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* Long term energy planning
— |s vital but must be adaptable for change & constraint

* Priority in long energy planning of Thailand

— Energy efficiency (same output, less input)
L> Forecast of electricity, oil & gas demand
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Thailand Integrated Energy Blueprint (2015 - 2035)

Enos

Sustainability

= Reserve of electricity and natural : = Reduce green house gasin
gas maintain at secure and - MOdera_te energ}_’ price . electﬂcit;gr::oductionga
sufficientlevel comparing to neighboring - Promote enersy efficiency

] rLr‘l):rggit:Enleslgfmw resene countries = Increase proportion of RE up to

= 2PReserve~ 11-12years * Elreduces by > -30% 30%

Wavs

Oversee & steer by Energy Policy Administration Committee

Means

Incorporate with Suggestions from National Reform Steering Committee and

MOE internal restructuring



I e Barving s TIEB: Long-term Energy Development Plans

Power Development Plan (PDP 2015)

Energy Efficiency Plan (EEP) 2015

Alternative Energy Development Plan (AEDP) 2015

Oil Plan (Fuel for transportation incl. EV, NGV, LPG)

Gas Plan (Pipeline + LNG Facilities)
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Energy Efficiency Target

e 2010: Ref from Agreement by APEC Leaders in 2007

20-Year Energy Efficiency Development Plan

e 2011 (EEDP: 2011-2030)

Energy Efficiency Plan
e 2015 (EEP: 2015-2036)



G EEP 2015 Saving Target

A Target to reduce Energy Intensity by 30% in 2036,
compared with that in 2010
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http://www.renewableenergy-asia.com/Portals/0/seminar/Presentation/03-
Overview%200f%20Energy%20Efficiency%20Development%20Plan%20(EEDP%202015).pdf



http://www.renewableenergy-asia.com/Portals/0/seminar/Presentation/03-Overview of Energy Efficiency Development Plan (EEDP 2015).pdf

Summary of EEP 2015 Target
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by Measures
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Target in Economic Sectors in 2036
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10 Measures for Energy Efficiency (1/4)

1. Measure for controlled factory and controlled building management
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10 Measures for Energy Efficiency (2/4)

4. Measure on compulsory energy efficiency standards for the production and
distribution of energv (EERS).
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6. Measure on the use of Light Emitting Diode (LED)
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10 Measures for Energy Efficiency (3/4)

7. Measure on energy conservation in the transportation sector
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EE7-1 Adjust fuel price structure 2%
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Logistics and transportation
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40,000 - BAU EI 30% #2553 management ’
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30,000 -
EE7-6 Revolving fund for transport sector 104 588 2%
20,000 EE7-7 Financial mechanism (transport) 394 1,216 4%
E E P SOP+DSM

10,000 Transportation infrastructure

Hﬁfﬂﬁﬂ 1 ey ~ 7.35 115154 EE7-8 (passenger, fuel) S
EE7-9 Double track train infrastructure 2,040 4,922 16%
2015 - 2036 S
EE7-10  Electric vehicles 75 1,123 4%
1,716 8,338 30,213 100%
EV Bus Procurement Project by BMTA (500 buses) .
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W) IR -7 Innovation System Development
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£V 7 pr— R i
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 EV targeted to replace gasoline car
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10 Measures for Energy Efficiency (4/4)

8. Measure for promotion of education, research, technology development on
energy conservation
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10. Measure to create public awareness on energy conservation
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Expected Outcome

» Funding from ENCON 123,200 Million THB or ~ 5,600 Million THB/year
» Reduce total energy consumption of 558,600 ktoe or 8,500 Billion THB over 22 yrs
» 1%t 7-year of action plan (2015-2021)

E| (2010) real E| (2021) forecast Total energy

15.28 » 12.83 » saving at 2021

ktoe/billion THB ktoe/billion THB 14,501 ktoe
Reduce 16% 28% from 51,700 ktoe

Energy saving
(ktoe) @2021

Energy Controlled factory 5,285 = 7,260 units 2,237
management Controlled building 3,008 - 4,400 units

EE2 Building code New building 2,700 units 66

EE3 Equipment Improve 4 products, Label 27 products 1277
code Improve A/C rated no 5 EER = SEER ’

EE4 EERS Prepare law and regulation

EE5 Financial Standard Offer Program (SOP), DSM Bidding, Soft loan, ESCOs, Tax incentive 2,424

EE6 LED Change 13 million bulbs (street light, govt building) 159

Change excise tax structure (1 Jan 2016) / MRT 10 lines

EE7 Transportation  Double track railway 3,000 km / Expand fuel pipeline 600 km (North @2021) 8,338 rR&EO :
Energy saving tires 7.5 million units / Logistic system / 80,000 to truck AW @gga;c“

e ax

EE8,9,10 R&D, HRD, PR ““;‘:ﬁ”&\ae“c\xf

Total energy saving (ktoe) 14,501
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"We can't afford long term planning. We may not even be
here tomorrow."



