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=g
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ANAVIUS 2563

=
-

13 nuawius 2563 1ian 19.00 u.

tiudiu 310.33 MW (1.13%) diafiouduidauiisuun

aaasnIsAY I svaauassyuu Il 2558 - 2562
mil 2558 mi 2559 mil 2560 il 2561 mil 2562
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dgawmsddarasgadninssu vivhlunaunlszmdawiou

v o | wegsi )

aotwists| " dods | waaid | "wwde ol o] it
(%) (MW) (Gwh) (na.) (%)
gl 100% 805.00 3,775.72 720.65 1,662.00 14.00
fuwzn 66% 1,809.00  5698.00  1,40500  3,052.00 4.27
Sulafuds  88% 52,889.22  233,982.00 41,863.00  92,651.00 9.77
am 88% 6,290.00  33,500.00  4,939.00  1,540.00 7.12
yuaviin 100% 30,875.23  143,826.00 - . 1.63
diguan 32% 4,805.00  14,156.00  61,569.00  22,525.00 19.00
flaiud 90% 18,765.00  82,413.00  20,073.00  31,038.00 3.69
onTuld 100% 13,009.00  50,272.00  27,400.00 - 3.00
Ine 100% 38,839.00  183,466.84  32,993.68  94,361.44 161
Fuaun 99% 38,642.00 164,400.00 40,569.00  178,393.00 8.30
ASEAN  78.70% 206,818.45 915,579.56 230,986.93 425,222.44  7.24
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| tomorrow |

’E!-!Bl Q- I‘ .';"==

few large power plants many small power producers
,‘ﬁg % :
centralized, mostly national decentralized, ignoring boundaries

T

ON.)

based on large power lines and pipelines including small-scale transmission and regional
supply compensation
l l l ‘ l l "W T
top to bottom both directions

o} it — i1 £

passive, only paying active, participating in the system

= ENERGY ATLAS 2018 / 450CONNECT
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[T
i Combined cycle power plants :
‘i = w - Thermal power plants

Factones

wl ﬁl i i Hydro power

generation

Photovoltaic

: Renewable energy

ecological vehicle Wind generator

Cities and offices

waluladauninnia = szuulasedrglvi + daua + s2UVAeaIs + sEUUAUANDALULIA
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SMART GRID

Wind Poveer Plant
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EGAT Smart Grid Roadmap

=
g 2558 - 2559 2560 - 2564 2565 - 2574 2575 - 2579
:E q ﬂ |
- "
E 'Eﬁﬂﬁm?iﬂllﬂ'ﬁ "iﬁtlﬂﬁu wcuznay wuzTU
* Judruwilavasaniznssunis 'Tﬁ-sqm-sm-;qﬁﬁ'mi‘ﬁ ' awmulumalulad wou : ® amulunalulad wu

wlondnAuuaziwun H . . — ICT integration : = EHV/FACTS
% platform 994 Smart Grid & SPP/VSPP data — Intelligent charging/
f (1w'u interoperability sub- 'r communication system VaG
E committee Tul 2558 - 2559) Substation automation = DR/D5M
S " Tmuatuayuaniumsinm SCADA/EMS : = RE forecast
5 AMM3UIIIBAI Smart Grid T WAMS/WAPC :

. Tﬁﬂuﬁnumaﬁ"mﬁtﬁﬂﬁaﬁu : BESS Technology
Smart Grid i _
Smart Energy Smart S{“‘-‘{;ﬁ Smart City Smart Learning

& (M3wnAnlwi) (ERIEaS e (i) (FsAuuazyuyy)
'QEJ‘ Y i ETN-,. ; _. ® Smart billboard O
& smmwm Solar Farm T ML N ® EV bus & Charging
% ® BESS development Station " Learning Canter

@ BES System ® ICT integration & development ® BEMS & HEMS

(Building & Home Energy

" Micro-EMS remote monitoring
£ Management System)

] -
] -
n -
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ANk, I9lATINIsUITEINIRAINENNSNNGA .uigasdau lasldiuainuues nWk. 97uIU 720 Sruun

