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ER=EM, —EM,,
ER tCO2/
EMBsL tCO2/
EMpg tCO2/
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S
EMp; = EMp; 1y + EM p; s
EMp; tCO2/
EMpim tCco2/
EMpys tCco2/
a)
EMp; v =0
EMpim tCOo2/
b)
c)
d)
e)
e b e)
5
1 5
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EM PJ,S = EM PJ S transport feedstock + EM PJ,S,process + EM PJ S transportbiosolid + EM PJ,S ,auxiliary
EMpys tCo2/

EMpj s transport feedstock tCO2/
EMpj s process tCO2/
EMp s transport biosolid tCO2/
tCo2/

E MPJ, Sauxiliary

b)

EM PJ S transport , feedstock = FPJ Jtransport, feedstock X HVPJ Jtransport, feedstock X CEFPJ Jtransport, feedstock

EMpj s transport feedstock tCO2/
FPJ, transport, feedstock KL/
H VPJ, transport, feedstock GJ/KL
CEFpy, transport, feedstock tCO2/GJ
CO2
L] EM, PJ,S, transport,feedstock
°
2,000kg
c)
c-1)
PV
_ PJ
EM PJ,S,process FPJ , process X PV X HVPJ ,process X CEFPJ , process 6
PJ ,all
c-2)
PV
_ PJ
EM PJ,S,process ELPJ ,process X PV X CEI:electricity,t 7
PJ ,all



d)
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EMpj s process tCO2/
FPJ, process KL/ t/
m3/
ELpy, process kwh/
HVPJ process GJ/KL, GJhi,
GJ/ m3
CEFpjprocess tCO2/GJ
CcOo2
PVpg t/
PVpgan t/

CEFelectricityt CO2 tC0O2/kWh

°
EMPpJ,s process
0.6tCO2/t
0.05tCO2/t
E M PJ S transport Jbiosolid = FPJ Jtransport ,biosolid X HVPJ Jtransport ,biosolid X C E FPJ ,transport ,biosolid
EMpj s transport biosolid tCO2/
FPJ, transport, biosolid KL/
H VPJ, transport, biosolid GJ/KL
CEFpy, transport,biosolid tCO2/GJ
CcOo2

L] E MPJ, S, transport,biosolid
°

2,000kg
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e-1)
EM PJ S ,auxiliary = I:P.],auxiliary X HVPJ ,auxiliary X CEFPJ ,auxiliary 9
e-2)
EM PJ S ,auxiliary = ELPJ ,auxiliary X CEI:electricity,t 10
EMpj s auxiliary tCO2/
F PJ,auxiliary KL/
H VPJ, auxiliary GJ/KL
CEFpJ, auxitiary tCO2/GJ
cOo2
EL PJ auxiliary kwh/
CEFelectricityt CO2 tCO2/kWh
CO2
CO2
B
QBL,heat,input = QPJ,heat,input = I:PJ,biosolid X HVPJ,biosoIid 1
QBL, heat, input GJ/
QPJ, heat,input GJ/
Fpj piosolid t/
HVpj biosolid Glit
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FpJ biosolid
°
QBL,heat,input
. HVpJpiosolid
HYV pjpiosolid,dry
— 04 -
HVPJ ,biosolid 100 A) WCR PJ ,biosolid X HVPJ ,biosolid ,dry 12
WCRPp biosolid %
HVpj piosolid GJlit
HVpy biosolid,dry GJ/t
QPJ,heat, output
1)
_ _ -3
QBL Jheat output — QPJ Jheat output — FLPJ Jheat X ATPJ,heat X CPJ Jheat X pPJ,heat X 10 13
QBL, heat, output GJ/
QPJ, heat, output GJ/
FLpjheat m3/
ATpJ heat K
CpJheat MJ/ t K
OPJ heat t/ms3
o QPJ, heat, output
2)
_ _ -6
QBL,heat,output - QPJ,heat,output - FLPJ Jheat X AHPJ,heat X 10 14
QBL, heat, output GJ/
QPJ, heat, output GJ/
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FLpjheat kg/
AHpJ heat kJ/kg
[ QPJ, heat, output
EM BL — QBL,heat,input X C:EFBL, fuel 15
EMBsL tCo2/
QBL, heat, input GJ/
CEFaL, fuel tC0O2/GJ
cOo2
QBL,heat,oulput
100
EMg w = QBL,heat,output X x CEFg el 16
BL
EMsL,m tCO2/
QBL,heat,output GJ/
&EBL %
CEFaL, fuel tC0O2/GJ
CcO2

