How VIETNAM benefits from Thailand’s ENERGY4.0
: Policy towards Innovative Technologies and Smart Community
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v Secure Thailand Energy supply \
 Exploration and production of natural gas
and crude oil both on-shore and off-shore
« Improve diversification of energy mix by
government and private sector

. Increase the use of new & renewable energy
« International energy cooperation

General Prayuth Chan O-cha
Prime Minister

v Fair Energy Pricing
» Energy price restructure
» Appropriate tax among types of products

v' Energy Effiuciency & Conservation
+ More efficient use of energy
» Awareness of consumer

&I‘owards “ENERGY4.0"” Policy for Innovation and Integration/




Energy 4.0 Policy

Enps

. Gas and Electricity are at . Energy Price can be o Decrease GHG
BI | the secure [evel competitive compare «  Continuous decrease of
y Long term Electric with Neighbor Country :
) Energy Consumption
Reserve Margin aprx. 15% . Continuous decrease to . 9y h F]: RE
2P Reserve aprx. 11-12 30% ncrease share o to
year +30%

> BHENN

MEQH% Driven by National Energy Policy Administration Committee




Thailand Integrated Energy Blueprint

e Economy e Ecology

« Fuel Diversification: reduce reliance on natural gas and increase the share of
renewable energy, clean coal technology and power purchasing from neighboring

countries
» Research: Smart Grid, EV, Storage, SPP Hybrid Firm, etc.

+ Reduce Energy Intensity (EI) by 30% in 2036 in comparison with base year

2015
« Accelerate EE execution via 3 strategies: 1) Compulsory
2) Voluntary
................................................................................................................................................................ 3)-Complementary. ...

+ Support EE measures (EEP) in the transportation sector
* Promote the use of renewable Energy (AEDP): Biofuels
* Rebalance fuel mix by setting appropriate fuel price structures that reflect actual costs

(diversify types of fuels)

* Reduce natural gas demand in accordance with PDP, EEP & AEDP
+ Extend domestic natural gas supply & LNG Management
« Infrastructure for LNG import: gas pipelines, LNG receiving terminals etc.

« Increase the share of renewable energy to 30% by 2036

« Target by energy type: 1) Power generation: ~ 20% of electricity substitution
2) Heat: ~ 37% of heat substitution
3) Biofuel: ~ 25% of fuel substitution




2015 - 2036 (AEDP2015

Increase share of RE to 30% of Final Energy Consumption by year 2036

Total Target ktoe
RE Consumption (ktoe) 39 388.67
Final Energy Consumption (ktoe) 131 000
ShaedRE (%) 30%
ktoe . .
Thailand Energy Consumption
180,000  -------------omrmomr oo e 131,000
160,000
140,000
120,000 ) :
Final Energy Consumption
100,000
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Source, DEDE

®m RE Consumption ® Final Energy Consumption
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Energy Security
Economic Prosperity
Social Sustainabili

Ministry of Energy came up with
Energy 4.0 which is to use energy more
efficiently and to generate electricity by
taking into account cost and service.

At present, a development is made
combining the use of clean energy and
environmental protection that will lead to energy
conservation, clean environment and citizen’s

happiness. @

4

Electric Vehicle

.
. . Energy Storage

Thailand _ e e
Integ rated b e asduoru ALTERMATIVE ENEROY DEVELOFPMERNT FlLAK ®

LRI E DTS AR R TR R RIS T Tt ]
Energy 5 GAS PLAN \":'\“\_.//V
Blueprint GAS SPP Hybrid

e Traditional RE Generation Hybrid RE Policy

- PV Wini Hidrq;-4 AE Hybrid =

Smart City
Demand Energy Smart Sma:t- Grid
Response Management Grid
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CONCEPT

“Raise the standard and improve the efficiency of energy
usage by using clean energy and protecting environment in
order to create the effective energy usage without side effects
on the environment and improve the quality of life of people”

MAIN TASKS

Promote the use of Electric Vehicles (EV) in
Thalland
Create Smart Cities - Clean Energy projects

