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C; Combined cycle power plants . )
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Factories :ﬁ - » » Thermal power plants

Hydro power
generation

Photovoltaic
Cities and offices

: Renewabie energy

ecological vehicle Wind generator
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Grid Modernization
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Framework to harmonize ‘national power grid’

Advanced Power Plant
Flexibility (APPF)
* Hydro Floating Solar Hybrid

» Digital Power Plant
* Smart 0&M

Regional Grid Connection (RGC)

* Regional Hub of Power Trading
* Energy Allocation via Regional
Cooperation Platform

» ASEAN Power Grid

+ ACMECS

* BIMSTEC

* GMS

* LTM-PIP

Grid Modernization

* Digital Substation :
* Micro EMS, Grid Scale BESS, Smart City
* Renewable Integration with Storage ’
» National Energy Trading Platform

* Lower Minimum Load
* Higher Ramp Rate
* Fully Digitized Scheme to
Enhance Plant Productivity

Reliable

Flexible Affordabl
Secure Sustainable orcable
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Grid modernization to accommodate with RE
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® East-west corridor
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® 500 kV cross-country
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Regional power market SRI LANKA
RPTCC SINGAPORE
Regional Power Trade Coordination Committee INDONESIA

EGAT wdoudufudnawmsiamsiwihiu GMS ‘ ‘
ASEAN Power pool

EGAT wsouilugudnanmsvamsiuihiuonizou
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Strategic multilateral connectivity

LTM+S

Laos PDR - Thailand - Malaysia + Singapore
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291910U 300 MW lia:lUAuATUS

ACMECS

Aeyawadee-Chaopraya-Mekong
Economic Coorperation Strategy

© ITMM

Laos PDR - Thailand - Myanmar
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) Cambodia souativauu

msiaulazovidoudu
AoumAavwanaIsovnay

O GMS
o - ‘/ Greater Mekong Subregion
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@ BIMSTEC

Bay of Bengal Initiative for Multisectoral
Technical and Economic Cooperation
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6. Hydro-floating solar hybrid projects LEGAT

EGAT's Multipurpose Dam Ist Project

(o (T Capacity 45 MW
9 D dMms 7 Water Surface Area 0.72 sq.km.
Capacity Factor 18.74 %

30% of Water Surface Area Commercial Operation Date 2020

2N
ko B0 Sirindhorn D
43 6 k 2 300 MW duass lrnAS&rvnv am
s I I I 720 MW \gaaasb )

Capacity of Floating Solar Power Plant

2,125 M

During 2018-2037 (PDP 2018)

* 274 Project

Contracted Capacity 24 MW
Water Surface Area 0.04 sq.km.
Capacity Factor 18.59%
Commercial Operation Date 2023

ﬂ gz&jirwabha Dam

& e



6. Hydro-floating solar hybrid projects (cont) Y EGAT

Main Features:
Hydro-Floating Solar Hybrid Project

FullIrradiance
» Generate solar power at day time

* Reserve hydro power at night time

Load Profile and Energy Management

MW Daily Electricity Profile MW
28,000 300

System Profile (EGAT)

26,000 Some Irradiance
: 250
24,000
22,000 New Hy?ro Profile 200
20,000 / 150
Iy
Hydro Profil ! \
18,000 y ! 00
16,000 .|
\ 50 :
14.000 /\ No Irradiance
12,000 0

DDDDDDDDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDD

O8O0 6068606006006006668600806
oA NNONRANANNANNG N0
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1. Advanced power plant flexibility

NanNNIs :

1) eonuuulsslnAwasunldingusuaulselwin RE 19u floating

Floating Solar Hydro & Pump-Storage

solar INALWNMAINANIN asset vasszuUlWHTITaE AN
2) WLANSZUU energy Storage System l@un hydro-pumped
storage, battery energy storage system (BESS) #3® H, storage
system e l#lselnfaunsa :
. a = 1% £ Y a =1
i eueselaundu (sTeziian & lanassulWiivasnay)
i. fanudanguaunsarleszuudiodnliu (ancillary service

provision)

®
Hydrogen BESS &
Energy Storage -

21994: Cavado-Rabagao-Homem Hydroelectric System, E =
N3l TUsANg (Electricity de Portugal:EDP) Uszinaluseing —




7. Advanced power plant flexibility (cont.)
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Floating Solar

C
Hydrogen
Energy Storage

Integrated Renewable‘Energy,(IRE)

Hydro & Pump-Storage

Floating Solar
Hydro Power Plant

+ Hydro Power Plant

Integrated Renewable
Energy (IRE)

