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FUTURE POWER SYSTEM

P o em mm e e Gh em s W Ws W e Gm e s W SE Ny e W S S G S Wh S S WE S G S G s P Gn Mm Ge G S5 5 m s W W m e e W wm e s wn an wm s s e o

GENERATION

COMMERCIAL AND
. INDUSTRIAL BUSINESS
CONSUMERS

DISTRIBUTION

B2 AUTOMATION
RESIDENTIAL DEVICES

CONSUMERS

___________________________________________________________
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szuuvInuIglns=v19
qug Nfaonaiu
(FUTURE POWER SYSTEN)

= Prosumer

= P2P

= Smart Grid

= EV

= Solar PV

= Hydrogen Energy

= Renewable Energy etc.,
= Green Carbon

= REC / IREC / GS / ISO14064 etc.,
= Green Standard / CBAM
= Etc.,

()
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changes in the energy industry

Global initiatives to reduce the
effects of global warming are
expected to discourage the use
of fossil fuels
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decentralization

Transmission of electricity
over long distances s
wasteful, emergence of

prosumers
prosumagers,

and
regulations

encouraging microgrids.

3D

digitization

decades-old infrastructure is
phasing out and replaced by
new modern  software-
powered management, as
well as surge of smart meters
enhances the quality of
electricity-related data

G
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4D+1E

Mo

1. Digitalization

2. Decarbonization
3. Decentralization
4. De-Regulation

+

1.

Electrification / iudadounmsldwaooulwiin
Tunadouduidu EV
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= Taseadruau
® Enhanced single buyer / Jiﬁhlﬂfgj “szuvlvias”

« waRauazAIeaile “adsnumivendr”
= iiwnslFna’lnlunisiszudandaaiu Energy Efficiency (EE)
= Lﬁuﬁ’ﬂd’mwﬁ’wmmuﬁﬂu (RE) tthanTuszuy Iihwmanvesdszmea / aamslandsnuaneada
= aamsUaesMsUOU IFUMITHAA MIALATMTUTAT /159831931AT5 1 Carbon fflufeonsuINUIUIA (Standard)

1 A ' A g @ J
= gaasumsdgnih meilumsgandumiven

" M3IANT NUNY 3211
@ I 1
= ﬂi;]ﬁll']ﬂﬁ)']uWﬂ\N'lu Lﬂuﬂiyﬁ1ﬂ'ﬂﬂl’)ﬂ UINADATLYLLININIT 1 NAITIY

= Jyrinnwansznunuanunlssma

= TaommizluGes sluuumBiuduniumsanTaniou 01y n1eann1ng 151 European Union (EU) ldvonuiasmidifyoonuifio European Green
Deal ammﬁmmswmmammmiﬂwmm EU Tﬂauﬂa”lﬂsluﬂﬁmﬁmmﬂm Carbon Border Adjustment Mechanism (CBAM) lagiinannis lunsan
mm"lﬂnf%fmmumuwuﬂumﬁummﬂﬂivmﬁmamem fasaudlalds EU

= guiga naugteanasiiid mgﬂmﬂmiﬂaaﬂmmmuﬂi wngnsilugud (Net Zero Emission) ttaz 1l uissugiandsauaze1n 100% (Clean Energy
Economy) o) .. 2050 waﬂiv‘v]‘uunNamﬂivmﬁ"lmgﬂuaﬂnm

. . = A A = =
" Toyota 11N vigy ﬂi:mﬁtyﬂu 1szmanilu Plant Zero CO2 Emissions  1143) A1.¢1.2050 %30 W.#.2593 %30 B 297
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National Energy Transform Middle Income
Trap Countries
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Low-income
countries

- o
Demand Wd 3SnNv uac |
Side :
a‘ma"“nssu 2 Low-income 2 Lower- = o High-income

Up er-

countries midldle- middle- countries
indome income
couptries  countries

Relative fncome (%), 1970

Source: WDR 2017 team, using data from Penn World Tablg, version 8.1 (Feenstra, Inklaar, and Timmer
2015).
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FTI-CC Institute
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DOW JONES SUSTAINABILITY INDEX - DJSI

‘;The European 3
P f“”Green ‘
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Climate Change : Global Warming (1)

1 1 v

nmglaniau (Global Warming) inlugronuiasuutlasaningiainiazeslan nelifadusssuaandenansenuasnaguusssiaiiasnitluses o i
Tanmszuinnefoyminisnlasuulasliadneasadannngsay wundsemeaiinlnung aannistsyguantlszaafiaian 2 o ngsdlawmaanulslszmausdalul 1992

