
Thailand’s Energy 4.0

Dr. Twarath Sutabutr
Director General, Energy Policy and Planning Office (EPPO)

Ministry of Energy  



Welcome all representative from GMS country 
under the workshop of Regional Capacity Building Program 

on Energy Efficiency Policies in 
the Greater Mekong Subregion



Energy 4.0
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Ministry of Energy came up with 
Energy 4.0 which is to use energy 
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.

Thailand 
Integrated 
Energy 
Blueprint 

Driven by Innovation

Demand 
Response

Energy 
Management

Smart 
Grid



Electricity 4.0Electricity 4.0

Present Shift-Mode / Keys Driving Target in 2036

Centralized generation
and distribution system

& Burden from
gird investment

Imbalance energy mix &
unstable supply from 

renewables

Electricity generation 
system and electricity 
grid are not utilized to 

its full potential

Low Energy 
Efficiency

• Reduce NG dependency by 50% 
• Double the use of RE
• Increase power purchase from 

neighboring countries

• ASEAN Electricity Hub
• Competitive  electricity tariff 

to other ASEAN countries

• Reduce electricity used by 89,000 unit
• Reduce the construction of 10 power 

plants

Imbalance energy mix


Balance energy mix

RE Non-firm


Firm/Hybrid

Centralized Generation


Distributed Generation
/SMART Grid

Central Market
+ 

Merit Order

• Reduce transmission lines 
investment 

• SMART Grid

Increase EI            
to international 

standard

• Micro Grid
• SMART Energy 

Management
• SMART Grid

• Energy Storage System
• SPP Hybrid Firm/VSPP Firm
• Next Generation of Renewable

Innovation
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Fuel for Transportation 4.0Fuel for Transportation 4.0

Present Shift-Mode/ Keys Driving

Oil used in 
transportation sector

132 m. litre/day

Biofuel used: 
• B100 = 4 m. litre/day
• Ethanol 3.5m. litre/day

Oil transportation
by truck

Target in 2036

Oil Electricity

Road  Rail

1.2 million EV 

Oil


Biofuel

Increase the production potential 
and biofuel proportion by 3-4 folds

Oil truck Pipeline Oil transportation by 
pipeline instead of oil truck

Public 
Transportation

Train 4,043 km.
Electric train 100 km.

Increase the use of                  
public transportation

Measure on 
increasing 

Energy Efficiency
Energy Saving Engine

EVInnovation
Charging 
stations

 Next Generation
Biofuel
 Bio-Economy

Battery

Reduce energy used in 
transportation sector by 45% 

from BAU

Reduce the use of oil 
by 3.6 m. litre/day
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Heat 4.0Heat 4.0

Present Keys Driving Target in 2036

Monopoly in 
natural gas 

industry

Natural gas 
demand 

5,019 MMscfd

Liberalized Natural 
Gas Market

Construction of 
LNG Terminal

Change to 
bioenergy/biomass

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

Increase heat production from RE 
by 37%

Inefficient thermal 
energy used in 
industrial sector

Energy Conservation Reduce energy used in industrial 
sector by 22%

Innovation
Technology for heat production 

from renewables Renewable Heat Incentive

LNG

Exploration & Production 
in the Gulf of Thailand

Continuation of production in the 
Gulf of Thailand

Adequate Infrastructure for natural 
gas supply
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Agenda

Energy policy Implementation Progress
Thailand 4.0
Energy 4.0
TIEB

Years 2010-2015
Electric vehicles
- R & D
- Prototype
Infrastructure

Years 2016-2017
Pilot project
- Electric bus, 

Tuk-Tuk
- Charging station
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Thailand 4.0 

Energy storage (ES) Small power 
producer (SPP)

OILGASPDP 
power plan

Food, Agriculture
Biotechnology

Public Health and 
Medical Technology

Smart Devices, 
Robotics& Mechatronics

Digital, IoT & 
Embedded Technology

Creative, Culture & 
High Value Services

New S-Curve

Next – Generation 
Automotive Robotics Aviation and Logistics

Smart Electronics Medical Hub Biofuels and 
Biochemicals

Food for the Future Digital

First S-Curve
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Affluent, Medical and 
Wellness Tourism

Agriculture and 
Biotechnolgy

EEP
Energy efficiency

AEDP
Alternative energy

Thailand Integrated Energy Blueprint (TIEB)

Electric vehicle (EV) Smart City (SC) 
Smart Grid (SG)

Energy 4.0
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Energy policy

At the end of Energy Blueprint on 2036

Target
Reduce Energy intensity by 30% 

Focusing on transportation sector which is 
the highest energy consumption

690 Charging stations

1.2 Million EV (PHEV&BEV) 

PDP

EEP AEDP

Energy demand deduction = 1,123 ktoe
(transportation sector )
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EV Promotion in the Past

2010 2011 2012 2013 2014 2015

EV &
Charging 
Station

R&D

Prototype

2 EV car 
4 Charging Station

16 EV car 
10 Charging Station
- Bangkean, Bangyai, 

Samsen etc.