Support R&D on Energy Storage

VYVY V

Drive Bio Economy for Thailand
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4orving SEEEE e ) E
Issues 2016 2017 2018 2020 2021 >
o BMT& 20 EV Buses (Performance Testing) 2036
jr— 200 EV Buses (Pilot Project) 6 Battery & MOtOl‘\ Q EV Passenger
. . Capacity 1.2 million vehicles
Q MEA . 4 Charging Stations (BMTA 200 buses) > Vehicle & Charging
Station Standards O 690 Charging Stations
(3) _EG& 1 mini Bus & 1 Charging Station > Impact on the
- EV & Smart Grid system during Q EV Smart Charging
High Energy Performance EV & Station charging
. . > Law, Permission, Q Vehicle to Grid; V2G
@ P_Ib EV Buses & 4 Charging Station Tax
6 I11T/ EV Bus (Shuttle bus service for personnel)
. PTT HQ — BTS Mo Chit & (5 Supportive & )
@ /.
PTT Phra Khanong— BTS On Nut ol Persuasive Action Extend
. i i Measures for
@Pw EV Bus /Passenger ‘Chargmg Station Energy Users and Resu |ts
\ Entrepreneurs
r Q R&D J
@ Power Tariff b
é )

Cost of fuel consumption per km. in EV is lower than NGV
> Permanent Power

Subsidy for Tariff Structure
Demand + Energy + Ft L] free electricity
Charge Charge (50 Unit)
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1.1 Charging Station

1-20 FEB 16

To support government agencies, state enterprises and private companies to

Expected Outcome

3rd Round

Announcement

Contract

‘ Follow-up ’

Objective : :
\)—)J\—M-*J Ao set up 150 charging stations.
27 APR 16 14 JUN 16 3-26 0CT 16 1-20 DEC 16
Approved by “Start” 1st Round 2nd Round
ENCON Fund EVAT signed the
76,047,500 THB contract
= &
Proposal =111
/ | . = it
Electric Vehicle Association of Thailand
owner Type Round 1 Round 2 Round 3
Proportion of support EE—)p 100% 100% 100%
. 3 3 4
Government Quick 1,900,000 THB 1,900,000 THB 1,900,000 THB
agencies 3 3
Normal 100,000 THB 100,000 THB
3 3
State enterprises/s o]l [- ¢ 1,000,000 THB 1,000,000 THB
Non-g_ovemment 3 3
agencles Normal 100,000 THB 100,000 THB
Proportion of support ) 75% 50% 30%
. 10 10
Quick 700,000 THB 500,000 THB 300, ooo THB
N I 10 10
orma 70,000 THB 50,000 THB 30,000 THB
Total no. of Charging Stations 32 32 32

Total Round 4

100%

2
1,900,000 THB

30%

20
300,000 THB

100 22

VVVYV

Increase PEV usage
Decrease oil usage
CO, Reduction
Understand the
suitability of setting up
charging stations in
technical, economic,
social & environmental

aspects

Round 5 Total

100%

3
1,900,000 THB

14 SEP 2016
ENCON Fund
34,938,000 Bath

20%
25
200,000 THB
28 50
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Vehicle Type 4: Private Motorized Tricycles
(1,641 countrywide)

1.2 E-TukTuk

Low-cost tricycle

814 vehicles
Participant 284 Vehicles

22,036 Vehicles

Limited number of registration

@ |
Vehicle Type 8: Motorized Tricycle Taxis —
(20,395 Countrywide) P~

——————————————

E-Tuk Tuks are allowed to be registered
If capacity > 4kW & maximum speed > 45 km/hr

Domestic Manufacturer
/Exporter of E-TukTuks

Q Clean Fuel Energy Enterprise (C-FEE)
O TukTuk Factory (TTF)/Thai GreenView
QRMA

(Production rate 400 vehicles/year)

»

Promote the conversion of motorized tricycles to electric tricycles (E-TukTuk)

Year @ 2017 @ 2018 ® 2019 @ 2020 ® 2021 Total of 5 years
(No_?frgjfide) 100 900 3,000 6,000 12,000 22,000
Support from ENCON Fund 69,938,000 THB
Type 4 > 20 e—o (D Changing Fee 100,000 THB/Vehicle 100
300,000 THB/Vehicle New
Type 8 > 80 ) New Buying Fee e-TukTuks
@ Fee for modifying 100,000 THB/Vehicle
competition
100 for vocational
old schools & 100
e Modified
universities
TukTuks E-TukTuk

10



Energy Policy

& and Planning Office
() MINISTRY OF ENERGY

Giving research grant to promote energy conservation

and renewable energy for fiscal year 2016
(765 million THB)

