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Policies Supporting Renewable Energy and
Approval Process of Renewable Energy Project
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Regulatory Structure

Energy Development Plans: PDP/AEDP

Electricity Procurement

Power Purchasing Process (RE project)

Supportive measure

The up-to-date FiT
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Thai Energy Regulatory Commission’s: Regulatory Structure

Cabinet
National Energy Policy Council (NEPC) Electricity Natural Gas
f f f Energy Regulatory
Committee on Energy Conservation Ministry of Energy Commission
Energy Policy Promotion Fund (MoEN) (ERC)
Administration Committee (ENCON .
(CEPA) Fund Committee) Ecljrir?;or:/tlsdii'l

*

recommendations
related to the %
energy industry?
. ) ) operation to thel  Office of the Energy Regulator

Energy Policy and Planning Office (EPPO) Minister and the Commissiong()é)ERg) ’
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Thailand’s Energy Development Plans

Alternative Energy
Development Plan

(AEDP)
Power o
Development Plan Energy Energy Efficiency
(PDP) Development Development Plan
Plans (EEDP)

All plans are now under reviewing
by Ministry of Energy




Thailand’s Power Development Plan (PDP)

PDP 2010 Revision 3 (Yr 2012-2030)
Revised in June 2012

80,000
70,686 MW

70,000

60,000

50,000 39,542 MW

40,000

Now under reviewing

37,594 MW
30,000 (Nov 2014) by Ministry of Energy

20,000

10,000

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

«=0==PDP | 34,265 | 36,491 | 39,542 | 43,157 | 45,530 | 47,240 | 48,329 | 51,386 | 50,389 | 52,912 | 56,135 | 56,732 | 59,509 | 60,477 | 64,007 | 64,979 | 67,012 | 69,358 | 70,686

—#— Actual | 32,600 | 35,894 | 37,594

The added capacity during 2012 - 2030 of 55,130 MW can be classified by power plant types as the following:

Renewable energy power plants 14,580 MW 2. Cogen_eration 6,476 MW
- Power purchase from domestic 9,481 MW 3. Combined cycle power plants 25,451 MW
4. Thermal power plants 8,623 MW

- Power purchase from neighboring countries
5,099 MW - Coal-fired power plants 4,400 MW

_ Nuclear pOWGI’ p|antS 2’000 MW AAUAINISWAaJIu  COMMISSION
- Gas turbine power plants 750 MW 5
- Power purchase from neighboring countries 1,473 MW

AfIENSSUMS ENERGY REGULATORY
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Projection of Energy Generation by Fuel Types (PDP 2010 ReVv.3)

Gwh
/000 1 Renewable Energy
0,000 -
80,000 -
240,000
200,000 - VAL Natural
14% Gas
15%
160,000 -BRSXL
120,000
64% | 65%] 68%] 67% 64%] 63%] 62%
80,000
m!mported
Coal
40,000 9%  10% 10% 11% 11% 11% 12% 12% 12%
10% 9% 9% Lignite
Nuclear

2012 - 2030 4
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Alternative Energy Development Plan (AEDP) in 2012-2021

Renewable
Heat
(in industry)

Transportation

Electricity

Alternative Energy Target in 2021:

25% of the total energy consumption
A A

= Solar, Wind, = Ethanol = Biomass,
Hydro, Waste, = Bio-diesel Waste, Biogas
Biomass & = Jatropha & Solar
Biogas curcas & Algae
= Geothermal, (As gasoline
Tidal substitute)
Remarks:

= AEDP is approved by the Cabinet on Dec 30, 2011

= The Adder is Thailand current pricing subsidy for electricity
generated by renewable energy for a certain period
depending on types of renewable energy

To reduce CO, emissions 76 Mton/year

The Strategic Plan

Promoting renewable
energy production and
use in community

Providing adequate
intensive

Amending related
regulations

Improving the Grid
infrastructure

Public Relations

=1,000 MW of Rooftop solar
=Wind power hybrid

eHydro used in off-grid area
<Waste to energy

eIntroduce Distributed-Green-Generation
(DGG)