FEgeANLUNISY : 2559 - 2561 Waudan1tinansa 39u uazwaiun

%3 e LT lﬁ‘
YNSAEATNITNAIUN NITNAIUN NAFUONS
" gadudsrinduuuniiu 3 MW + vaalfia 0.5 MW [A 80% wWawuUnAUNY &
Smart Energy S 3 yuvudiden
" STUUANAUNAIUABLUAADS 4 MW (1 MWh)
........................................ ..,g,,vn.,~lﬁ- SAIDI < 500 u"ﬁ;fi n
syuvdadsuasdsaumAIIsey dulonniuues A avnishmamenraiSedaiksocisunivie
Smart System " SYUUUTHISIANITHAIINY (EMS)
" 55UU Remote Monitoring A v ujusnishulasnia
............................................. nIIViRIUTIEE19898 Y
" (10990302 2 uus " sauUdlnnn 1 Au
Smart City : T ,
" YUV BEMS 1 uw4 " donuoaUisy 1 uWy o "
............................................................................................................... Guldrunisreuaussanudensivivh
Smart Learnin " Audnsiseus O o ¢ ¥
g o é nsuantUasua AU
............................................................................................................... \- MSEER I8 uazrmul _/




2. UNUINUBY NWK. ATNLAY PDP2018 LEGAT

* WaulselWnivan 6,150 WNSINA

*  WAIUTINHINAIULEIDINAGLUUNFUNEIY 2,725 LUNSIAR

Tasuaulianglala ;

by, Y, v >y, Y, =
. * Snwanuduadluszuulninlfanunsesesundsunyuiisu

Tuauan laen1susuualsalwinazssuudelviinanuganeu :
Grid Modernization

e o E3uaseAudsnIlinusTuLdaiNesassunisdedng it
5 Yeme . luglinae : Grid Connectivity
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Frameworkto Harmonize ‘National Power Grid’

Advanced Power Plant
Flexibility (APPF)

* Hydro Floating Solar Hybrid
» DigitalPower Plant
* SmartO&M
* Lower Minimum Load
* Higher RampRate
* Fully Digitized Schemeto
Enhance Plant Productivity

Regional Grid Connection (RGC)

Grid Modernization

* RegionalHub of Power Trading
* EnergyAllocationviaRegional
CooperationPlatform

* ASEANPowerGrid

» ACMECS

» BIMSTEC

* GMS

e LTM-PIP

« Digital Substation :
e MicroEMS,Grid Scale BESS,SmartCity 2
* Renewable Integration with Storage y
» NationalEnergyTrading Platform

Reliable Flexibl Sy
exible
Secure Sustainable ordabte

1

1

|

' =1
i
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Grid modernization to accommodate with RE

En2rgy Storag=
T s . a I-% i
Yirtual Power Plants _J Pumped Storage k BAUNTABUUIIY )
| agswedumaumsdny & IS Energy Shifting
UsanAalng Selar 1wo: ghoiwdhenn
Darnan<l Ra500n353 nAWSULEnAWAY
nuwa. rin Demand Response Pilot Battery

Control Center na:s:uzaOUcULN naaoulhsouRFund na:awus Tu

Flexibility Plant = = @250

§SM s:0U Grid Scale .
l. d = -
BEFCHCHA Battery IJuaguUnsnis:uusdy
Pilot Smart Grid & iesnuAULUAY FaMSADIUGUWOU - ' .
Micragrid Projects Taouigsounun aw. 2ov nwa, v:Us:Hda EGAT's Grid-Scale i.  25592563(51). §
e S AUNUIUNWSIULNNST BESS e
uﬁ?ﬁ“ i ngndans:vuniull
ENE GRE L 5 :

I = RE Control Center L pseseN(aD)
Grricl Infrasiruciurs i o ; ‘|
Pilot Digital Substation * DR Control Center = @ R asetaseaaid]
zenueailu aw. Rawnsn T ; :
Aoasgunsniniolu na: =« EGAT'sSmartGrid @ @ 2563-2565 (3 1)
Aoanstivaunsnnsald ! : : . :
mummsd‘?m : Pilor Flaxiole Planis & « EGAT's Microgrid % - sseseeBY)
FACTS installation Pilot ASuUouU 4 Start 1E53U, " -
rmiAs:uuday “Honsu” wWauu load 152, _— 2 ]

minimum generation ch - Dlglta] Su bstﬂbﬂﬂ & 2560-2564 (5 1) )
(IEC61850) =
Iasyasunmsf7anis P ;
RE Control Center ” Ilill'la nergy & 2561-2565(5 8) 5
¥Amomsni + USHISIaMS RE Trading Platform
rMAugweINsndyouls:INnA U "64

