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aunsalylasawnintiidunuly wazsudsruluiawnTun 1 unsIau WA, 2569

Global Warming Potential (GWP4.)

GHGs CO, Fossil CHy CHg N,O Reference: IPCC Assessment Report, AR5, WG 1, chapter 8,

GWP100 1 30 28 265 p.13-179

GHG Emission Factors for energy consumption (per unit)

Emission Factor

Emission Source CO, Fossil CH, CH, N,O Total Emission Reference
(kgCO,/unit) ‘ (keCHy/unit)  (kgCHy/unit)  (kgN,O/unit)  (keCO,-eq/unit)
Stationary Source
Natural Gas (NCV) SCF 0.0572 . 0.0000 0.0000 00573 | IPCC defaults (2006), volume 2, chapter 2,
table 2.3, p.2.18 - 2.19 waz Convert Aoy
Natural Gas (NCV) M) 0.0561 - 0.0000 0.0000 0.0562 B R A S
Natural Gas (HHV) MJ 0.0501 - 0.0000 0.0000 0.0502 2021 API Compendium, Table 4.3 & Table
Natural Gas (HHV) MMBTU 52.9000 - 0.0010 0.0001 52.9545 4.6
LPG liter 1.6797 . 0.0000 0.0000 16812 | IPCC defaults (2006), volume 2, chapter 2,
table 2.3, p.2.18 - 2.19 waz Convert Allag
LPG kg 3.1106 - 0.0000 0.0000 3.1133 ARSI S8
2C,H,+50, —> 4CO,+2H,0
Acetylene kg 3.3846 - - - 3.3846
(MW C,H, =26, MW CO, =44)
C,Hq + 30, —> 2CO, + 2H,0
Ethane kg 3.1429 - - - 3.1429
(MW C,H, =28, MW CO, =44)
C,Hg+50,—>3C0O,+4H,0
Propane kg 3.0000 - - - 3.0000
(MW C,Hg =44, MW CO, =44)
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Emission Factor

Emission Source i Cco, ‘ Fossil CH, CH, N,O Total Emission Reference
(kgCH4/unit) (kgN,O/unit) (kgCO,-eg/unit)
2C,H o+ 130, — 8CO,+10H,0
Butane ke 3.0345 - - - 3.0345
(MW C4H10 :58, MW COZ :44)
Fuel Oil A liter 3.2097 - 0.0001 0.0000 3.2198
Fuel Oil C liter 3.2353 - 0.0001 0.0000 3.2455
Jet Kerosene liter 2.4689 - 0.0001 0.0000 24773
IPCC defaults (2006), volume 2, chapter 2,
Other Kerosene liter 2.4827 - 0.0001 0.0000 2.4911 .
table 2.3, p.2.18 - 2.19 waz Convert Aoy
Diesel liter 2.6987 - 0.0001 0.0000 2.7076 o " R
@’]ﬁEJﬂ’WQﬂJ@ﬂHﬂJ%LSUEJLWaﬁ
Gasoline liter 2.1816 - 0.0001 0.0000 2.1892
Biodiesel liter 1.6440 - 0.0001 0.0000 1.6496
Bio-gasoline (Ethanol) liter 1.4968 - 0.0001 0.0000 1.5019
Diesel B7 (wuufn EF ¥a4 Biofuel #i7g) Anitdnanululofiua (7%)
- Diesel B7: Report in Scope 1 liter 2.5098 - 0.0001 0.0000 25184 Hulaniz CO, 370 fossil fuel, CH, waz N,O
- Diesel B7: Report in Biogenic CO, emissions liter 0.1151 0.1151 HJuaniz CO, 311 biofuel
Diesel B20 (wuu@n EF ¥4 Biofuel fag) Anfidnaaululefiaa (20%)
- Diesel B20: Report in Scope 1 liter 2.1590 - 0.0001 0.0000 2.1672 TJutaniz CO, 310 fossil fuel, CH, wag N,O
- Diesel B20: Report in Biogenic CO, emissions liter 0.3288 - - - 0.3288 Julawie CO, 910 biofuel
Gasohol (E10) Anfidnanueniuea (10%)
- Gasohol E10: Report in Scope 1 liter 1.9634 - 0.0001 0.0000 1.9708 HJuanig CO, 310 fossil fuel, CHA wag N20
- Gasohol E10: Report in Biogenic CO, .
liter 0.1497 - - - 0.1497 Uukanig CO, 910 biofuel
emissions
Gasohol (E20) Anfidnanuennuea (20%)
- Gasohol E20: Report in Scope 1 liter 1.7453 - 0.0001 0.0000 1.7524 Hulaniz CO, 370 fossil fuel, CH, waz N,O
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Emission Factor