28,000

24,000

West System Profile (EGAT) /\_/"—"\

20,000 400
16,000 200
12,000 0
000 00 18:00 00
MW mw
28,000 800

24,000

20.000

20,000

16,000

12000
000

NEw iy prome
\ 400
i
gty
P
T\
200
L |
[
Z s N\ 0
00 800 0
“w
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ENERGY

Basin Scale

WATER

Human resource training to
appreciate King’s philosophy
“Sufficiency Economy”

Focus Area

Mae Cham District,
Chiang Mai Province

Bhumibol Dam

Vajiralongkorn Dam

[ :
Community Scale

Agriculturing and farming
under the concept of
“Berm, Swale and Field Model”
(Kok Nong Na Model)

Srinagarind Dam

3 Forests for
4 Benefits

in the area of
Mae Chaem District

“Mae Chaem Model”
Develop 52,000 weirs

Mae Moh Power Plant

Ubol Ratana Dam

Sirikit Dam
‘\\\\;

Sirindhorn Dam

Wang Noi Power Plant Chulaphorn Dam

Bang Pakong Power Plant

Country Scale

Focus Area

7 Dams,
3 Power Plants
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ool [elIal 1 Community 1 Power Plant

g | i

Pig Waste F %logas Power Plant
Work with local community to develop ‘Biogas Power Plant’ P | :
in focused area to grow ‘Napier Grass’, use the grass to feed pigs,
and convert the pig waste to produce power for the community.

Biogas Storage Tank (Methane)

ENERGY

demand, supply
and assets

FOOD

demand,
suppl
p, and assets

WATER A8

demand, supply
and assets

Napier Grass Plot

ENERGY FOR ALL

Allow and encourage local people to work together
Pond to achieve sustainable economic growth towards
the development of local municipal power plant
Paddy Field

by using community feedstock within the area.




9. EGAT-Energy Excellence Centre (EGAT-EEC) - EGAT

EGAT

¢ OPEN ARCHITECTURE

¢ INTELLIGENCE MANAGEMENT SYSTEM
¢ VIRTUAL POWER PLANT

¢ ENERGY TRADING PLATFORM

MICROGRID

ENERGY MANAGEMENT SYSTEM




9. EGAT-Energy Excellence Centre (EGAT-EEC) LEGAT

EGAT

¢ OPEN ARCHITECTURE

¢ INTELLIGENCE MANAGEMENT SYSTEM
¢ VIRTUAL POWER PLANT

¢ ENERGY TRADING PLATFORM

MICROGRID

ENERGY MANAGEMENT SYSTEM




9. EGAT-Energy Excellence Centre (EGAT-EEC) D,

Purposes :

* Implement a microgrid sandbox project at EGAT’s Learning Center, Bang Kruai,
Nonthaburi.

* Deploy the system integration of the energy management system (EMS) with
renewable energy sources (RES) and storage including but not limited to solar-py,
hydrogen energy storage, gas engine and battery energy storage system (BESS),
in order to accommodate with microgrid solution.

Expectations :

* Enhance the existing system at EGAT’s Learning Center by adding energy generation
and storage solutions.

* Cooperate to identify and recommend microgrid system solution in line with the
development for on-grid microgrid sandbox project, at EGAT’s Head Office.

e Plan rolling a microgrid in Thailand and Southeast Asia.

I
Electricity Generating Authority of Thailand
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9. EGAT-Energy Excellence Centre (EGAT-EEC) ~JD,

Progress :

| f'“ !

gt ol

11 Aug 2019, EGAT had signed a cooperation agreement with electrolyser manufacturer ENAPTER
to advance the production of hydrogen in Thailand.

B 17

Electricity Generating Authority of Thailand Source : enapter.com



9. EGAT-Energy Excellence Centre (EGAT-EEC) D,

Progress :

4 dnWusSasIstuSBwosul

2 Oct 2019, EGAT had sighed a Memorandum of Understanding (MOU) with STADTWERKE ROSENHEIM
to study climate-friendly advancing power plant technologies related but not limited to
Biomass and/or Biogas technology.

Electricity Generating Authority of Thailand Source : naewna.com, dailynews.co.th, thansettakij.com



9. EGAT - Energy Excellence Centre (EGAT-EEC) D,

Progress :

14 Nov 2019, EGAT had signed a Memorandum of Understanding (MOU) with INNIO JENBACHER
to identify and recommend the renewable energy sources (RES) necessary
for the microgrid solution, and granting the fit-in technologies as a basis
for expanded technology application.

I
Electricity Generating Authority of Thailand
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