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National Energy Plan Framework

The National Energy Policy Council (NEPC) has

approved the Framework of the National

4D1E
Energy Plan with the goal of supporting
Thailand towards clean energy use and reduce
Support
carbon emission to net zero carbon emission or
carbon neutrality in 2065-2070 a ‘ Policy Direction
ot | SMART GRID
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National Energy Plan Framework

Policy Direction to National Energy Plan

Carbon Neutrality

e In 2065 - 2070 w

o

RE >50% EV 30@30 EE >30% 4D1E
with ESS
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National Energy Plan Framework

DIGITALIZATION

DECARBONIZATION

ELECTRIFICATION

DECENTRALIZATION

DE—REGULATION

Distributed energy Data-driven asset Smart grid and smart
resources enabled by strategies including pipes allow automated
big data-driven preventative and controls to improve
alignment of supply condition-based network resiliency,
and demand maintenance and safety, and efficiency

predictive outage

n

Back-office

automation and

data-driven

decision making

McKinsey&Company

Cha

Customer inter-actions
governed by analysis
of customer journeys,
segmentation, and
personalized

communication

Policy 4D1E support Energy Transformation

Field workforce with mobile
access to maps, data, work-
management tools, and

real-time expertise

W

ol

Platform supports
distributed energy
resources and

marketplaces :

High level of
situational
awareness to

enable energy

balt.al reir TS



The target of clean energy power plants in

PDP2018 REV.1
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. Target of renewable energy power plants in PDP2018 REV.1 during the year 2020 - 2030 to support

clean energy.

in ahccordance N AdeSt Target and plan for power generation
wit

from clean power plants /Conventional Power Plant during
the year 2020 - 2030

Global Energy Trend

Consider the power purchase process, consistent with the

current situation
Focus on clean energy
. RE have been delayed from the schedule and are expected to

W .4 toreduce global warming

_.1 ! not achieve the target

o Consider potentials of fuels based on the country’s potentials
: g National Energy Plan In accordance with trends of costs / technologies and IPCC’s
7? CO, emission ’Focus on clean energy ’to support energy
E '@ Move towards Carbon sector to drive Carbon Neutrality policy
2 7 Neutrality by 2065-2070 In line with global trend P>Focus on reduction of CO, emission

Tackle global warming
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Plans to power generation from clean energy

under the PDP2018 Rev.1 Plan 2021-2030 (Additional Revised)

Unit : MW
E&B Solar 45 10 34 300 400 666 600 700 800 900 4,455
Eﬂ}Solar Rooftop, Public 10 10 10 10 10 10 10 10 10 90
£ Solar Floating a5 0 24 298 50 280 300 997
ﬁ Solar Farm + BESS 100 100 100 100 200 200 200 1,000
OM Solar Farm 190 290 258 440 490 310 390 2,368
+ Wind 250 250 250 250 250 250 1,500
Biogas 75 75 75 70 40 335
9| Biomass 150 150 75 70 40 485
ﬁ Municipal solid waste 200 200 400
Industrial waste 100 100 200
% Import 469 700 1,400 2,569
Small Hydro 10.81 4.14 1.27 9.84 5.25 5.05 6.51 3.45 5.18 52

45 21 38 301 860 1,915 1,180 1,807 1,193 2,635 9,996

Note: Energy Policy Executive Committee meeting on April 29, 2022



:‘ Guidelines for adjusting the new PDP plan
........... CONSIAEr  evrererrrrreeeemmmmemas MOoE is in the process of preparing the PDP2022

@ Clean energy to

M aa reduce global warming 1 g

)
\CUERENLEERLELR £ @)~ Move towards Carbon Neutrality by 2065-2070
'

NEPC approved 4D1E direction on 4th August 2021
MoE sets Pnlicv Direction  tosupport Thailand to achieve the target continuously and without

@ \ interruption
\ To push and increase clean electricity target ™ In accordance with the global energy trend
A To realize competitive potential and encourage investments in clean energy projects,

utilize innovations to raise economic values, attract foreign investments

(especially during post COVID-19 economic recovery)

bupos ,t THAILAND’s greenhouse gas reduction targets

The Prime Minister announced Thailand’s aim to increase our NDC to 40%,
“FH and reach the Carbon neutrality 2050 and Net Zero Emissions in 2065

10



Smart Grid Development Action Plan

Medium Term (2022 — 2031)
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Smart Grid Development Action Plan: Medium Term