1 EV Bus [43 ทีѷน ัѷง] 1 EV Bus [18 ทีѷน ัѷง]
1 Mobile Charging
- Chulalongkorn U.

PTT MEA PEA Silpakorn U.

Motorcycle
Master Plan

Motorcycle
Performance Test

KMITL

Charging Station [FS]

Ramkhamhaeng U.

Infrastructure

EPPO

Y2016

ปี 58
EV Bus-Long Transit [FS]
150 km from Bangkok

KMUTNB 

Thammasat U.

EV Promotion

Pilot EV
Motorcycle & EV development
Technology 

NSTDA

Y2016

Suranaree U.

Chulalongkorn U.

Smart Grid Motor for EV Motorcycle 

Y 2010-2015
o Total 13 Projects
o 9 Project supported 

by Energy 
Conservation 
Promotion Fund

Silpakorn U.

PEA
PEA
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EV Promotion in the Past

EGAT-NSTDA

2. EV Technology development 
and their effect in Thailand, 
Y2012-2013

1. Pilot Electric vehicle, Y2010-2016

3. Promotion of small EV 
Production and Utilization, 
Y2014-2016

MEA

 16 EV car 
 10 Charging Station 

in MEA area
 Billing System Development
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EV Promotion in the Past

PEA PTT

 Development of environmentally-friendly EV and 
installation of charging station 

 Development of small EV 
 Research and development of motor and driving

 Pilot Charging Station 
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Phase 1 
2016-2017

Preparation

EGAT 1 mini Bus & 1 Charging Station
EV & Smart Grid
High Energy Performance EV & Station  

PEA EV Buses & 4 Charging Station
Suvarnabhumi – Pattaya

PTT EV Bus (Shuttle bus service for personnels)
PTT HQ – BTS Mo Chit 
PTT Phra Khanong– BTS On Nut 

Private

Power Tariff

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

Driving   
Issues

4

MEA 4 Charging Stations (BMTA 200 buses)

BMTA   20 EV Buses   (Performance Testing)
200 EV Buses   (Pilot Project)













Phase 2
2018-2020

 Battery & Motor 
Capacity

 Vehicle & Charging 
Station Standards

 Impact on the 
system during 
charging

 Law, Permission, 
Tax

 Human Resource

 Supportive & 
Persuasive 
Measures  for 
Energy Users and 
Entrepreneurs

 R&D

 Permanent Power 
Tariff Structure

Action 
Plan

Research

Charging Station

Phase 3
2021  2036

Extend 
Results

2036
 EV Passenger 

1.2 million vehicles

 690 Charging Stations

 EV Smart Charging

 Vehicle to Grid; V2G

Extend Results

EV Bus /Passenger EPPO

EV Action Plan
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EV Charging station Promotion



To supporting the government agency, state enterprise and private sector install 150 
charging stationObjective

 Increase PEV usage
 Decrease oil usage
 Decrease CO2
 Technical knowledge 

of Charging Station 
(include Economic, 
Public and 
Environment)

CommitteeConsider

Result

Proposal
Contract

Follow

27 April 2016 14 June 2016
“Start”

Sign Agreement

Expected Results

Electric Vehicle Association of Thailand

14 Sep 2016

76,047,500 Bath

Oct 2016
Recruit round 1

Dec 2016
Recruit round 2

1-20 Feb 2017
Recruit round 3Energy Conservation 

Promotion Fund

34,938,000 Bath

Government 
Agency

State 
enterprise

Private sector

Supporting ratio

Supporting ratio

Round 1 Round 2 Round 3 Round 4 Round 5 TotalTotalCharging station 
Owner

Total Charging station 17



EV Charging station Promotion

Quick Charge & Normal Charge
Quick Charge
Normal Charge

Result from Round 1 & 2 & 3
Expected to install 84 charging outlets 
(35 Normal & 49 Quick Charging outlets)
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E-Tuk Tuk Promotion

Limited Registration

  Promotion for changing old Tuk-Tuk to Electric Tuk-Tuk

รย 4: Private Tuk-Tuk (1,641 Car)

รย 8: Public Tuk-Tuk
(20,395 Car)