A dl = 1
NIBNLTENIN

mnensiuwisanianssy (Millennium Development Goals: MDGs) wiithilazauaauan uidiiusziiiudeadmunedionudidudinsdeeg Juin

wWvnglud M5en3n

SDGs WIMN1ENIWIUINENEY (Sustainable Development Goals) # 17 1szn1sfignsjainAe “13” Climate Action nnssuileaningieniAnilatuulag

[ 3

LﬁuLﬂwmmﬁqaﬁ@Iﬁmmzﬁﬁmymn T AUNANIUNTANNNRUETE NTUANTUAYE LAY WAMNIUAZANA WANIURITLY AZENNINUNLINNAUNUNEIUAN
d?J = =
LTHRLNANN D AT A

4 1
Y o =X =

AUgIUUUIAR SDGs lavinlsiidiuninaes BCG IAFAIRMAN 39 BCG NIaWmWILATHIRALLLBIATIN IALTLATHTRATININ ( Bioeconomy) s¥ULILATHFNA
Lo

TN LATEFRAUNUAEY (Circular Economy) 2 wiswgnatiagnieliiAswgiadles (Green Economy)

ETl

inllg nnasniiuganaetinegaEn (Environmental, Social, Governance: ESG lutigsmannzileuuazinaswuinlan wismaanzidautuimaiaseinis

¥ i v %

v 1 v =S o a a [ % o ulxd . .
LRHANWAY ESG  wtdaasannanis  Wnasy LL@zmmﬂﬂwmummimLum’mmﬂ\m@mﬂugﬂLL‘ummmi@mmi’mmummmﬂu (Sustamablllty
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amyinel DJSI NYINuFan
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Global greenhouse gas emissions by seclor Emissions by Country
This is shown for the year 2016 global greenhouse gas emissions were 49.4 l)l“l()n tonnes CO.eq.
Iro N an

'k c'r" e/ /s

2014 Global CO; Emissions from Fossil Fuel

Combustion and Some Industrial Processes

F(Jl‘(‘%lly&
and Jse

China 30%

Japan 4% United States
15%
Russian

. India 7%
Federation 5% o EU-28

9%

L ATNE
- = y ||\‘q,\Q\\
Residential ©

OurWorldinData.org - Research and dala Lo make progress against Lhe wor ld's largest problerms.
Source: Climale Walch, Lhe In"."”‘]}'" sources Inshitule (2020 Licensed J'T‘»f*" ‘;( 3\!'1,' [§5 ulhor Hannah Rilchic 2020))

Source: Boden, T.A., Marland, G., and Andres, R.J. (2017). National CO2 Emissions from Fossil-Fuel Burning, Cement Manufacture, and Gas Flaring: 1751-2014, Carbon Dioxide Information Analysis
Center, Oak Ridge National Laboratory, U.S. Department of Energy, doi 10.3334/CDIAC/00001_V2017.
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http://cdiac.ornl.gov/trends/emis/tre_coun.html

d01un1sad N1svanUassfigisaunszanvaslseindlng

Tud 2563 lnguaseingmisuau asm 224.3 §1usiu CO2 ARAYTREaY
10.5 iaeuAuDneu Hesannnsd AU AL UTIRLENTUANY
WltNe dUaTINATUN AL ULRTTLNA TNetTymInIsunsszLnTedln
In-19 M iianTsTTaesnteRAsEgAalanuaATHgNATelssmA Taenile
Lﬂﬂuﬁiﬁj2562ﬂﬁ?ﬂdﬂﬂﬁﬁﬁﬂﬁ§ﬁﬂiﬁ1@ﬂ@ﬂTunﬂﬂﬂﬂLﬁﬁigﬁ@iﬁﬂﬂﬂﬂﬁi
ﬂudﬂﬂﬂﬂﬂmﬁﬂﬁﬂ?ﬁJuQZﬂﬁﬂWﬁﬂﬁﬁ@éuj

USuaunsuaneinon1suau 9nnsignasaIuYeIuseine

— U 2559 Uanua1suau® agjﬁ 258.7 a1ufu CO2

— U 2560 Uanua1suau® agj‘ﬁ 258.5 a1ufu CO2

— U 2561 Uanup1suau™ agj‘ﬁ 263.4 §1ufu CO2

— U 2562 Uanup1suau® agjﬁ 250.4 §1ufu CO2

— U 2563 Uanup1suau® agjﬁ 224.3 §1usu CO2
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A3 U UNBULNRLNYRY Aaarsuaulaanled nU A1wiSaunszandu