Research Frameworks

Group 1

Focus on practical application

Energy storage technological development
for security and natural disaster

Energy storage technological development for
industrial estates/ renewable energy/ remote

areas

Energy storage technological development
for electric vehicles

2. Energy Storage

Group 2

Focus on Research & Development

R&D on energy storage materials ,
storage systems, and study on the use
of fuel cell

R&D on operational control of
energy storage systems and system
integration

“Thailand’s 20-Year Technological Development Strategy
on Energy Storage Systems”
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2.1 Energy Storage

Proportion
from No. of Budget | Percentage
Group Steering Research Framework Projects | (Million Baht) (%) Total
Committee
1 80% Framework 1 Energy storage technological 15 650.58 18.98 83.66
development for security and natural disaster
Framework 2 Energy storage technological 51 1,892.64 55.20
development for industrial estates/ renewable
energy/remote areas
Framework 3 Energy storage technological 13 324.93 9.48
development for electric vehicles
Total of Group 1 79 2,868.15 83.66
2 20% Framework 4 R&D on energy storage materials 31 433.54 12.60 16.34
, storage systems, and study on the use of fuel
cell
Framework 5 R&D on operational control of 10 90.57 2.63
energy storage systems and system integration
Framework 6 Thailand’s 20- year 2 36.27 1.05
Technological Development Strategy on Energy
Storage Systems
Total of Group 1 43 560.38 16.34
Total 122 3,428.53 100 100

12
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Power generation from a combination of power plants from renewable sources
(PV, Wind, Hydro) and bioenergy power plants (Biomass, Biogas, MSW)
To decrease fluctuation and create stability to the power system Firm

or Bioenergy

W| I‘ld RE-mix Generation
=5
- r.; o W Biocnersy o Wind v
P -

)ﬁx QD< T+ JLtJ » -
WFT T\s 4‘ 0.20
Small Hydro o ¢ 1w u » w6 e u e w

SPP Hybrid Proposal:
» Use 1 or a combination of technologies without setting a proportion of renewables
> A type of contract with EGAT must be Firm

» Power purchase from new power producers only (ex. SPP with the condition of <30 MW)
& the location of the power plants must be in the same substation

> Type of power purchase: Competitive Bidding

13
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Pillar 1 4.1 Smart Grid

Electricity Generating System

"
. l‘i.,\ l%\ ,.:"\\
Reduce the maximum \ e, & S ‘ 7 28
peak of 350 MW VV l
Fossil Fuel Power Plant RE Power Plant  [HESEEE. :

b

Electricity Grid

' Existing Electricity Circuit
é (Not microgrid)
Re : Renewable Energy DR : Demand Response NCC : National Control Center

ESS : Energy Storage EMS : Energy Management System  DRCC : Demand Response Control Center
14
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4. Thailand Smart Nation
4.2 Smart Cities

Low Carbon Economy Self Sufficiency Su pport from ENCON Fund 1 15,005,500 THB

Smart City Security
(City, Home, Transportation)

Infrastructure l

[ . I t t Fair Competition
. 5 Transparency
l e Bio Economy
Diversification
@

>~

A Having fun thinking
I/ N Creating a Smart City

D 64‘!0‘ an’sp:

© — 3

{&G 2 —

Self Suffici / Infrastructure Fair Competition / Smart (City,Home,
0 Seour::y oanoy 9 Diversifioation e Investment o Transparency e Transportation)
e Low Carbon 0 Bio

Economy Economy

&

Energy & Environment Renewable
Conservation Energy

ASSVIS IOWE 222t
MINISTRY OF E

Smart Mobility Smart Energy

- e S

Smart Governance

15

7 Concepts of . X\
Smart City // |

Smart Environment
Tassnismiuayunisesnuuuiasdsaios

{Smart Cities-Clean Energy) = ~ www.thailandsmartcities.com I
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Smart Cities (cont.)

¥ Thai Green Building Institute received 155 million THB from the ENCON fund
a0 ﬁ: e Open for proposal: 3 October— 21 December 2016
ol s - http: / /www.thailandsmartcities.com
W‘ ' %\ T G B 1 As of now, 17 applicants submitted their proposal to join the project.

& F Q SIS
§
| S & & & & & &
a5 S
Smart Criteria ®<</ ®§\ @Q @Q/ @‘(/ ©Q7 @(9 o> Total
7 Smart City Model
» @ Energy Saving City Model ® Innovative City © City for new entrepreneur

Small City
Q Utility Space
100,000 — 500,000 sq.m. .

