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1. Mdarsuaulaoanlya (Carbon Dioxide: CO,)
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2. N1vinu (Methane: CH )
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3. nvluasdoanlua (Nitrous Oxide: N,O)
unaonluan1sluasdaanld@au191nsssUBIR 16U N1sszu1gn1sluasaoanlunooanvinnzia
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4. lslaswapalsaisuau (Hydrofluorocarbons: HFCs)
5. Wlaswaoolsa1suau (Perfluorocarbons: PFCs)

6. lulasivulaswasalsa (Nitrogen Trifluoride: NF )

7. dailos1onyzwaoalsa (Sulfur hexafluoride: SF,)
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mdiSouns=onuaazsialidnanwlunisqaandauwasoiuadiusounsadnaniwlu
n1snnliinalansau (Global Warming Potential 1S9 GWP) Tuirinnu lasduagnu
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UAYoVNYISoUNS=0N dnanmwlunisiliinalanseu (GWP) o19avogluyu

neunu COo, Usse1Na
AR2 (1995) AR4 (2007) @)
AR4 (2007)
a1suaulaoonlysa CO2 1 1 -
Umnu CHa 21 25 12
lunsaoanlya NzO 310 298 114
lolasWaaslsaisuau HFCs 140-11,700 124-14,800 1.4-270
iWaswasalsaisuau PFCs 6,500-9,200 7,390-12,200 <1,000-50,000
dawlasiondzWaoalsa SFe 23,900 22,800 3,200

lulasulaswWasalsa NFs 17,200
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-0 60 &

IPCC AR4 (2007)

Jass CO, 500 kg = 500/1000 = 0.5 tCO,eq
Uaas CH, 500 kg = 25 x 500/1000 = 12.5tCO_eq
Jaas N,0 500 kg = 298 x 500/1000 = 149 tCO,eq

kgCO,eq = nlansuaisuaulasanlvainauinn
tCO_eq = aualsuaulaoanlsainguinn (@1susUIASAG)
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Thailand Voluntary Emission Reduction Program: T-VER

| 1ason1s T-VER

Tason1saan1diSauns=vnn1aayas lvaMuuIassIugaals:inding

(Thailand Voluntary Emission Reduction Program: T-VER)

Fossil fuel energy sources Renewabhle energy sources

T-VER 1Wunalni aun. wawurduaouad w.d. 2557 1weauvauulinnniadouidousou

lunisatdunisaanisuyaognsiSouns=enad9adIualas v

Thailand Greenhouse Gas Management Organization (Public Organization): TGO
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I uaasgaunldlunisweoourlasonis T-VER

1) n1saNtiulasonis T-VER d0aAaaunuu1Insgiu ISO 14064-2

2) Tduauaaan 3 Tunisasovdeuadiuidlalasonisuaznoudaauvdsunuinsisouns=on
Taaisand1wUs=10uN18uaNdAINSUIASONISNIAAUAS (D (Validation and Verification Body: VVB)

3) n1sasdvdauadwidlauaznisnoudauvlasonisdonaasonuuiassiu ISO 14064-3

CARBON
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Thailand Greenhouse Gas Management Organization (Public Organization): TGO
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I Us=inndoolasonas T-VER

I wavviunonnu

BIOFUEL

Thailand Greenhouse Gas Management Organization (Public Organization): TGO - Page 16 -



Thailand Voluntary Emission Reduction Program: T-VER

Us:zinngoolasunis T-VER

MSIWUUS:FNEN W
wavvu

Thailand Greenhouse Gas Management Organization (Public Organization): TGO
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_ -k

ion'd
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Electricity

Optimized by www.ImageOptimizer.net
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Us=inndoolasonas T-VER
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Us=inndoolasonas T-VER
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Thailand Voluntary Emission Reduction Program: T-VER

naninunuazivouly

Tuniswuilasonas T-VER

Thailand Greenhouse Gas Management Organization (Public Organization): TGO



I naninununaziond1sningddoaonulasonis T-VER

> s=1U9UANENSSUNIS90ANISUSHISOANISANEISoUNS=0NI16AI9nanIinnn1swo1sul
1asvn1s T-VER W.d. 2563

> nuononiswauirlasonisaanivisounssanniaduasivaiuuiassiuvools:indlng (T-VER)
» naninruriniswoismunlasonisnidrgnslasonisaanidisouns=onnludoowgou
douWUIGU (POSITIVE LIST) Ha:n1siWdouni1saniduonuiivuinuonn1sa1iiuou

auUn& (ADDITIONALITY)

» naninfurinisdunziiauyus:iiunnsuandinsulasonisniaduasio w.d. 2557

ns18ac pPaawuiauian http:/ /ghgreduction.tgo.or.th/download -tver/ 6 5 -rules-and -regulations.html




Thailand Voluntary Emission Reduction Program: T-VER

7 lasoms T-VER 9:W91SMu1AS9UMAUiNgISauns=on 3 sua

Global Warming Potential: GWP
GHGs GWP @

1
CH, #
+16) H:%‘ H

1. mymsuvaulaoenlda (CO,)

=3

2. Myuinu (CH 2 25

3. mgluasasontye (N,0) 298 .