AiinuavALTaUNTLan

Asuaulaaanlae CO2
iy CHa4
Tua¥daan e N,0
la1aviqaalsmsuay HFCs
wafWqaalsamsuay PFCs
fdaasignaywqaa’lse SFs
Tulasiaulasviqaalse NF;

IPCC data sources for more information: [ AR4 values: https://www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2-10-2.html @ ARS values:
https://www.ipcc.ch/pdf/assessmentreport/arS/wg1/WG1ARS Chapter08 FINAL.odf (p. 73-79)
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dnaawlumsvinlviiia
aelansau (GWP) winudu CO,

AR4 (2007)

1
25
298
124-14,800
7,390-12,200
22,800
17,200

ARS (2014)

1
28
265
4-12,400
6,630-11,100
23,500
16,100

N (CH4) UA1 GWP 19110 28
WUI9ANN WY 1 D lansu
o J A 9
ANuasa lumsmlvinaning lanseu
MEUNINY
4 J a Iy
Msvou laoon lua 28 N lansu
1 kg CH4 =28 kg CO2¢
A I} 4 J A 1
25 nlansuamsuoulason ludieumn)
= 1 1 J 1
WNU 28 1M1 99T UDOU 1 111
PTREINATS
g}/ 1= = 9]
lunsve coM sl 2016 audatlagiiv
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UININITHAZNITUIZTNIATDSE U vaslanfaguwa byl anazlanou

n3annmeglsu European Union (EU) loaanunnsnisénfgyeanunne European Green Deal gnsenaninIsnauIgnannsy
Tndves EU tnafinalnlunisyinaiuisenin Carbon Border Adjustment Mechanism (CBAM) lnafiannistunisanainuladsau
FruduruesEufNUTEINAMATAL Ndsduiluss EU drilnsudesasuesusnnnindeadsniddiusing ardueuludud
Ussnmdeaiu Inefindlulssmavieddseendesteluoygnudesfedounsyanluluuivinduiivdeseen Tnsaiadinay
UsenAldlul a.e. 2023 (WA, 2566)

® EU agrees on European Climate Law, net zero emissions target : 2050

® Taiwan plan for zero emissions : 2050

® South Korea Carbon Neutral : 2050

® Japan Carbon Neutral : 2050

* Japan & EU uanagaiiusiuiuiiayluiia Net zero GHG : 2050 & coal free : 2030
* DENSO Uizmmﬁﬁu uay anv1vilan Carbon Neutrality : 2035

* Toyota \Uu Plant Zero CO2 : 2050

* Honda g Carbon Neutral : 2050

NSUAITUBU AT WAIUAZDIR WAMWETED 30 wasumyuiey F9duiEenusn ezt NI UNUIIVIAUNUNAIITULAT

(Waindweada) sgrenanidsaluls 1s19zviegnalsiussideulanlnuiiiiadu? @
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ansnludauasanilaauivads:zdoa 7 Tudauasadoeanlaniuidriwsiznanilaninuszwanaad1ud1UISANI0NISHTOTU HasS19 16181
Uszinddwan1li GDP anao aMuanau saga: 10-20-30

Hanuamnsnanay/sovas

ii suaudumasoon 1 2561 CRITATRNY
10% 20% 30%

1 snoud gUnssinazadulszney 927,501.00 92,750.10 185,500.20 278,250.30
2 sesneuiiune’ gUnsaliazduiseney 633,150.00 63,315.00 126,630.00 189,945.00
3 syudinazinieslszdy 383,976.00 38,397.60 76,795.20 115,192.80
4 WARSATENS 353.442.00 35,344.20 70,688.40 106,032.60
5 iiawanadn 330,156.00 33,015.60 66,031.20 99,046.80
6 ura2993 Il 298,921.00 29,892.10 59,784.20 89,676.30
7 inlidaat 294,215.00 29,421.50 58,843.00 88,264.50
8 AsoednInaazarulsznenveaniesining 267,101.00 26,710.10 53,420.20 80,130.30
9 tnfudiseg 262,831.00 26,283.10 52,566.20 78,849.30
10 wsetfuemeazdiutsznen 201,010.00 20,101.00 40,202.00 60,303.00