Emission Source i Cco, ‘ Fossil CH, CH, N,O Total Emission Reference
(kgCH4/unit) (kgN,O/unit) (kgCO,-eg/unit)
- Gasohol E20: Report in Biogenic CO, o
liter 0.2994 - - - 0.2994 uuanwig CO, 910 biofuel
emissions
Gasohol (E85) Anftdnanueniuea (85%)
- Gasohol E85: Report in Scope 1 liter 0.3272 - 0.0001 0.0000 0.3327 fulawig CO, 31 fossil fuel, CH, taz N,O
- Gasohol E85: Report in Biogenic CO, .
liter 1.2723 - - - 1.2723 uuanwig CO, 910 biofuel
emissions
Lignite ke 1.2019 - 0.0001 0.0000 1.2100
IPCC defaults (2006), volume 2, chapter 2,
Anthracite kg 3.0866 - 0.0003 0.0000 3.1079 .
table 2.3, p.2.18 - 2.19 waz Convert Aoy
Bituminous Coal kg 2.4946 - 0.0003 0.0000 25125 o P
mmm@maﬂwmmmwaq
Coking Coal kg 2.6138 - 0.0003 0.0000 2.6325
IPCC defaults (2006), volume 2, chapter 2,
Fuel wood table 2.3, p.2.18 - 2.19 waz Convert Allag
mﬁsh’]ﬂmé’nwmzﬁmwaq
- Fuel wood: Report in Scope 1 ke - - 0.0005 0.0001 0.0304 TJulanig CH, taz N,O
- Fuel wood: Report in Biogenic CO, .
kg 1.7909 - - - 1.7909 wuan1e CO, 31N biofuel
emissions
IPCC defaults (2006), volume 2, chapter 2,
Saw dust table 2.3, p.2.18 - 2.19 way Convert Ao
mﬁaﬁ’]@mé’nwmwﬁal,wﬁq
- Saw dust: Report in Scope 1 ke - - 0.0003 0.0000 0.0207 TJulanig CH, tag N,O
- Saw dust: Report in Biogenic CO, emissions kg 1.2186 - - - 1.2186 TJulaniz CO, 31N biofuel
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Emission Factor

Emission Source

‘ Fossil CH,

CH,
(kgCH4/unit)

N,O
(kgN,O/unit)

Total
(kgCO,-eg/unit)

Emission Reference

IPCC defaults (2006), volume 2, chapter 2,

Charcoal table 2.3, p.2.18 - 2.19 ag Convert Ao
UL AUV S

- Charcoal: Report in Scope 1 ke - - 0.0058 0.0001 0.1923 Tulawig CH, tag N,O

- Charcoal: Report in Biogenic CO, emissions ke 3.2346 - - - 3.2346 Tutaniz CO, 31 biofuel
IPCC defaults (2006), volume 2, chapter 2,

Paddy husk table 2.3, p.2.18 - 2.19 way Convert alag
mﬁm@mé’ﬂwmwﬁmwéq

- Paddy husk: Report in Scope 1 ke - - 0.0004 0.0001 0.0274 HJuanig CH, kag N,O

- Paddy husk: Report in Biogenic CO, o

. kg 1.4400 - - - 1.4400 Huany CO, 311 biofuel

emissions
IPCC defaults (2006), volume 2, chapter 2,

Bagasse table 2.3, p.2.18 - 2.19 way Convert alag
mﬁamqmé’ﬂwmwﬁmwaa

- Bagasse: Report in Scope 1 kg - 0.0002 0.0000 0.0143 TJuanie CH, waz N,O

- Bagasse: Report in Biogenic CO, emissions ke 0.7530 - - - 0.7530 Tulaniz CO2 910 biofuel
IPCC defaults (2006), volume 2, chapter 2,