=Substitute the Adder by Feed In Tariff
(FiT)

eFactories Act esp. for solar project
eLand use esp. for wind project

eImprove power transmission/distribution
network

e|ntroduce Smart Grid

PR for renewable energy
<Set up the renewable energy networking

=Silicon Wafers

<Power storage

<Refuse-derived fuel (RDF) management
eBiomass-to-Liquid technology



AEDP Target in 2021

Installed Capacity
(MW)

6,000

5,000

4,000

3,000

2,000

1,000

= AEDP in 2021

AEDP in 2021

Wind

Solar Biomass

3,000 1,800 4,800

Now under reviewing
by Ministry of Energy

Solar 3,000 MW

Y

200

2,000

= Solar Farm
= Solar Rooftop

= Solar (Goverment/Co-operatives)

I [
. Hydro Geothermal/
Biogas Waste  Mini/Micro)  Tidal
3,600 400 324 3

Total: 13,927 MW

AnENSSUMS ENERGY REGULATORY
AIAUAINISWAIITY  COMMISSION
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AEDP Target in 2021 vs COD in 2014

Installed Calz;c‘i;\)f AEDP in 2021 vs Operation in 2014
6,000
Solar PV Rooftop
120
51000 100 100
80
4,000 6
40 30.9
3,000 []
Household Busin::ztBol:iylding/
M Target (MW) 100 100
2,000 mCcoD 1.0392 30.9
W Target (MW) mCOD
1,000
] il ]
. . . Hydro Geothermal/
Solar Wind Biomass Biogas Waste (Mini/Micro) Tidal
= AEDP in 2021 3,000 1,800 4,800 3,600 400 324 3
= COD 1,354.1 215.8 2,366.7 219.0 46.0 144 -
= AEDP in 2021 = COD
AEDP in 2021.: 13,927 MW

Now under reviewing Operation in Dec 2014: ~4,200 MW

by Ministry of Energy

AnENSSUMS ENERGY REGULATORY
AIAUAINISWAIITY  COMMISSION
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Thailand’s Electricity Procurement

Request for Proposal

--------------------------

------------------------
*
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Power purchasing Regulations

SPP (10 - 90 MW)

‘e
-------------------------

Power Utilities

ral & Price)  Selection
3 _ Firm RE
: Al and Non-Firm
: | Cogeneration .
E (RE & Cogeneration)

Large
Elec. Customers

First-come, First-served

-----------------------------------------------------------------------------------------------------
ooooo

VSPP (not over 10 MW)

RE & Cogeneration
(all non-firm contract)

sells electricity

MEA

Elec. Customers

10



Power Purchasing Process on RE Project

. . . R ks:
1 National Energy Policy Council >10 MW EIA fen(;ﬁirr:d
(NEPC) 3
Apply for
) ) Licenses
Set the policy on RE promotlo( &)
such as MW target, types, ---, ERC ‘
supportive mechanism ! Licenses for the energy
(rate of Adder/FiT) Submit the ! industry operation
I (Energy Act.
& proposals : (Energy Act.)
Energy Regulatory Commission l
(ERC) Power - Building Permit
H H 41 1
2 (IEJGTT't::; ! (Building Control Act.)
Set up PEA) '
o)
Power purchasing Factories License
regulation (Factory Act.)
Selection
ERC's role: o) — ] ' Generating License
- Monitoring the selection procedures to - (Energy Act.) :
ensure fairness for all parties :
- Considering any issues with the power 5 :
purchasing regulation/ PPA and ERC has —|| License of Energy development R
a right to make final determinations CcoD : and promotion Act.