: foe

Big Data (NETP) = Virtual Power Plants ayTEnINTUA AUNIIANEN

Saudoyanmsusmistaonisiuih
Tousoulianus:r3w 3 misiwdn
idAueBonulwinuaniuieu
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RHUHNLVAISHRIUNS UL TASIA AN wassunaunuluiuiinia

nsauavilszivialng w.a. 2558-2579 arivaanidaviviiaauuny AEDP

YU svavihunan SYUYEN
PR R W./.2565-2574 / w./.2575-25

TYLSLASHUNS
N.#.2558-2559

i
LuIMIIANSEAILEUNIS
o o | v q'.
swiniz | wini 3
NSADUALD szuumgn vy szuulasetne v =
AmAImAn N3 vl firaaldan YURLANLAS =

S 4

UATTTUULTHTS GETR TR Y] S -~
. . FUUNNINUNAIT umvavatiuazay 1,460 MW
IANTINAII T (RE Forecast)

(Micro Grid & ESS)
(DR & EMS) -—

AVANAIUNAUNUTIN
3,329 MW
(winidiu 1,869 MW )
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ANSUISINUUINISEAGIADINLALaDS Tus L NWH.

> ifluiundnoaiwidnaseuauua
usdvaviatinsryna?

Avl.dnutanisea g=_|

> @aunuszuu 115 103 uazaglnaann

szuu'lnivn 230 a9 a9 nnw. ", aura 16 MWh
s A Aund

wavunaunuil 2563 I

aoidinwusege 551 e 21 MWh e
(swl.) WAYIUAN WA (MW) vy
(MW) usvaviad (MW) g
imilanised
(Aanintuni) 140.7 77.5 218.2
1M TRloR e

(FonTaawyd) 2t 94.2 301.2




5. magnzaulassineszuulniilneg “Energy Hub of ASEAN” =%

Strategic multilateral connectivity

LTM+S

Laos PDR - Thailand - Malaysia + Singapore
aisuduidugavaulwiheinatd

CONNECTIVITY _
| B . T d Wuiaidy dogs:uuavdaUu wseou
; | _ y o 2e1010u 300 MW lIaTUAVATUS
" | ACMECS

Foulovlwdh 500 kv Liklioesald : : p Aeyawadee-Chaopraya-Mekong

a:Susenesaa:suaniboidugugnany -

misavaulwihaeounonia

® East-west corridor
Founnngiaua:Suoon
TUgvnonaua:suan

® 500 kV cross-country
ieliTnuidufudnanns
avaulwihius:auniona

Regional power market

Economic Coorperation Strategy

@ TMM
Laos PDR - Thailand - Myanmar

Wugavauludnanbwun
¢ PHILIPPINES o

) Cambodia souativauu
msiGulaevilioudiu
Aoumavwanasovnay

. @® GMS
= Jf Greater Mekong Subregion
' msiFoulovoNFuuuIU

¥ spi L ANKA \

ol @ BIMSTEC

Regional Power Trade Coordination Committee INDQNESIA Bk B MG N

EGAT wsauidufudnamsdamsiuihiu GMS ‘ ‘ Technical and Economic Cooperation
Tumsfanmaveaaaisavirinads:Toad  Mseuluviwihs:How

ASEAN Power pool idulonig aedunuriihaevaulng  teddiaimonzou

EGAT wsouiduaudnanmsiamsiwihiuonidou %9



5. magnzaulassineszuulniilneg “Energy Hub of ASEAN” =%

UIIAZWIU2
aAanNang
mals “uHUIUlAsInsnadineszuude 500 kv Aala”
Aanuausaane i 2562 @ - sude 500 kV 2hs Wee12 — a3 #1,2 (4 5.a. 62) 1M 100 %
n-0 = 720 MW / n-1 = 630 MW ** e lWdauniusedu 230 kv **
2563 @ - shusds 500 kV 2 f51:9551112-ve912 #1,2 (w.a. 63) 1108 97.83 %
. 511955112 - daidwWdlwsege 500/230 kV ss1195511i2 (5.0, 63) 20800 67.27 %
- aoilwWlwsege 500/230 kV atAa3 (a.a. 63) (] ] 39.96 %
2564 @ - shuds 500 kV uneazwiu2 - §51u955142 #1,2 (d.a. 64) 11 53.97 %
RER) - il lvWwnsege 500/230 kV vjvds (5.a. 64) 5.31 %
AAR3 2565 @ - suss 500 kV f51u9551112 — vivss #1,2 (wu.a. 65)