22,036 Car 

EV Tuk-Tuk could be registration
If power ≥ 4 kW, Max. Velocity ≥ 45 km/hr

Low cost 
Tuk-Tuk Project

814 car
Joined 284 car 

Old Tuk-Tuk
100 Car

รย 4  20 Car

รย 8  80 Car

Changing price

Buying price

 

 

Modified e-
Tuk Tuk
100 Car

  Student Competition 

Year 2017 2018 2019 2020 2021 total 5 year

Target (Car) 100 900 3,000 6,000 12,000 22,000

Producer/Expoter EV Tuk-Tuk
 Clean Fuel Energy Enterprise (C-FEE)
 TukTuk Factory (TTF)/Thai GreenView
 RMA
manufacture 400 car/year





24 Sep 2016 27 Oct 2016
“Start” 

KMUTT Sign Agreement

26 Nov 2016
Inception Report

69,938,000 Bath

Energy Conservation 
Promotion Fund

New e-Tuk
Tuk

100 Car

100,000 Bath/car

300,000 Bath/car

100,000 Bath/car
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Progress - EV Promotion

EGAT-NSTDA MEAEGAT MEA

1. Pilot project: electric car, electric minibus and 
charging station

Compose of:
1. One Electric minibus (rent)
2. One Charging station

Progress: TOR drafting 

2. Pilot project: load management of 
electric vehicle using smart grid technology

Progress : under technical 
study and TOR drafting

3. Project: development of standards and energy 
efficiency labeling (No.5) for the electric 
vehicle and charging station

Project: establish of charging station (4 stations) 
for supporting the electric vehicle pilot 
project of Bangkok Mass Transit Authority 

Service area: North Bangkok Power Plant
Progress : 
 Designing and construction of charging station 

for supporting the electric vehicle pilot project of 
Bangkok Mass Transit Authority   
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Progress - EV Promotion

PEA PTT

Pilot Project: electric public bus and 
charging station (4 stations)

 Tourist transportation, Suvanabhumi airport-Pattaya
 Progress : approved Budget, under the contract signed 

Station 1: 
Suvanabhumi Airport

Station 1: 
Suvanabhumi Airport

จดุทีѷ 2 จดุพักรถมอ
เตอรเ์วย ์ชลบรุ-ีพัทยา 

(ขาออก)

จดุทีѷ 2 จดุพักรถมอ
เตอรเ์วย ์ชลบรุ-ีพัทยา 

(ขาออก)

จดุทีѷ 3  จดุพักรถมอเตอร์
เวย ์ชลบรุ-ีพัทยา (ขา

เขา้)

จดุทีѷ 3  จดุพักรถมอเตอร์
เวย ์ชลบรุ-ีพัทยา (ขา

เขา้)

จดุทีѷ 4  
พัทยา
จดุทีѷ 4  
พัทยา

Pilot Project: electric van for personnel transportation        
between PTT head office and BTS station

 Progress : finding service company 
 Electric van will be available on first quarter of 2017

PTT/ EnCo

5.5 km

BTS Mo-chit

Existing Van Operation

15 Passengers

Proposed EV Bus Operation

40 Passengers

Single Operator

Project for procurement of electric bus (200 buses)

 Planning to install charging station for 4 places as below

MBTA
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Progress - EV Promotion

Land Transport BOI

Progress: Drafting announced in order to define
the electrical power of motor, small EV and two
wheels EV could be registration

Progress: Preparing a promotion package for
supporting the manufacture of
electric vehicles in Thailand, e.g.

 Promote the development of HEV
and PHEV

 Promote the investment of BEV

Charging station development

xEV manufacture
Battery management 22



Progress - EV Promotion
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Thailand Industrial Standards Institute

Electric car:
 AC charge - Type II
 DC charge - open for all standard
Public bus:
 AC charge - Type II
 DC charge – Configuration FF

Progress: Preparation of EV standard
Using AC/Combo/CHAdeMO type charging system

AC Charging Standard

DC Charging Standard

Photo Source: Takahiko Miki, JARI, Summary of Standardization 
Activity – EV Battery Charging, EVTeC & APE Japan 2014.



Pillar 2

Pillar 3

Re : Renewable Energy
ESS : Energy Storage EMS : Energy Management System

DR : Demand Response NCC : National Control Center
DRCC : Demand Response Control Center

MicrogridMicrogrid Microgrid

NCC
DRCC

RE 
Forecast 
Center

Electricity Generating System

Fossil Fuel Power Plant RE Power Plant

Reduce the maximum 
peak of 350 MW

Electricity Grid

Consumer

Existing   Electricity  Circuit
(Not microgrid)

Pillar 1
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Infrastructure : Smart grid



Thank you for your kind attention

AQ