Q Electricity Demand

O Population
Not less than 5,000 - 15,000 f

Aug 17 @ Step (3) 20 10 10 10 30 10 10 20 120

SN T 7 Project 4mm 10,000,000 THB/Project 4

step O 25 20 10 10 10 15 10 20 120

Master Plan 20 Project 4 500,000 THB/Project
Big City Dec 16 @

Step (1) 25 20 10 10 10 15 10 20 120
O Utility Space

> 500,000 sq.m. ® ggﬁap:"a' Unlimited Free
O Electricity Demand P|anning ® ®
> 8 MW Sep 16 - 0 »
Q Population : : nvironmen Renewable
S 55,000 City Planning Energy Saving Energy

16
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Train 4,043 km. public transportation

Present Shift-Mode/ Keys Driving Target in 2036
Measu re on % & Reduce energy used in
[ —— increasing @@ Energy Saving Engine transportation sector by 45%
Energy Efficiency from BAU
Public
Transportation Road - Rail ETEEEs i VD 6

Electric train 100 km.

Oil transportation by

Oil truck-> Pipeline pipeline instead of oil truck

by truck

Oil used in
transportation sector
132 m. litre/day

Oil > Electricity 1.2 million EV

= ® ¢
=@

: . Oil Increase the production potential
Biofuel used: S and biofuel proportion by 3-4 folds
* B100 = 4 m. litre/day Biofuel

 Ethanol 3.5m. litre/day

Oil transportation |

Innovation

EV Charging * Next Generation
Reduce the use of oil stations - < | Battery ] gllgf:i:)nom
by 3.6 m. litre/day Y 17

(%)
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Shift-Mode / Keys Driving

Increase EI « Reduce electricity used by 89,000 unit
Lg\# Energy to international « Reduce the construction of 10 power
111197 standard
plants
Imbalance energy mix
> * Reduce NG dependency by 50%
Imbalance energy mix & N L Balance energy mix « Double the use of RE
% unstable supply from & I & . hase f
renewables -_ RE Non-firm ncreéase power purchase from
N neighboring countries
Firm/Hybrid
; Elziiely geansisition Central Market - ASEAN Electricity Hub
system and electricity T N o _
its full potential L, erit Order to other ASEAN countries
- 2 Centralized generation . Centralized Generation | , paquce transmission lines
y o urden from ] istributed Generation .
grid investment A /SMART Grid * SMART Grid

% Micro Grid ‘- - Energy Storage System
m' & * SMART Energy ' «  SPP Hybrid Firm/VSPP Firm
S, )~ Management

@~ D . SMART Grid

« Next Generation of Renewabl;
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Keys Driving

Energy Conservation

‘I‘. Inefficient thermal
-& energy used in

industrial sector Change to

bioenergy/biomass

Liberalized Natural

Monopoly in Gas Market
natural gas
industry
LNG
o e Exploration & Production
< in the Gulf of Thailand
demand

5,019 MMscfd Construction of

LNG Terminal

Reduce energy used in industrial
sector by 22%

Increase heat production from RE
by 37%

Stable and secured natural gas
supply and competitive price under
liberalized system

Continuation of production in the
Gulf of Thailand

Adequate Infrastructure for natural
gas supply

Technology for heat production
from renewables

Renewable Heat Incentive

19
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- Effective and Predictable Policy plays a key role to promote and
ensure successful integration of RE technologies.

— Increase the value of RE in relation to fossil-fuel technologies
— Increase confidence for investment and deployment in RE

« RE technology remains a policy-driven market
— FiTs are the main policy for driving deployment of renewables in ASEAN
— New investment/installation is influenced by support schemes
— Strategies to deal with in-coming disruptive energy technologies

Biomass
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Regional & Bilateral Collaboration is key

- Collaborations among ASEAN countries are essential to
— Establish free and fair energy market

— Achieve higher RE technology deployment
« R&D collaboration, transfer of knowledge, know how

« Optimizing and sharing of RE resource through cross-border
interconnection

« Geographical diversifications — improved matching of RE generation and
demand across different countries

« Common Regulatory Frameworks need to be established
to ensure benefits for every country in the Region

 Regional Energy Cooperation Framework e.g. ASEAN
Plan of Action for Energy Cooperation (APAEC) 2016-2025,
EAS Energy Roadmap still be a good tool

— but need serious commitment and inputs from all member
countries, while strengthening Bilateral



- Thank you -
www.eppo.go.th
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