3,952,303.00 395,230.30 790,460.60 1,185,690.90

Fufrdoon 10 Susuusnilleriieuiy Gpp il 2561 fyaaumiy 24.22% 0155101 1/5 mmgamﬁmaﬂ%ﬁu
wansuainiasnlulszme (Gop) 1 2561 16,320,000.00

http://www.ops3.moc.go.th/infor/db_sql/gp web_exportl.asp

A0nAAeITUATIINISANN YN As.Asugndl gvidnugndl ginnssuiansuisdssmelng laldanunAnmiuiu de (Thaiplublica) Wedun 8 Auensu 2564 Tneldsu

wans:nuagluauau 9 vaoUs:inanlasuwansznuuinnga ta:nsznunisdveonlglsuludadousounu sega: 50
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http://www.onep.go.th/env_data/2019/%E0%B8%A1%E0%B8%B9%E0%B8%A5%E0%B8%84%E0%B9%88%E0%B8%B2%E0%B9%81%E0%B8%A5%E0%B8% 8
%AD%E0%B8%B1%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%82%E0%B8%A2%E0%B8%B2%E0%B8%A2%E0%B8%95/

http://www.ops3.moc.go.th/infor/db_sql/gp web_exportl.asp
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5 guadu q,uu:mﬁomsun"[tjﬂq,mfl naavnus:znasiglauiunalo Middle Income trap

Tuszo:=n 1 Country
U 2563 — 2565

. & o < . ds=aun1sudodugooUs=inanavdu nas Wulssmawssudimsumsaonu : Green
rnigunouv=zidoulavnulasluaiuisnvia = - :

Infrastructure ludgvavanannssud@ideo Green Society Industries nazganainnssu
New S-Curve
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ANENNVBIRUTENBUNMINIARAANUNTSURALANTN &.8.7. MAnn1sannsUaasine
Seunszanograugusssn wiilesnn aemn. liamsadidsteyanslindany
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voyavnnatnnalresuiuuiwouuiusrisInnisveyalnaiuisnunluizUs:losuln

Data Source

N
10T / Smart

Device

Public & Open
Data / Social
Media

Purchasing /
Partnership Data

\ J
e ™
Alternative
Data
(. J

-

SR

Structured
Data

Unstructured
Data

Batch Data

Streaming Data

-/

Data Governance + Data Catalog + Metadata + Data Quality

Data Ingestion

Large File
Submission

Webservice

API Platform

-/
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Data Management Data Access

Data Sharing

Near Real Time Platform

Data

Data Virtualization

Integration
ETL

Data Staging Data

Warehouse

Backup Site / Network Layer / Infrastructure Security (NT Cloud)

Bl and Reporting
Services

Visualization

Management

Dashboard

API for Data
Dissemination

Data Analytics

-

Data Lab
Data Analytics
Platform

~N

N

~

DevOps Container
Platform

J
N

J

-

(&

Big Data Analytics
GPU

~

J
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Data Aggregator Data Processor
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Data Exchanger & Data Access & Data Sharing
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( Platform & Tools Layer Data Layer
*  Central Data Catalog ¢ Veyamulwwn / powseu / Ulnsidew
*  Open API Platform ¢ Veyanu EE/RE
* Data Integration ¢ VeyamuyaAua:sIMWanIu
\' Data Mart / Interactive Dashboard ¢ JoyamuiAsugio d9AU na:duondou
4 Technology Layer

* Big Data Analytics / Near Real Time Platform/ ETL / Data Lake / Data Warehouse
* loT Technology / Blockchain /

\ *  Micro Services / Open Data / Data as a Service

Data Governance / Digital Workforce

o Wuuulourena:s:tsuliuRndonndouiungs:idou Vongruie unsguRiduaina
*  9nfu Data Governance Council fruAENENTsTE =AU AryvasToya

¢ Wurow$ NnusuinalulagadnalfinynansmeluneldigUiuu Co-Creation

e

Infrastructure and Network Security
o nstdnulnsIadwuwugUNWESAUINA (IT Infrastructure) SOURAUIILUY Hybrid Cloud
uus:uuIRdaVNBRseISULRSTIUAIUUaRARBNVOYa (Cyber Security)

Data Users / Data Analytics
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088 Data Governance and Data Architecture for Data Sharing Ac and Use

Smart Carbon & Energy Platform
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Standard

Footprint
boundary Sastersie Trssuare
(melunseaudiiou)

ED

Emissions

SCOPE 1t
Greenhouse gas emissions
from sources that are owned or
controlled by a Federal agency.