2566 @ - aaiilWitusegs 500/230 kV svua3 (s.a. 66)

- #1ads 500 kV vjvsiv — dvaan3 #1,2 (d.a. 66)

A9ua3 = #nasds 500 kV unvsazwiu2 - gsuqss1ii2 #3,4 (5.m. 66) 1 14.59 %

UEIG : &89 500 kV gs149581112 — a3 #1,2 uiodlu 2 24w

1. 29 gougseii2 - ﬁ’amﬂ_ Aelu 500KV (5.a. 63)
2. 219 W2 — Qa3




6. Hydro-Floating Solar Hybrid Projects L EGAT

EGAT's Multipurpose Dam 15t PFOjECt
Capacity 45 MW

9 D dms &8 S Water Surface Area 0.72 sq.km.
Capacity Factor18.74 %

30% of Water Surface Area

43.6 km?

Commercial Operation Date 2020

Sirindhorn Dam
45MW

Capacity of Floating Solar Power Plant

2,125 M

During 2018-2037 (PDP 2018)

—e 2"d Project

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

£ Sijppeneoem

Ei ?ﬂaan Dam



6. Hydro-Floating Solar Hybrid Projects LEGAT

“UNUNRIUIN1AINER IHInALE 7

2570(68)@ Ts9Wihasugssil wa 1
Q (700 MW)

3,851 5514
15951499511 (2 x 700 MW) 2572(70)@ seWihasugsod wia 2

8N (700 M“D -
{61

2576@ Solar Cell aauiii Wauuivatv
(78 MW)
.27

2577 @ solar Cell aauii dausaailszna Wa
1 (140 MW)

2.8511695511

2579@ Solar Cell aauiin dausudilszat wa
2 (100 MW)

2.8511695511

o Solar Cell anuiin
auuvaly (78 MW)

.azan * a1vavunu PDP 2018



6. Hydro-Floating Solar Hybrid Projects (#d) LEGAT

Main Features:
Hydro-Floating Solar Hybrid Project

Full Irradiance
* 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 HyTo Profile 200
20,000 / AN 150

\
Hydro Profil
18,000 -
16,000
50 .

14.000 /'\ ] No Irradiance




7. Integrated Renewable Storage (IRS) LEGAT

WNaNNS :

1) eanuuulsslninasun lviinausaunulsslnia RE Wi floating solar

Floating Solar Hydro & Pump-Storage

iaLui&sHAADIN asset vasszuulwihiiTiagifu
S 2) WuBusEUY energy Storage System 1éuA hydro-pumped storage,
n Hydro Power Plant battery energy storage system (BESS) %38 H, storage system Wiold
Tsalnianunse :
i hwesedddunniu (szeznan & ldndsnulwiindaunniv)
i, ﬁmwﬁwejummimhaizwLﬁ'a{i’lm‘flu (ancillary service provision)

®
Hydrogen BESS 2
Energy Storage 5 .

91984: Cavado-Rabagao-Homem Hydroelectric System,
nslnilusaing (Electricity de Portugal:EDP) Uszinalusaina




7. Integrated Renewable Storage (IRS) (f8) LEGAT

MW MW
28,000 800
Integrated Renewable’Energy ,(IRE) — R
-n—u_ 24,000 \_\/—\_/ 600
g
Floating Solar Hydro & Pump-Storage o™ 0
o
-g_ 16,000 - 200
-
Lo [ 600 12:00 18:00 [ 0
MW MW
28,000 800
=
- E ‘West System Profile (EGAT) /\-fv—h
=2 c:: 24000 j’eb,— 600
o o
Sl L=
[=N-" 20,000 Y 400
B o
Q7T 2
L :>‘ 16,000 |‘ 200
Fl \
‘.
12000 - uﬂnl " L 1 - 0
MW MW
@ 26,000 800
)
O West System Profile (E /\_/"—M
2= am — e 00
e _\/J ,,,,,,,,,,,,,,,,,,,,,,
I:S > s :
- o 2w - \ .
2 o 1 -H BESS and H,} .
=
. 8} 16,000
Hydrogen BESS = ST
Energy Storage ) — z




8. EGAT-Energy Excellence Centre L EGAT

The surplus power collected in the battery is also used to

power an The od

gas by splitting water molecules Into the base elements of
H: hydrogen (H,) and oxygen (O,). The hydrogen is compressed

; and stored in a pressure tank.