Thailand Smart Grid Development Master Plan 2015 - 2036

2015 Smart Grid Development Action Plan 2036
Preparation Stage Short Term 2017 - 2021 Medium Term 2022 - 2031 Long Term 2032 - 2036
2015- 2016 * Piloting and R&D Stage * Develop the necessary infrastructure for energy * Further improve the capabilities of
¢ Policies and ) ) " . the electrical system by build on the
* Review and improve to be transition to modern power grid ’ ' : 5 Z “
i infrastructure that
Preparation support appropriate for use in the next infrastructure that has been
.. arrangement Stage developed
Mission phase
o Desi bl ® Support Smart Grid Infrastructure Development .c i
esignate responsible e promote Smart Grid R&D and Pilot upportive Measures to encourage
2 agencies & working Projects Activities ® Revision of Policies / Rules & Regulations to support Power Utilities investment in
® . . ,
r&iﬂ group parties * Establish Policies to encourage Smart Grid Development Zdvarlwce Smart Grid Technology
* Confi dat G ) . evelopment
Jon Igu;e/up ate - Power Utilities investment in Smart ® Supportive Measures to encourage Power Utilities . Cussortive Policies ¢
onnection ; i f . . . upportive rolicies 1o encourage
Target . Grid Pilot Projects investment in Smart Grid Infrastructure . 4
requirements Consumers investment in the
%R and R&D Supportive installation of Smart Grid
Polici ppr— , & — - Technology
ol e eeasaes | 7255 building competitiveness
- 7 X
e— ._h S S
: towards a Green economic society
Smart Grid Development Global Energy Trend Using clean enery
. . I rgy
Action Plan : Medium Term T ——— ! .
1{0- H
o bl : towards Garhon Neutrality o

DIl T (e MVAVVAN EPEC approved the Smart Grid medium-term  MENNS 1o @ 4078 NEPC acknowledged the Smart Grid medium-term
12



Nain point of the Smart Grid Development Action Plan : Medium Term

“Promote infrastructures development and management of necessary resources in the power
distribution system. For support the energy transition to a modern grid system to be more efficient

and environmentally friendly” It iS an important step to reaching Carbon Neutrality

Summary of Key Milestone the pillars under the SG Development Action Plan : Medium Term . e
) @

l 1 DR & EMS The use of Semi-Auto DR and Auto DR Covering all types of electricity consumers

Ready to use DR in the power system in possible service

Achieving implementation of RE generation forecasting system, covering SPP and
| 2 RE Forecast VSPP , as well as Prosumer-Aggregators :
Decentralized and distributed Forecast in the regional and sub-regional level

: RE base MG/Prosumer has occurred. Commercial as Business-as-Usual (Community
¢ 3 MG & Prosumer
& Industry) support High RE & EV areas and Demonstration VPP model

_f", Boonnnd ‘
4 ESS Use of all types of ESS services Widespread use in Utility Scale & BTM o ﬁ r ﬁ Q

o)

a  [Py— Response | Microgrid/Prosumer |

Connect the BTM ESS in grid system to provide electrical services (<)
ESS || EVintegration
5 EV Integration Readiness of power system infrastructure support high EV penetation
h 1 Including the use of Smart Charge and V2G
‘ Grid Modernization
\ . . . . The development and integration of connection Grid & Digital Infrastructure * Digital Substation Automation
‘ = Administration , . . . e LBS/FRTU
New business model and capacity development in domestic

*  SCADA/EMS/DMS 13



Medium Term

Energy Trilemma
Energy Security
Energy Equity

Environment sustainability

of Energy Systems

Decarbonization

Renewable Energy

Efficiency of power G, T&D
&

12"
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High RE Penetration

Resilience
Energy System

Diversity elec. Gen/ESS/ System stability

—

Access to “modern” energy

Increased Flexibility in Power
System (ESS) .( A
Energy independence /
Overall Electricity Price \

Decrease

(
Affordability ﬁ\ Avoid Stranded Asset
Grid parity K

Consumer Energy Bill Saving @J

& Increase Income E
0 Consumer Empowerment

Affordability of electricity for residents 14



Guidelines, Goals and

N . | Measures to promote

electric vehicles
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Determining the Strategic Position of EVs in Thai

Air Pollution Reduction (PM2.5, NOx, SOx) GHG Reduction Building a new industrial base

. Electrical stability ) )
. strong automotive L Have Strategic Location for
Key Strength High Demand for EVs . Electrical infrastructure
industry base ) . export
and High RE potential

. o o 1 L4 °
Thailand’s Vision World's major manufacturing base for EVs and parts.
Manufacturing and exporting of EVs Usage and Infrastructure Sustainability
Key Objective EV manufacturing is the main automotive EVs are widely used and supported by Being sustainable in terms of finances
industry infrastructure. and the environment

- Incentivize the production of EVs, parts, - Create marketing for using EV pilots in various - Have Guidelines for waste
and batteries in Thailand sectors. management of EVs/batteries.

Key Initiatives - Preparing electrical systems and charging stations

- Create a balance in government

- Setting the standards for EVs / set standards to motivate compulsory measures
revenue management.

