL'aﬂmu wilaeanidu 1)
Tslfmnuleunanisdaainaeaniaigludoed 2561-2580 ndsnns
uanlWHln 520 wnedms anuunlulselndnees 400 wnzdnd uay
TselfinGanaatszaniy 120 wnedne 2) lselfandseumyuidaunia
WL AEDP nnaanisuam i 18,176 Lm:d"mﬁ(rmiwﬁ' 8)

s Uszrnaudnlinanaanludost] 2561-2580 agszning 3.50-3.63 L
feaiag wielade 3.58 unsewing Lieandszifiuinganfing
ssTNTAvMAs (LNG) dnasfiuuatinaaasanguyiuilifiandy s
MAade LNG didhildsuininaenuu POP %'agjﬁ'ﬂazmm 244
uwsed iy Weuiuilaqiuegfitlszanns 266-329 umaeduiiy®

= AENIINNNTUTILNENANULINTR () Winaau lisesngdnyayn
TAsanslselniin SPP Cogeneration ﬁéu@gmz@mﬂuﬂ 2559-2568
§1U9M 25 318 FNAANIHARTIN 2,974.2 Wnedad uafly HemdeAng
FITNIIA 20 9181 LATTNUHY 5 978 Imﬂiﬁi‘ﬁémwammﬁmm%ﬁuLL@x
1§5usnssude Inihasandestudszinnidenas Taglisnanfng
ﬁﬁumﬁmﬁ 2.80 L msAenng uazanuiu 2.54 Lnsenae

t%

o o ' & a '
tlasauyuninatnineau azidadszlaniliiianisasnulusiaag
TsalWWng 3 dau Adll

o lsalWihaualug (IPP) mmazinisitladszyaludn 3-5 Udraudn
o oy o~ o s
WenaunulseliaualugfldidewmasigsssuaAaninaeavunany
Fynyuazfasaanannszunlugad] 2568-2570 auau 8,300 wnzdns
Tnaaziinadadszya 700 wndnssellunuinianziuanaesdlssina
109T) 2564-2565

Iuoluussio/aaannnssu U 2562-64 | ssiowaalwivh

Figure 10: Trend of Electricity Demand (PDP2018)

and Economic Growth
% YoY

12
GDP
Electricity consumption
8
N \f’/—— =0 -/
O A
-4

2011
2012
2013
2014
2015
2016
2017
2018
2019F
2020F
2021F

Source: EPPO
Note: Electricity consumption data from PDP2018
GDP forecast by Krungsri Research

Table 5: Total Capacity under PDP2018 VS PDP2015

PDP2015
(Mw)

PDP2018

Power capacity (Mw)

Power capacity

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

New capacity (2018-2037) 56,431

Total capacity as of 2036 70,335 Total capacity as of 2037 77,211

Source: PDP2018 / EPPO

Table 6: Share of Power Generation (%)

Fuel type PDP2015 PDP2018
Natural gas 37 53
Coal 23 12
Imported hydro 15 9
Renewable energy 20 20
Nuclear 5 0
Others 0.1 0.06
Energy saving 0 6

Source: PDP2018 / EPPO

Table 7: Additional Capacity by Fuel
during 2018-2037

Power capacity PDP2018 (MW)
Renewable energy 20,766
Hydro power from EGAT 500
Cogeneration 2,112
Combined-cycle (EGAT/IPP) 13,156
Coal/Lignite (EGAT/IPP) 1,740
Purchased from neighboring countries 5,857
IPP bidding (EGAT/IPP) 8,300
Energy Efficiency Plan 4,000

Total 56,431

Source: PDP2018 / EPPO

6/ §19Beanunas Japan/Korea Marker (Platts) 71 8.5-10.5 paaanfauigasieduiliy (Sasuanifeudl 31.4 umseseaanfauiy)
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Table 8: Renewable Energy Capacity during 2018-2037

Supported by
government policy Under new AEDP
Power plant Mw Power plant Mw
Waste energy 400 Solar 10,000
Biomass Energy 120 Biomass 3,376
Total 520 Biogas 546
Floati | d
oating solaran 2725
hydro (EGAT)
Wind 1,485
Industrial waste 44
Total 18,176

Source: PDP2018 / EPPO

Figure 11: Production Cost of RE Power Plants

Baht/unit

Cost is equal with the EGAT’s wholesale
price of electricity of THB2.40/unit offered

6.1 to distributors (MEA and PEA)
49 4.9
3.8
l’ \
. 1
28 1 24 !
H i
H ]
H 1
H 1
H 1
H 1
| i
T

Wind Small Hydro Solar farm Biogas Biogas : Biomass>3 MSW >3 :
(waste (energy 1 MW MW |
water/other  €rop) Memeeemm——————— S

waste)

Note: FIT(Fixed) is a portion of the remuneration that is fixed throughout the whole support
period (e.g. cost of electricity plant construction, operating/maintenance expense, land rent
and others).
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#nALA1ziianqla (Manufacturing and Service Sectors)
1n91A91¥¥ianq1a (Healthcare, Modern Trade, ICT)

ﬂ'ﬂammsﬁmgim Transportation & Logistics, Construction Materials, Industry Risk Ratings)
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ﬂ'ﬂammsﬁmgim (Power Generation, Biofuel, Chemical & Plastic Products,

Construction Contractor)

1N3LATIE (Tourism Sectors, Real Estate in Upcountry, Steel)
1IN3LAT1E (Automobile, Electronics & Electrical Appliances, Beverages)
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1iNqLATi (Real Estate in BMR)
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1INqLATE (Agricultural Products, Food)

#InTLA91z3ianq14 (Financial Sectors)
ﬁﬂﬁmmzﬁ(on & Gas, Petrochemicals, Industry Scenario Analysis)
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