Palm kernel shell table 2.3, p.2.18 - 2.19 war Convert Alag
mﬁamﬂmﬁﬂwmzﬁmwaq

- Palm kernel shell: Report in Scope 1 kg - - 0.0006 0.0001 0.0352 TJulanie CH, waz N,O

- Palm kernel shell: Report in Biogenic CO, .

o ke 1.8530 - - - 1.8530 wulanig CO, 31N biofuel
emissions
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Emission Source

‘ Fossil CH,

Emission Factor

CH,
(kgCH4/unit)

NhggiidmTumMsUsEInaAIA SusuNaANIWIYR989ANS

N,O
(kgN,O/unit)

UPDATE: NUAMNUS 2569
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Total
(kgCO,-eg/unit)

Emission Reference

Cob

IPCC defaults (2006), volume 2, chapter 2,

table 2.3, p.2.18 - 2.19 wag Convert Ao

D1AUAAAN YL TRLNES

- Cob: Report in Scope 1 ke - - 0.0005 0.0001 0.0319 Tulawig CH, tag N,O
- Cob: Report in Biogenic CO, emissions ke 1.6780 - - - 1.6780 Tulaniz CO, 31N biofuel
IPCC defaults (2006), volume 2, chapter 2,
Biogas table 2.3, p.2.18 - 2.19 way Convert alag
oAU YAILITOINAY
3
- Biogas: Report in Scope 1 m - - 0.0000 0.0000 0.0011 HJuLang CH, kag N,O
3
- Biogas: Report in Biogenic CO, emissions m 1.1428 - - - 1.1428 HJuaniz CO, 311 biofuel
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Emission Factor

Emission Source Units Cco, ‘ Fossil CH, (@ N,O Total Emission Reference
(kgCO,/unit) ‘ (kgCH,/unit) ‘ (kgCHy/unit)  (kgN,O/unit) = (kgCO,-eq/unit) ‘

Mobile Source
Off-road vehicles/mobile equipment
IPCC defaults (2006) waz Convert Ailaged
LPG ke 3.1106 - 0.0025 0.0001 3.2057 . o A
mﬂmaﬂwmm‘umwaq
Diesel: Agriculture liter 2.6987 - 0.0002 0.0010 2.9790
- - IPCC defaults (2006), volume 2, chapter 3,
Diesel: Forestry liter 2.6987 - 0.0002 0.0010 2.9790 . L
table 3.3.1 uag Convert Amlaga1AA
Diesel: Industry liter 2.6987 - 0.0002 0.0010 2.9790 o ¥ .
Qmawmm%mm
Diesel: Household liter 2.6987 - 0.0002 0.0010 2.9790
Biodiesel liter 1.6440 - - - 1.6440 IPCC defaults (2006) waz Convert Ailaged
Ethanol, Bio-gasoline liter 1.4968 - - - 1.4968 mf’]méjﬂwmﬂ%@l’waﬂ
Motor Gasoline 4-stroke: Agriculture liter 2.1816 - 0.0025 0.0001 2.2688
Motor Gasoline 4-stroke: Forestry liter 2.1816 - - - 2.1816
Motor Gasoline 4-stroke: Industry liter 2.1816 - 0.0016 0.0001 2.2423
IPCC defaults (2006), volume 2, chapter 3,
Motor Gasoline 4-stroke: Household liter 2.1816 - 0.0038 0.0001 2.3040 . L
table 3.3.1 uag Convert mlaga1Aua
Motor Gasoline 2-stroke: Agriculture liter 2.1816 - 0.0044 0.0000 2.3083 o ¥ -
@maﬂ‘umamamaq
Motor Gasoline 2-stroke: Forestry liter 2.1816 - 0.0054 0.0000 2.3347
Motor Gasoline 2-stroke: Industry liter 2.1816 - 0.0041 0.0000 2.2995
Motor Gasoline 2-stroke: Household liter 2.1816 - 0.0057 0.0000 2.3436
Diesel B7 Anfidnaululediaa (7%)
- Diesel B7: Report in Scope 1 liter 2.5098 - 0.0002 0.0010 2.7901 Hutanig CO, 910 fossil fuel, CH, wag N,O
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Emission Factor
‘ Fossil CH, (@ N,O Total