Supportive measure to RE project (Energy policy) 12

e B-‘dd-\“g

FiT
» Ground-mount Solar 5.66 Baht/kWh
* Solar PV Rooftop < 10 kW 6.85 Baht/kWh

et'\‘:‘\'
com?P

» Waste
e 4 . Biomass
(’e}“ * Biogas (Energy crop included)
X * Wind . titi
N « Hydro ompetitive
(oz\ ‘ 2013 Bidding
0
Q\@" FiT (Solar PV Rooftop 25 yrs, NOW COD within June 2015)
» Household < 10 kW 6.96 Baht/kWh
» Business Building/Factory >10-250 kW 6.55 Baht/kWh
O 2006 » Business Building/Factory >10-250 kW 6.16 Baht/kWh
Adder . s
Energy . Solar We are now in transition:
Policy * Wind . Adderto FiT
» Biomass
- Biogas * First-come, first-served to Competitive

Hydro Bidding
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The most up-to date FiT (NEPC resolution in Dec 2014)

Baht/kWh The most up-to-date FiT (COD by 2017)

I.HNW-LU'I.\\I.

. Biogas .
ISWM . Biomass . e Biogas Hydro
ISWM ISWM Landfill Biomass Biomass (Liquid/ .
Scale < 10 MW <simw 713 S3Mw waste simw 713 S3mw o soig (Energy =200 - Wind
MW MW Crop) kw
waste)
mFiTF 3.13 2.61 2.39 5.6 3.13 2.61 2.39 3.76 2.79 4.9 6.06
= FiTV,2017 3.21 3.21 2.69 0 2.21 2.21 1.85 0 2,55 0 0
® FiT Premium for 8 years
(Bio Project only) 0.7 0.7 0.7 0 0.5 0.4 0.3 0.5 0.5 0 0
= FiT Premium (Located_m the most 3 southern 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
provinces)
u FiT Premium (Located in the most 3 southern provinces) ® FiT Premium for 8 years = FiTV,2017 mFiTF
(Bio Project only)
20 Years
except Landfill waste 10 years
Remarks:
» FiTF: FT fixed

n FITV: FiT Varlable 2,2\:{;‘:5:11’!‘:5‘].““ Sﬁfmﬁé;EDiULATnpv
= ISWM: Integrated Solid Waste Management 13
= 33 Baht ~ 1USD
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Qrid capacity

s

0 MWtarge —— |
“< & Zoning \—

& P : e
O/I,\le\"i(fPD
 &AEDP

~Competitive Bidding
Process & Selection
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Thank you

@ WWW.erc.or.th

Trust akeholders can frust that commiments will be honored.
Aswwdelu diidsuldEumunsniFedulufian nnw. SofulerArdutiunis
The Enengy Regukatony Commission (ERCH will regulate without prejudice
Reliability and Consistency and the ERC's dedisons will ba consistant over tme.
Asudwdefionazastundsnd Duna

N Frintudoononuidusssy ilDofofiurUborunSa O SolrmsSon

srzmsdofulrsasdniituiivnisv:degslnowuntioed Juna

Unity The ERC will work together with a team spiit fo achieve the defined vision.

1onnw Dreonniw AwnfA TRronuA rclyonunoiBooiunmoiueusns

Social Accountability
Auvnuaunsnasavasuld

The ERC's operation, decision, and appeal processes
OAGnlundfSud@azou

will be ocoountable and open to public participation.
msdhilunstr:msdofuleAunsn@ne saslaiwudeaisisousuld

e ERC’s operation, decision, and appeal processes will be transparent

Transparenc and independent, in compbance with the law, whils keeping key

Cll"ld |ndependence stakeholders and economic autonomy at amm's length.
Tusalana:iDudas:

MISAWIUNIS NISGOAUTY IFENSIUDUMISQNSSN
SuiSouSouSouiluludoundwidsyla na-nuldnnrung
DaowAnginAZougTeuldiFo tA-0Sas:nnIsiiu

AfIENSSUMS

ENERGY REGULATORY,
AAUAINISWaIIU

COMMISSION 15