QBL,heat,oulput
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1)
FPJ, transport, feedstock
kL/
FPJ, process
kL/ ,t/ ,m3/
ELpj pracess
kKwh/
PVpy
t
PVpgan
t
FPJ, transport biosolid
kL/
FPJ, auxiliary
kL/ ,t/ ,md
E LPJ, auxiliary
Kwh/
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Fpj biosolid
t
QPJ, heat, output
GJ/
FLpjheat
m3/
kg/
2)
H VPJ, transport, feedstock
GJ/kL
CEFp;
transport, feedstoc
CO2
tC0O2/GJ
HVPJ process
GJ/KL, GJit, GJ/
m3
CEFpj, pracess

CO2

12




EN-R-001 (ver.1.0)

tC0O2/GJ
CEFeIectricity,t CcOo2
tCO2/kWh CEFelectricityt = Cmo  (1-f () +
Ca(t) (9
t:
Cmo: CO2
Cal :t Cco2
f(o :
0 [0 1 ]
()= 05 [1 &25 ]
1 [25 f
CEFelectricitt CO2
H VPJ, transportbiosolid *
GJ/kL
CE FPJ, transport biosolid *
CO2
tC0O2/GJ
H VPJ, auxiliary *

GJ/kL, GJ/it, GJ/

m3
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CE FPJ, auxiliary
CO2
tCO2/GJ
HVpy biosolid JISZ7302-2
GJ/t
HVpy biosolid,dry JIS Z27302-2
GJit
WCR p,biosolid
%
CEFBL, fuel
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CO2
tCO2/GJ
EBL
JIS
%
ATpjheat
K
AHpjheat
kJ/kg
CpJheat MJ/ t
K
OPJ heat t/m3
1
°
EMPpJ,s process
0.6tCO2/t
0.05tCO2/t
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Frs piosolia = 7 % R’xLxCx0.6xD

17

FPpJ, biosolid

B

O~

o
)

O

t/m3

F = BW xBH x Lx BQx 0.6x D

PJ ,biosolid

18

FPpJ, biosolid

BW

BH

BQ

0.6

t/m3

(dry-tm3)

(GIY)

0.314

18.4

0.407

19.8

0.451

19.3

0.404

20.6
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0.423 17.0
0.287 17.0
0.573 17.0
0.419 18.9
0.668 19.5
0.624 19.6
0.494 19.9
0.611 16.6
0.519 18.0
0.234 16.6
3 3 LULUCF
2009 4 http://www.env.go.jp/earth/ondanka/mechanism/hosoku/KP-NIR_J-2009.pdf
1973
16
22 2 1963
352 1988
5
6
7
A
CO2
8
° &rJ £BL
JIS
° C LNG
9
ATpj heat
AHpJ heat
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A
Cco2
Fo. X HV,
" gene gene, fuel
CEI:eIectricity,t - EL X CEFgene,fueI a-1
gene
CEFelectricityt CO2 tCO2/kWh
Fgene t/ , KL/ , Nm3/
HVgene,ﬁ.leI GJ/t, GJ/kL, GJ/Nm3
EL gene kwh/
CE Fgene, fuel CO2 tC0O2/GJ
Cco2
1)
Fgene
t/ , kL/ , Nm¥/
EL gene
kwh/
2)
HVgene,ﬁ.leI *
GJ/t, GJ/KL,
GJ/Nm3
CE Fgene, fuel *
Cco2
tCO2/GJ
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B
1
1)
1-1)
CO2
Q -Q - F « HV x ZPL
BL,heat,output — “¢PJ,heat,output — | PJ biosolid PJ,biosolid ** 3 oy b-1
QBL, heat, output GJ/
QPJ heat,output GJ/
FpJbiosolid v
HVpj piosolid GJ/t
&rJy
[ )
FpJ biosolid
[ )
QBL,heat,input
° HYV pJ, biosolid
— 04 - -
HVPJ,biosoIid - 1CD/0 WCRPJ,biosolid X HVPJ,biosoIid,dry b 2
WCRPpJ biosolid %
HVpj piosolid GJit
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HVpy biosolid,dry