Emission Source Units Cco, Emission Reference

(kgCO,/unit) ‘ (kgCH,/unit) ‘ (kgCHy/unit)  (kgN,O/unit) = (kgCO,-eq/unit) ‘

- Diesel B7: Report in Biogenic CO, .
liter 0.1151 - - - 0.1151 uuanig CO, 310 biofuel
emissions
Gasohol E10, 4-stroke: Agriculture AnTidnanueniuea (10%)
- Gasohol E10: Report in Scope 1 liter 1.9634 - 0.0025 0.0001 2.0506 Hulawig CO, 310 fossil fuel, CH, wag N,O
- Gasohol E10: Report in Biogenic CO, .
liter 0.1497 - - - 0.1497 Uukaniz CO, 910 biofuel
emissions
Gasohol E10, 4-stroke: Forestry Anfidnaauernuea (10%)
- Gasohol E10: Report in Scope 1 liter 1.9634 - - - 1.9634 Hutaniz CO, 310 fossil fuel, CH, wag N,O
- Gasohol E10: Report in Biogenic CO, .
liter 0.1497 - - - 0.1497 Uuanig CO, 310 biofuel
emissions
Gasohol E10, 4-stroke: Industry Andi “ﬂéauwmuaa (10%)
- Gasohol E10: Report in Scope 1 liter 1.9634 - 0.0016 0.0001 2.0242 Hutaniz CO, 370 fossil fuel, CH, wag N,O
- Gasohol E10: Report in Biogenic CO, .
liter 0.1497 - - - 0.1497 Uukaniz CO, 910 biofuel
emissions
Gasohol E10, 4-stroke: Household Anfidnaueniuea (10%)
- Gasohol E10: Report in Scope 1 liter 1.9634 - 0.0038 0.0001 2.0859 Hutaniz CO, 910 fossil fuel, CH, wag N,O
- Gasohol E10: Report in Biogenic CO, o
liter 0.1497 - - - 0.1497 wuanig CO, 310 biofuel
emissions
Gasohol E10, 2-stroke: Agriculture Anfidnaueniuea (10%)
- Gasohol E10: Report in Scope 1 liter 1.9634 - 0.0044 0.0000 2.0901 Hulaniz CO, 370 fossil fuel, CH, waz N,O
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Emission Factor
Emission Source Units Cco, ‘ Fossil CH, (@ N,O Total Emission Reference

(kgCO,/unit) ‘ (kgCH,/unit) ‘ (kgCHy/unit)  (kgN,O/unit) = (kgCO,-eq/unit) ‘

- Gasohol E10: Report in Biogenic CO, .
liter 0.1497 - - - 0.1497 Uuanie CO, 910 biofuel
emissions
Gasohol E10, 2-stroke: Forestry Anfidnaauenuea (10%)
- Gasohol E10: Report in Scope 1 liter 1.9634 - 0.0054 0.0000 2.1166 Hulawig CO, 310 fossil fuel, CH, wag N,O
- Gasohol E10: Report in Biogenic CO, .
liter 0.1497 - - - 0.1497 Uukaniz CO, 910 biofuel
emissions
Gasohol E10, 2-stroke: Industry Anfidnaauevuea (10%)
- Gasohol E10: Report in Scope 1 liter 1.9634 - 0.0041 0.0000 2.0813 Hutaniz CO, 310 fossil fuel, CH, wag N,O
- Gasohol E10: Report in Biogenic CO, .
liter 0.1497 - - - 0.1497 Uuanig CO, 310 biofuel
emissions
Gasohol E10, 2-stroke: Household Andi “ﬂéauwmuaa (10%)
- Gasohol E10: Report in Scope 1 liter 1.9634 - 0.0057 0.0000 2.1254 Hutaniz CO, 370 fossil fuel, CH, wag N,O
- Gasohol E10: Report in Biogenic CO, .
liter 0.1497 - - - 0.1497 uuaniz CO, 910 biofuel
emissions
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Emission Factor