- Determination of the appropriate Electric pricing

Key Support Financial and Monetary Promotion Measures / Regulatory / Research and development / HR Development / Information

Technology management

16



Production targets and use of EVs

Targets Type of Vehicle

Passenger car/ Pickup

CEERE Motorcycle
Bus/truck
Sl 4 :.‘F‘ . Tricycle

Passenger ship
Railway train (cabin)
passenger car/truck

Motorcycle
Bus/truck
Tricycle

Passenger ship

Railway train (cabin)

L

Amount of ZEV / year

225,000 (30%)
360,000 (20%)
18,000 (20%)
500 (85%)
130 (12%)
620 (70%)
225,000 (10%)

360,000 (20%)
18,000 (35%)
500 (85%)
130 (12%)
620 (100%)

440,000 (50%)
650,000 (40%)
33,000 (35%)
2,200 (100%)
480 (35%)
850 (85%)
725,000 (30%)

675,000 (30%)

34,000 (50%)

2,200 (100%)
480 (35%)
850 (100%)

U
17



Guidelines and measures to promote electric vehicles

Promotion of the manufacturing
Infrastructure development for EVs

industry EVs and parts

* Manufacturing base for EVs " Promote the development of an

and parts adequate charging station network

* Establish aut ti d " Create rules, standards, and guidelines
Stablsn automaotive an

® Promote smart grid technology to

parts standards
connect and manage

® Transition to electric vehicles

Promotion of EVs batteriesT,

P ti f th
romotion or the " Promote usability

using EVs ®  Promote the manufacturing industry

® Tax measures ® Used battery policies and measures

® Non-tax measures

///\; S ® Assessing the impact of fuels and greenhouse gases from the development of technology research
1s1ad10ass( N romotion of electric vehicles
_ ﬂ:-.u P f el hicl
-

® Manpower development and

WannA RiEadri and development capabilities 18



Promotion target for EVs charging stations

-a Personal car/Truck

TargetS Of EVS Charging StatiOn Cumulative target
Year . Fast Charge target
(million cars)
= l{l Super Fast /Fast charge Aze L L
(oL [¢) i n
PusLIC A i 2030 2.0 12,000*
° It is an estimate of the distribution head, rated for 50 kW, %Share = 5%, Utilization = **10%, *5%.

M Calculated from current technology, Existing Apr 64 : Fast charge 771, Normal charge 1,338

FligSmars’ Slow Charge Y%
WORK - AR

55
Slow Charge Cumulative .
2% of total Station
Year goals (million
(thousand car) target*
cars)
H o M E 2025 0.58 12 260
PRNARR) 2030 3.3 65 1,450

L It is an estimate of the rated power supply 0.5 kW, Utilization = 50%, %share = 22.5% , 1 station = 8 slots.
» Based on current technology, currently has 0,7% taxi share, targeting 2% from 1% taxi + 1% delivery.

L] 1 — H — i —
s AsER ¥ amrsniteuag Energy consumption rate = 0.06 kWh/km, Battery size = 4 kWh, driving range = 80 km 1 9
= | 0 WRZLRLWRII T =
wannau L ) ASFEZMSGIIWARIIIU
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Guidelines for the

HYDROGEN
ENERGY

development of production

and use of hydrogen
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2021

Timeline of Hydrogen Preparation

Policy Recommendation for

Promotion of Commercial

Use of Hydrogen in Thailand

On process

2022 2023

.lIlIlIIIlIlIlIlIlIlIlIlIlIlIlIlI‘lIlIlIlIlIIIIIIIIIIIIIIIIIIIIIII.

Guidelines for the development

of hydrogen production and use to
promote renewable energy in

Thailand

Hydrogen Utilization

Strategic Plan and

trial in EEC sandbox
Next step

21
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Potential of using hydrogen in Thailand

0 Electric power generation sector

Co-firing Powerplant

Thermal power for

industrial plants sector - ;,[

LI |
Boiler in Industry

m }
Transport sector 5 (5 —
© p Y5 o=

H2 Fueling Station

Fuel cell

22



Roadmap for the development of hydrogen production and use to promote

renewable energy in Thailand

(2020-2030)
Driving Factors pressure from international policy Goals for Thailand’s Carbon neutrality

Strategy Goal Prepare Commercial development Target of hydrogen use : at least 20%
1 ] ¥ 4 4
(Vi) m;tmjm FCEV Electric and Heat i Ff:&mv)
(Heavy-duty) 10-20% in piping systen eavy-d
Target group ry-duty. g
Product and o LS - o
Tehoplagy Gray H2 - steam reforming [EEETsc et atyss

Carbon tax in price structure

Tax incentive and investment promotion

Resource

Modify piping system for network of stations
supporting mixed gas covering the area

2
:
s
"
2 S o
=5
P4
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Guidelines for promoting the use of hydrogen in the

energy sector

1. Develop market and incentive for

users

Increase

mal competitiveness and |gu

confidence 2. Promote the research and

development and support domestic

industry

3. Develop infrastructure

Promotion guidelines

Prepare for growth

=
fc
-
—=0)
~

4. Develop law and regulations
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