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Fossil Fuels O\le-a](}::gn;::ﬁ'mﬁy Methano), NaOH Fossil Fuels
GHG (COo2 )
y BEy BEy
BEy = BFy><COEFFFx<(1+d)
BFy BDF [GJlyr]
= BFvoly><Densityy><HVy
BFvwly, BFy [m3/yr]
Densityy BDF [ton/ m3]
HVy BDF [GJ/ton]
COEFFF BDF LCA CO:2 [tCO2/GJ]
e} GJ
= [Lobiofuel/Lfossit] - 1
L ossil [m/MJ]
Lbiofuet BDF [m/MJ]
BDF 15,000 [t/yr]

BEy = 15,000>=<103 [kg]>=<9,730 [kcal/kg-BDF]>=<20.2 [tC/TJ]>=<43.33 [TJ/103ton]><44/12 [tCO/tC]
10,950 [kcal/kg-diesel] ><1.12>(1-0)




= 4.79><104 [tCO/yr]

y PEy PEy
PEy = FFBFPNGy>< COEFFFNG + BFMass, =< COEFFS + PEPplantation N0y
FFBFPnGy BDF [TIlyr]
COEFFFNG LCACO2 [tCO2/TJ]
BFmass, BDF [t-BDF/yr]
COEFFs BDF CO2 [tCO2/t-BDF]
PEplantation N0y N0
= Fertilizering><UREA_EQin><COEFPirect NoO><GWP_N20 [tCO2eq/yr]
Fertilizeriny [t-fertilizer/yr]
UREA _EQin N [t-urea/t-fertilizer]
COEFDirect N>O N20 =1.0% [tN2O/t-urea]
GWP_N20 N20 GWP =310 ( ) [tCO2eq/tN20]
BDF 15,000 [t/yr]

PEy = 9,648><10¢ [BTU/yr]><1,055.06 [J/BTU]><1012 [TJ/J]>=<15.3 [tC/TJ]><44/12[tCO/tC]
28,350 [t/yr]><0.028>=<60/14 [t-urea/t-fertilizer]><0.010 [tN20O/t-urea] <310 [tCO2eq/tN20]
=1.11><104 [tCO2/yr]

Ly = ELy>< COEFELy/(l- LOSSy) - BE_NZOy + PEindireCt_NZOy

ELy BDF [MWh/yr]

COEFEL, CO2 [tCO2/MWh]

Lossy [no dimension]

BE_N20y BDF N20
= BioFertilizerouty>< UREA_EQout><COEF_N20><GWP_N20 [tCOz2eq/yr]
BioFertilizerouty [t-biofertilizer/yr]
EQout [t-urea/t-biofertilizer]
COEF_N2Otot N20 =0.030 [tN20/t-urea]
GWP_N20 N20 GWP =310 [tCO2eqg/tN20]

PEindirect NoOy N20

= Fertilizeriny><UREA_EQin,><COEFindirect N,O><GWP_N20 [tCO2eq/yr]
COEFindirect N>O N20 =2.0% [tN20/t-urea]
BDF 15,000 [t/yr]
Ly = 4,600 [MWh/yr]>=<0.641 [tCO2/MWh]/(1 - 0.03) -0+ 0
= 3.0><1083 [tCO2/yr]




GHG

y ERy BDF 15,000 [t/yr] ERy
ERy = BEy - PEy - Ly
=4.79>10% [tCO2/yr] - 1.11><104 [tCO2/yr] - 3.0><1083 [tCO2/yr]
= 3.38><104 [tCOz2/yr]
GHG
year BDF Fertilizeriny | FFBFP\gy ELy PEy BEy Ly ERy
[t/yr] [t/yr] [TJlyr] [MWh/yr] | [tCO2eqlyr] | [tCOzeqlyr] | [tCOzeqlyr] | [tCO2eqlyr]
2008 12,000 22,680 8.14 3,680 8,894 38,310 2,432 27,074
2009 15,000 28,350 10.18 4,600 11,117 47,888 3,040 33,731
2010 15,000 28,350 10.18 4,600 11,117 47,888 3,040 33,731
2011 15,000 28,350 10.18 4,600 11,117 47,888 3,040 33,731
2012 15,000 28,350 10.18 4,600 11,117 47,888 3,040 33,731
2013 15,000 28,350 10.18 4,600 11,117 47,888 3,040 33,731
2014 15,000 28,350 10.18 4,600 11,117 47,888 3,040 33,731
2015 15,000 28,350 10.18 4,600 11,117 47,888 3,040 33,731
2016 15,000 28,350 10.18 4,600 11,117 47,888 3,040 33,731
2017 15,000 28,350 10.18 4,600 11,117 47,888 3,040 33,731
147,000 277,830 99.76 45,080 108,947 469,302 29,792 330,653
14,700 27,783 9.98 4,508 10,895 46,930 2,979 33,065
]
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P5. PEplantation N>Qy N20 [tCO2eq]
PEplantation N>,Oy = Fertilizering<UREA_EQin><COEFPirect NoO><GWP_N20
P6. Fertilizeriny [t-fertilizer]
P7. UREA _EQ'n N [t-urea/t-fertilizer]
BDF
Bl1. BFy BDF [GJ]
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BFy = BFVOIy>< Densityyx HVy

BFVOIy BFy [m3]

BFmassy
Densityy BDF [ton/m3]
HVy BDF [GJ/ton]
COEFFF BDF LCA CO2 [tCO2/GJ]

direct part,

Indirect part, LCA

direct part

Oxidation factor; 1PCC Guidelines/Good Practice Guidance
FFBFPngy BDF [m3]
COEFFFNG LCACO: [tCO2/ Mm3-NG]

PDD
IPCC

BFmass, BDF [t-BDF]

B':voly
ELy BDF [MWh]
COEFELy CO2 [tCO2//MWh]

ACMO0002 Simple OM
Lossy [no dimension]
BE_N:20y BDF N20

Densityy

15.3 [tC/TJ]

[tCO2eq]




BE_N:Oy = BioFertilizerouty=< UREA_EQout>< COEF_N20><GWP_N20

L5. BioFertilizerouty [t-biofertilizer]
L6. UREA_EQout [t-urea/t-biofertilizer]
L7. PEindirect N>Oy N20 [tCO2eq]

PEindirect_ N,Oy = Fertilizeriny< UREA_EQiny > COEFindirect N,0>GWP_N20
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