Emission Source i Fossil CH, ‘ CH,4 N,O Total Emission Reference

On-road vehicles
CNG ke 2.1262 - 0.0035 0.0001 2.2540
LPG liter 1.6797 - 0.0017 0.0000 1.7273
LPG ke 3.1106 - 0.0031 0.0000 3.1988
Diesel liter 2.6987 - 0.0001 0.0001 2.7403
IPCC defaults (2006), volume 2, chapter 3,
Motor Gasoline - uncontrolled liter 2.1816 - 0.0010 0.0001 2.2373 . o
table 3.2.1 & 3.2.2 tiaz Convert AlAga1ALA"
Motor Gasoline - oxidation catalyst liter 2.1816 - 0.0008 0.0003 2.2703 o ¥ -
AUANBUSLTDLNEG
Motor Gasoline - low mileage light
liter 2.1816 - 0.0001 0.0002 2.2325
duty vehicle vintage 1995 or late
Biodiesel liter 1.6440 - 0.0001 0.0001 1.6705
Ethanol (Bio-gasoline) liter 1.4968 - 0.0004 - 1.5074
Diesel (wuufn EF 984 Biofuel fae) Anfidnanululofia 7%
- Diesel B7: Report in Scope 1 liter 2.5098 - 0.0001 0.0001 2.5504 Hulaniz CO, 370 fossil fuel, CH, wag N,O
- Diesel B7: Report in Biogenic CO, .
liter 0.1151 - - - 0.1151 Uukaniz CO, 910 biofuel
emissions
Diesel (Wuufn EF 984 Biofuel fae) Anfidnanululofioa 20%
- Diesel B20: Report in Scope 1 liter 2.1590 - 0.0001 0.0001 2.1976 Hulaniz CO, 370 fossil fuel, CH, waz N,O
- Diesel B20: Report in Biogenic CO, .
liter 0.3288 - - - 0.3288 uuanig CO, 310 biofuel
emissions
Motor Gasoline - oxydation catalyst: L Anfidnanueniuea 10%
- Gasohol E10: Report in Scope 1 liter 1.9634 i 0.0007 0.0002 2.0444 Hutanng CO2 970 fossil fuel, CHA wag N20
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Emission Factor

Emission Source i Fossil CH, ‘ CH,4 N,O Total Emission Reference

- Gasohol E10: Report in Biogenic CO,

liter 0.1497 . - - 0.1497 Huaniz CO2 970 biofuel
emissions
Motor Gasoline - oxydation catalyst: L Anfidnanuievnuea 20%
- Gasohol E20: Report in Scope 1 liter 1.7453 - 0.0007 0.0002 1.8184 Hulany CO2 97 fossil fuel, CHA way N20
- Gasohol E20: Report in Biogenic CO, o
liter 0.2994 i i i 0.2994 yuawig CO2 910 biofuel
emissions
Motor Gasoline - oxydation catalyst: L Anfidnanueniuea 85%
- Gasohol E85: Report in Scope 1 liter 0.3272 - 0.0004 0.0000 0.3496 Hulany CO2 97 fossil fuel, CHA way N20
- Gasohol E85: Report in Biogenic CO, o
liter 1.2723 i i i 1.2723 UuanIg CO2 91n biofuel

emissions

Motor Gasoline - low mileage light T
AANERAIULBNIUDE 10%
duty vehicle vintage 1995 or later

- Gasohol E10: Report in Scope 1 liter 1.9634 - 0.0001 0.0002 2.0103 Hutaniz CO, 370 fossil fuel, CH, wag N,O

- Gasohol E10: Report in Biogenic CO, .
liter 0.1497 - - - 0.1497 Uuanig CO, 311 biofuel
emissions

Motor Gasoline - low mileage light T
ARNEAFIULDNIUBE 20%
duty vehicle vintage 1995 or later

- Gasohol E20: Report in Scope 1 liter 1.7453 - 0.0002 0.0001 1.7881 Hulaniz CO, 370 fossil fuel, CH, waz N,O

- Gasohol E20: Report in Biogenic CO, .
liter 0.2994 - - - 0.2994 Uulanie CO, 31n biofuel
emissions