ﬁU’lZ IPCC Fourth Assessment Report

Thailand Greenhouse Gas Management Organization (Public Organization): TGO
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nonNssy

JUNATD01ASIN1S T-VER

Ju1aianuIn

(Micro scale)

=
auiaian

(Small scale)

gurainmn

(Large scale)

niswaawaovulwilronnwasou
nuunau

(Renewable Energy)

N1aoNISWaNAaAISOU
(Installed Capacity)

Tuinu 5 Mw

N1avNISWaNaaAOSOU
(Installed Capacity)

Tuiau 15 MW

N1avNISWana A0SO
(Installed Capacity)

U1NNd1 15 MW

nsiwuds=ansnawwavonu

ianuignisaaldwaoolusou

nuignisaaldswanoiusou

anungnisaaldswasoiusou

Tuinu Tuinu U1NNI1
(Energy Efficiency)
20 GWh/y 60 GWh/y 60 GWh/y
. = = - (] o — - [ o o~
nisUani/auluuas iWnuaglunisaa/nninunidisaunszon | IWnuaglunisaa/nninun1ygiSauns=on
nisausnunsawuyin - TuiAu U1NNON
(Reforestation) 16,000 tCO e’y 16,000 tCO e’y
nuaslunisaa/nninuiidisouns=on | iWnuialunisaa/nninuiyisauns:zon
N1SINYAS L _
- Tuinu U1NNII
(Agriculture)
16,000 tCOe/y 16,000 tCOe/y
nuaglunisaa Wnuaglunisaa anuasglunisaa

Uszinnlason1sau 9

n1vISauns=on

Tuiniu 20,000 tCO,e/y

n1diIsSauns:=on

TuiAiu 60,000 tCO,e/y

n1viIsSauns:=on

UINN31 60,000 tCOe/y




Thailand Voluntary Emission Reduction Program: T-VER

woulaniswwurlasonis T-VER

Tasonsiiuszaoav=vimuailulasons T-VER Goowrun1siaou
1S ANTUOUIRNUIAUDINNISATUUaIUUNG (Additionality)
* Tuai aoﬁ‘lqod Additionality
ﬁluTﬂsomsf'ilti"nhaTﬂsomsamf'i"lm’s'iauns:anf'i'lﬁoi’aoﬁqadeiouuﬁmﬁu (Positive List)

JU11ASONIS Uszinnlasons imalulasnild

[ [ [ 2 . -
1anun, 1an Unly; inyas 3 nayinalulagnivu Positive list

* louWaVU Additionality

JU11ASONIS inalulasnid

_ ¥ Us:zinnlasonas

sunalnmg nadszinnandulily ineas  anduinaluladlunay Positive list

Tasonisdoois=azidarqunuuinndi 3 U

Thailand Greenhouse Gas Management Organization (Public Organization): TGO



aoag10inalulagno=vmodlu Positive list

uvuddainuingoudoaning

S

JaAINUINYOUaVaINAY (Perovskite) Tlasvasiolasnolu @o ABX

(Perovskite)

nuuddainuingoudoanag

3
Uanavuaiauarunisinnunnidu light  absorber 16ia dowali

Uszansmuwyavidgaalaoainagaou

Perovskite 12+ -
= 10_/
= s
=
TCO Anode g - Perovskite]
ST Glas8 . = e oPVv
ar: O : o

w DSSCs

(=3
a &~ a-Si
2

o QDs

———— 2 s . N
1990 1995 2000 2005 2010 2015
Year

A ﬁlJ’]I J. Fan, B. Jia, M. Gu, Photon Research, 2(2014)

S

Full spectrum solar cell Uuldadudavornasg suuuulnunaiuisnao

inalulagniswaawaoorulwa (Power Generation and Electric Power Transactions)

I 1.1 n1swaansaldlwionnisaandoa1nas (Solar PV) I

rsaaudvannaglusdyuuvuiny

(Full spectrum solar cell )

rsaaundvonaglusyuuuinu

wavounuavonagduildlauinuu miruwoius:zansnwaodu

Full Spectrum Irradiance

1313381

1 1

Thin Film Filter

i1 1 1

Glass

Back Metal Contact

fun: http:/ /www.sciencedirect.com/science/article/pii/S1567173913002241

Thailand Greenhouse Gas Management Organization (Public Organization)



aoag10inaluladno=oaadlu Positive list

inalulagniswaawaoorulwa (Power Generation and Electric Power Transactions)
1.1 n1swaansalglwWonisaanduannas (Solar PV)

uvinaauddnannisaznaundo rsaaundoonnagnanaouanviadonzia
(Tandem Solar Cells) (Solar Farm on Sea)