R, H, FUEL CELL

When power is needed, the hydrogen
can be converted cleanly and efficiently

BESS

@ Surplus power passes through inverter
and is collacted in a battery, so-called
Battery Energy Storage System (BESS).
BESS is installed here for frequency and
voltage regulation when the microgrid _159‘
is required ‘stability’ with power L
SOLAR-PV S
The solar panels are installed on top
of the roof of the main bullding and
all parking lots in the learning centar
arena. The roof-top solar panels soak
up the sunlight and convart it into
electric power fulfilling the load demand
of the EGAT-Energy Excellence Center.

EGAMEROESE

4 OPEN ARCHITECTURE

# INTELLIGENCE MANAGEMENT SYSTEM
4 VIRTUAL POWER PLANT

4 ENERGY TRADING PLATFORM

EGAT

ENERGY

EXCELLENCE

CENTER

NET ZERO BUILDING

4 ON-GRID EFFICIENCY MODE
4 ISLANDING MODE
4 LONG TERM OFF-GRID MODE

are oxygen (0,) and pure water.

ﬁ“‘ﬁ

GAS ENGINE

The gas engine generator is applicable for biogas, natural gas and H,
The generator is designed mainly to take biogas, referring to the low
BTU gas and coming directly from the sclid-wastes collecting within
EGAT's campus. The uses biogas from the

digestion process as a fuel to power up the microgrid

#5

o 54
_~" BIOGAS

The biogas is primarily composed of
methane (CH,) and carbon dicxide (CO,),
which are combusted or oxidized with
oxygen.

BIO-WASTE

All blo-wastes in EGAT's Head Office

W
MAIN GRID

The microgrid system is connected to the main grid
at 33 kV system, via the North Bangkok Substation.
The connection is normally opened”. When needed

NATURAL GAS
The natural gas (NG) Is used as
alternative fuel for back-up when
the microgrid systam is in-needad
of electric power and biogas is

CONTROL =

»~~ POWER LINE FLOW
»~ COMMUNICATION LINE FLOW

by the system, it will switch

to “close” function.

& MONITORING CENTER

are collected and used to produce

The control center is the main gateway here for data interface
and communication as well as the intelligent electronic devices
remotely control and functions with EGAT Micro-EMS.

EGAT LEARNING CENTE

The P are with IEC61850,
in order to enable the integration of all protection, control
and monitering functi

the biogas by anaercbic digestion
with anaerobic bacteria, which digest
material inside a closed system, or
fermentation of bicdegradable materials.




8. EGAT-Energy Excellence Centre ($8) L EGAT

EGAT

¢ OPEN ARCHITECTURE

4 INTELLIGENCE MANAGEMENT SYSTEM
¢ VIRTUAL POWER PLANT

¢ ENERGY TRADING PLATFORM

MICROGRID

ENERGY MANAGEMENT SYSTEM




8. EGAT-Energy Excellence Centre (§19) ¥ EGAT

Progress :

A )

1[]| &

L o

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

Source : enapter.com



8. EGAT-Energy Excellence Centre ($8) L EGAT

Progress :

s

WA

an | dvundlad | wirughe latednd

nu Fulalsaiwineasiutiulsainimg

| Wi, 9U Stadtwerke Rosenheim Bulag@cuunisolwiiisusudsanniousa ua:

} w (Biogas) UluLlﬂukw&wwuu’\"omsuqﬁ-);;wusm oens:auRnNIw

R g- ) E305UBU 1AE510AWLUADMDWADIU
uwsyad qnudAsie goinmsmsTwihihgndaurousanalng (nwi.) Watkas
1dasu 2 aanAu ik [daounuduiinAuiie (MOU) Au Dr. Goetz Bruehl

=S1UNSSUMSUSUN Stadiwerke Rosenheim tWasouniuAnuiiuutlasomslso
u Taeduitudaiwdousnngauoa (Biomass) uafhodonw (Biogas)
Tosdngaussal ausdsiud SJUUNEIIMSNSNSIIWAD0U La: Ms Gabriele
Bauer tnamnAuUOS wiow Rosenheim soulludndwenu cu oo Rosenheim

anwusasistusgiuasul

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.

Source : naewna.com, dailynews.co.th, thansettakij.com



8. EGAT-Energy Excellence Centre (#19) Y EGAT

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.



= YBUANAIY

ogui B Innovate Power Solutions for a Better Life

idatanitninatiagabu
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