Motor Gasoline - low mileage light T
AANERAIULDNIUDE 85%
duty vehicle vintage 1995 or later
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Emission Factor

Emission Reference

Fossil CH, ‘ CH, N,O Total

Emission Source Cco,

(kgCO,/unit)  (kgCH,/unit) ‘ (keCHy/unit)  (kgN,O/unit)  (kgCO,-eg/unit)

- Gasohol E85: Report in Scope 1 liter 0.3272 - 0.0003 0.0000 0.3439 Hutaniz CO, 310 fossil fuel, CH, wag N,O
- Gasohol E85: Report in Biogenic CO, .
liter 1.2723 - - - 1.2723 Uukanig CO, 910 biofuel
emissions
Electricity, grid mix (lW#1)
WA muU grid mix U 2016-2018; LCIA
method IPCC 2013 GWP 100a V1.03 wh Thai National LCI Database, TISMTEC-NSTDA,
W 0.4999
(CFO Scope2) AR5 (with TGO electricity 2016-2018)
e a1 EF dannsalslads 31§ 2569
IWAuU grid mix U 2016-2018; n15
IFndademnaesuensvudutomwasd W Thai National LCI Database, TISMTEC-NSTDA,
W 0.0987
THlun1swanlnflndmsu SCOPE 3 AR5 (with TGO electricity 2016-2018)
e a1 EF dannsalslads 31§ 2569
WA uU grid mix U 2016-2018; LCIA
Thai National LCI Database, TISMTEC-NSTDA,
method IPCC 2013 GWP 100a V1.03 kWh 0.5986
AR5 (with TGO electricity 2016-2018)
(CFP)
WA mUU grid mix U 2022-2024; LCIA kWh 0.4750
Thai National LCl Database, TISMTEC-NSTDA,
method IPCC 2013 GWP 100a V1.03
AR5 (with TGO electricity 2022-2024)
(CFO Scope?2)
WHuuu grid mix U 2022-2024; n1s
IFundadamassuianisvuds wh Thai National LCI Database, TIISMTEC-NSTDA,
4 - W 0.0812
Wawmdeiildlunisudnlvii AR5 (with TGO electricity 2022-2024)
# 13U SCOPE 3
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Emission Factor

Emission Source i Fossil CH, ‘ CH,4 N,O Total Emission Reference

WA uU grid mix U 2022-2024; LCIA
method IPCC 2013 GWP 100a V1.03
(CFP)

Thai National LCl Database, TISMTEC-NSTDA,
AR5 (with TGO electricity 2022-2024)
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Global warming potential: GWP ‘

Emission Source Units Cco, ‘ Fossil CH, CH, ‘ N,O Total ‘ Emission Reference

(kgCO,/unit) ‘ (kgCH4/unit)  (kgCH,/unit) ‘ (kgN,O/unit) (kgCO,-eg/unit) ‘

Refrigerants (61591A2318w)
R-22 (HCFC-22) kg 1,760.0000 IPCC 2013, AR5
R-32 ke 677.0000 IPCC 2013, AR5
R-125 ke 3,170.0000 IPCC 2013, AR5
R-134 ke 1,120.0000 IPCC 2013, AR5
R-134a ke 1,300.0000 IPCC 2013, AR5
R-143 ke 328.0000 IPCC 2013, AR5
R-143a ke 4,800.0000 IPCC 2013, AR5

IPCC defaults (2006), volume 3, chapter 7, table 7.8, p.7.44
R-404a ke 3,942.8000

(HFC-125/HFC-143a/HFC-134a) (44.0%/52.0%/4.0%)

IPCC defaults (2006), volume 3, chapter 7, table 7.8, p.7.44
R-407a ke 1,923.4000

(HFC-32/HFC-125/HFC-134a) (20.0%/40.0%/40.0%)

IPCC defaults (2006), volume 3, chapter 7, table 7.8, p.7.44
R-407C ke 1,624.2100

(HFC-32/HFC-125/HFC-134a) (23.0%/25.0%/52.0%)

IPCC defaults (2006), volume 3, chapter 7, table 7.8, p.7.44
R-410a ke 1,923.5000

(HFC-32/HFC-125) (50.0%/50.0%)