UUIaaauddnann1saznoullag rdaaudoannnsnnanouanviadon:ia

niswaansalglwilonnigaanavonnagnaanouansigon:zia (Solar

nwonulgaanavonaAguuu (Tandem Solar Cells) inlrilgaaaiuisa

fowavorudnnuavonnagunldlauindu mlkiwoius:-ansnwaodu Farm on Sea)

Efficiency of tandem solar cells

Cell interconnect

NUA: hitp:/ /www.cleanenergyauthority.com/solar-energy-news/natcore-advances-tandem-solar—cell-

research-080513

Thailand Greenhouse Gas Management Organization (Public Organization)
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inalulagniswaawaoorulwa (Power Generation and Electric Power Transactions)

I 1.2 n1swaansalgiwwio1nwanv1uad1USaudIINUa091NAY (Solar Thermal Electricity) I

Solar Thermal Electricity

Solar Thermal Electricity IJun1swanlwilnlagldaou
saunlavinuavonnagUdunonuiiowanns=ualww

Figure 5: Typical Solar Thermal to Electricity system

=l
N1 https://cdm.unfccc.int/filestorage

Thailand Greenhouse Gas Management Organization (Public Organization)
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aoag10inalulagno=vmodlu Positive list

inalulagniswaawaoorulwa (Power Generation and Electric Power Transactions)

I 1.3 n1swaansa g lwiwhornwaovruun (Hydro Power) I
nuulidunaonnifiutn
(Run off the River Plants (No Reservoirs))

nuvugunau

(Pumped Storage Hydropower Plant)

ﬁlJ"l http:/ /ruahaenergy.com/hydro/

=)
Nnu" https:/ /www.egat.co.th/

Thailand Greenhouse Gas Management Organization (Public Organization)
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aoag10inalulagno=vmodlu Positive list

inalulagniswaawaoorulwa (Power Generation and Electric Power Transactions)

I 1.4 STUUNISANINUWAOVIU (Energy Storage) NWAMIINWAIIIUNUUIDU

Energy Storage

Energy Storage | S:UUNISANINUWAVYIU NWAADINWAV0IUNLUIDSU

\

,\I-

Inverter/Charger

Nati(irid
Battery Etorage

Stationary
Battery

‘ ’ Grid lr'verter

Thailand Greenhouse Gas Management Organization (Public Organization) |
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imaluladluemainnssuniswaand (U (General Manufacturing)

I 2.1 inaluladszuvwanandiusau

Tri-generation/Poly-generation

N1SAHAAVSzUUWAAWAV01USIUNaNasUiuullanalinuszuuWaawaovunuuugnadou

1u Tri-generation nso Poly-generation

COOLING HEATING FUEL ELECTRICITY

ABSORPTION CHILLER ENGINE GENERATOR

Thailand Greenhouse Gas Management Organization (Public Organization) |
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aoag10inaluladno=oaadlu Positive list

imaluladluemainnssuniswaand (U (General Manufacturing)

2.2 N15960N1SIazN1SNIVATIVIAY (Waste handling and Disposal)

Refuse Derived Fuel | nalula8niswanidoiwavye:
Refuse Derived
B D o e e e e e e e e e e e e e o e e e et et i
Gasification | maluladniswanmgidoiwanvonvy:
Pyrolysis | maluladniswanuiuuonyy:
Semi-aerobic Landfill |  nsWonaugg:zyadosuuunoldonniad

Thailand Greenhouse Gas Management Organization (Public Organization) | TGO
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imaluladluemainnssuniswaand (U (General Manufacturing)

2.3 n1sldualnasus=ansniw&o I

Brushless DC Motor

Brushed DC Motor

d9@ YDV Brushless Dc Motor

4 @21WI50d0 0 -~100000 RPM
# lriusoUaan aowi5o40

# Torque/Size @N21 Brush Dc

Yo Battery

-+ ﬂ']SﬂS:i)'lfJﬂD'lUSUOU‘IUUﬂaDﬂ stator ﬁﬂ:)"]
# Brush Dc

_ Brushless DC motor
# Usz@ndnwgo

U¥01d89Yd9 Brushless Dc Motor
% Jalgvongvngunsnidlannseiindgondn
4 YAAOUAUNISTUIAADUEIYINNIN

Thailand Greenhouse Gas Management Organization (Public Organization)
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aoag10inaluladno=oaadlu Positive list

n1syudo (Transportation)

gruwrnuzlwwWszuuao (Electric Powered Vehicle) I

Electric Vehicle

gruwanuszlwwWaszuvuas | nisldvrugualWilniowulszansn1wnisyudo ntacaalsunrunisly
WowavwWodda

Thailand Greenhouse Gas Management Organization (Public Organization) | TGO
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Thailand Voluntary Emission Reduction Program: T-VER
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Thailand Greenhouse Gas Management Organization (Public Organization): TGO
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Uszinnlasonns
* Janauli/danin
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20U
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Baseline Baseline
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Thailand Greenhouse Gas Management Organization (Public Organization): TGO
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NONSSUTAITINISUDU (Carbon Offsetting Program: COP)
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