Energy Efficiency Strategic Plans

3 Strategies 10 Measures
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= Increase Energy Balance
Clean coal Technology

= Coal Center

Load Forecast from 2015 - 2036

GWh _ =
450,000 Comparison of net Energy Consumption
forecast including Energy Efficiency Measure 393,335
400,000 [e))
1. BAU Scenario includes the summation of former and 5 S
current Energy Efficiency Measure at 22,456 GWh
350,000
(ease)
326,119
300,000
250,000 Hamburger
_ Crisis
200,000

150,000 _ o

Consumption Reduction from Ener: Efficien

Compared to BAU Scenario (GWh)

2. Ener:

100,000

-548 | -38,446 -67,216

-7,969 |

1+2=89,672 GWh

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

50,000 720,115 I

= Extend Natural
Resources

= Support Exploration &BAU
Production in Thailan®™*?*

* Promoting :
Waste to Energy,
Biomass, Biogas,
Solar Energy

= Extend Natural Resources

= Support Exploration &
Production in Thailand
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LNG Terminal #2 (1087 udu)
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Reflexing World Oil Price

Energy Efficiency
Mitigation
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60000 | e Renewable Energy Consumption A Target to reduce Energy Intensity by 30% in 2036,
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Thailand’s opportunity in light of emerging
technology, market condition and resource base

Thailand resource base

« Biomass/biofuels: Abundant agricultural feedstock

« Solar PV: Good radiation because Thailand is only
1,500 km. away from equator

* Hydro Power, Oil & Gas: Proximity to countries with
untapped resourced (Laos, Myanmar, Cambodia)

Technology Market condition

 Renewable Power: Rapidly
declining cost of solar

- Biofuels: Prospect of 2nd
generation (Cellulose) and 3
generation (algae)

- Coal Power: High efficiency,
low emissions clean coal
technology now on-stream
(USC, IGCC)

« Oil & Gas: Breakthroughs in
extraction and recovery (Shale
Gas, Unconventional Oil)

 Oil price decline: and growing

momentum for subsidy reform

across ASEAN

« AEC integration: catalyst for
cross-country projects and
infrastructure interconnections



Plans need to include “"bold moves” to shape Thailand outcomes

Description Impact

Rebalance power mix with clean coal * Reach 25% coal in power

Conventional technology deployment for half of all new mix vs. 20% today

power (PDP) fi, M thermal plants = 20% clean coal vs. only
—— Coal Center normal coal today

Remove subsidies to convey market price * Achieve 30% energy
Energy - _ signal intensity reduction

Efficiency = Accelerate EE execution via bench-
marking, accountability and enforcement

SENEVELES
(AEDP)

Biofuels
(AEDP)

Oil & Gas

Three pronged approach for cost
effective scale up of renewables:

— Drive: Waste Biomass and Biogas
— Pace: Solar
— Monitor: Wind

Improve yield to limit oil imports, increase
bio-fuels and benefit rural community

Counter production decline with E&P
activity stimulus policies (“Reimagine Gulf of
Thailand”)

Channel subsidies directly to target
segments in need

Achieve cost < LNG
parity for 20% RES share
in power mix (vs. ~8%
today)

~20% substitution in
transport (vs. 4% today)

Up to THB 50 BIn/y GDP
impact

Limit domestic gas
decline rate at ~2-5% p.a.
(vs. -11% BAU)

Unleash THB ~380B for
productive use



Incorporating “bold moves” will make Thailand internationally
competitive along the five energy dimensions

Outcome of plans Impact on energy system

Oil & Gas
Domestic gas @ ~2%
decline ratei.e. 2.2
bcf/d in 2036

EEDP
30% energy intensity
reduction
Fossil fuel subsidy
removal, tgt. subsidies

Cost

PDP
(conventional power)
30% coal fired

power

AEDP
20% RES generation

biofuels @ cost parity

Energy support
19% oil demand met by sustainability?

0 % difference of scenario vs. BAU

competitiveness

9° ©

,@ﬁ‘i
'l

) 2036 deltamoves () 2036 BAU

* Supply security

Environmel
and energy
efficiency

Socio-economic
support
for the needed?

1 Assuming fossil fuel subsidies are removed, but renewables are still subsidised; estimates based on Brazil case study
2 Assuming similar average success rate as other targeted subsidy schemes such as Bolsa Familia in Brazil

Source: PDP ,AEDP, EEDP, Gas master plan, and Oil master plan