Electricity

Purchased
Heating/Cooling

SCOPE 2:
Greenhouse gas emissions
resulting from the generation
electricity, heat, or steam

purchased by a Federal agency.

Transmission &
Distribution Losses
(electricity)

Business »
Air Travel

~

&

‘ .‘7 2 Employee

° Commuting

&mwclw

Solid Waste

Contracted Wastewater

SCOPE 3:
Greenhouse gas emissions from
sources not owned or directly
controlled by a Federal agency
but related to agency activities
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CR&S PORTFOLIO
TOP 10 STANDARDS/SCHEMES WITH EACH OF THE 4 OPTIONS ON PRODUCT IMPORTANCE

Yes, we have launched it No

I1SO 14046 39

150 14001 G tevA [ 30

Green Green Energy

isoso001 |GG s Certification Certification 36 sonsucro [N 25
GS Gend
SMETA I 15 150 20400 R2 36 cquatty N 27
quality
FsC I 30 GLOBALG.A.P. EWS 36 rTrs [ 26
rspo N 25 AWS RSS 36 enplus [N 24
sAso00 N 23 1SO 14067 1SO 14064-2 35 eucCertplast [N 23
Gold
perc [N 23 As| Standard 35 ess [ 23
GLosAlG.AP. [N 22 sasoo0 M 12 (7 35 sei I 23
isccev [ 20 asc [ 12 AWS 34 uncom N 23
EDGE
msc [N 19 White Certificates [l 12 150 14067 34 I
@ ) # of countries # of countries # of countries # of countries
GmEy  CRS SURVEY SUMMARY N=62 s

ISO14064-1 | 24
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Governance &
Accounting

Columbia

California

@
>

il

Switzerland

US (CAR)

VCS

Governance
body

International

National

Subnational

Subnational

International

National

Bilateral
International

Bilateral

International

Subnational

Subnational

National and
International

National

International

International

Public vs
private

Private

Public

Public

Public

Public

Public

Public
Private

Public

Public

Public

Public

Public

Public

Private

Private

Validation
procedure

Validation by
accredited third
party entities
Pre-registration
assessment by
the Clean
Energy
Regulator
Validation by
accredited third
party entities
Verification of
eligibility of
offsets by ARB-
accredited offset
verification
bodies
Validation by
DOE
Verification of
offset eligibility
by NDRC

N/A

Validation by
accredited
validation and
verification body
Validation by
Third Party
Entity
Validation by
independent
entity
Validation of
project activity
by Director
Application for
project
registration is
reviewed by the
Ministry of
Environment
Selection of
project activity
through OECC

Validation by
accredited third
parties

Eligibility check
by the Reserve
staff

Validation by
accredited
validation and
verification body

Supervision of activity
cycle

Winrock Board of
Directors

Australian Government;
Clean Energy Regulator

Ministry of Environment.

California Air Resources
Board

CDM EB
NDRC

N/A

Gold Standard Foundation
Board

Joint Committee with
representatives from both
governments

JISC (Track 2)

Ministry of Environment
and climate change

Ministry of Environment
(MDE)

Consejo Rector and
Comision Ejecutiva,
Climate Change Spanish
Office (OECC)

Steering committee with
members from FOEN and
the Swiss Federal Office
of energy.

Board of Directors and
Climate Action Reserve
Staff

VCS Board

Accounting and registries

ACR of projects and credits
issued

CFL Registry

The BC Carbon Registry

Western Climate Initiative’s
Compliance Instrument
Tracking System Service
(CITSS)

CDM registry

National registry system
with trading platforms in
seven pilot provinces

ITL (for AAU transactions)
GS registry of projects and
VER credits

JCM registry
International transaction log

(ITL) and national registries

Compliance Instrument
Tracking System Service
(CITSS)

Local Ministry of
Environment registry

National registry

National registry

CAR registry

VCS registry system




Design
o Passive & Active Design
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Medium & Large
Enterprises
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2 Efficiency
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Renewable

3 Energy (RE)
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Medium & Large
Enterprises

* Reduce aanmsly
* Reuse 15t
* Recycle 5Sluiaa

—>»| « Waste Management
NMSYANSTOVIEY

» Carbon Capture
NMsANIUAISUDU

N Medium & Large _/

Enterprises

Carbon Credit/RE

Platform

na1analvdo-u1e nanilasgu
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6 Carbon Credit Certificate

All Enterprises
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Renewable

Design

Energy

Efficiency Energy (RE)

Passive & Active Design
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