GJ/t

QPJ,heat,oulput

1)
_ _ -3
QBL Jheat output — QPJ Jheat output — FLPJ Jheat X ATPJ,heat X CPJ Jheat X pPJ,heat X 10
QBL, heat, output GJ/
QPJ, heat,output GJ/
FLpjheat m3/
ATpJ heat K
CpJ heat MJ/ t K
OPJ heat t/ms3
[ QPJ, heat, output
2)
_ _ -6
QBL,heat,output - QPJ,heat,output - FLPJ Jheat X AHPJ,heat X 10 b-4
QBL, heat, output GJ/
QPJ, heat, output GJ/
FLpjheat kg /
AHpj heat kJ/kg
[ QPJ, heat, output
1-2)
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100
EMg v = QBL,heat,output x ——x CEFg_ e b-5
&g
100 3
EM BLLM — QBL,heat,output X x10° + 3.6 x CEFeIectricity t b-6
&g
EMsiLm tCOo2/
QBL,heat,output GJ/
EBL %
CEFBL tuel tC0O2/GJ
CO2
CEFelectricityt CO2 tCO2/kWh
2)
2-1)
2-1-1)
CO2
EL, = EL,, b7
ElLp kwh/
ELps kwh/
2-1-2)
B 100
EMy y = ELy x3.6x10°x =% CEF, gy b8
gBL
EMsiLm tCOo2/
ElLp kwh/
EBL
CEFBL tuel tC0O2/GJ
co2
2-2)
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2-2-1)
CO2
EI‘BL,grid - ELPJ b-9
ELBL,grid kwWh/
ElLpy kwh/
2-2-2)
EM BL,M - EI‘BL,grid X CEFeIectricity,t b-10
EMsiLm tCOo2/
ELBL,grid kwWh/
CEFelectricityt CO2 tCO2/kWh
3)
1) 2)
QPJ,heat,oulput b-2 b-3
4)
4-1)
CO2
Py =Py, b-11
PsL
Prj
4-2)
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EMg v = Py x BUg xCEFRg_ 4 b-12
. I:before,fuel X HVBL,fueI
BU, = b-13
I:)before
EMsL,m tCO2/
Psr v
BUsL GJ/t
CEFaBL fuel tC0O2/GJ
CcOo2
Fbefore,fuel t/ ,kL/ ,Nm3/
HVBL, fuel GJ/t, GJ/KL, GJ/Nm3
Prefore t/
1)
ElLpy
(KWh/ )
ELPJ,grid
(KWh/
)
PpJ
t/
Prefore
t/

24
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Fbefore, fuel
t kL/
,Nm3/
2)
EpJ
JIS 1 1
%

1

o Pretore PrJ

o Pbefore PrJ
2

°

Prefore
Fbefore, fuel 1

3

° EPJ EBL

JIS
. C LNG
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ER=EM, —EM,,

ER tCo2/
EMBsL tCO2/
EMpj tCO2/
CO2
CO2
CO2
[ ]
3
EM,, = EMPJ,M + EMPJ,S

EMpg tCO2/

EMpjm tCO2/

EMpjs tCO2/
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b)

a)
EM PI.M — 0
EMpjm tCO2/
b)
c)
° b)
5
1 5
1
°
5
EM PJ,S = EM PJ,S,control + EM PJ,S battery
EMpjs tCO2/
EMPJ,S,controI tCOZ/
EMpj s battery tCO2/
EM PJ,S control = ELPJ ,control X CEFeIectricity,t
EMPJ,S,controI tCOZ/
E LPJ, control kwh/
CEFelectricityt CO2 tCO2/kWh
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b)
EM PJ S battery = ELPJ Jbattery X CEFeIectricity,t 6
EMpj s pattery tCO2/
ELPlbattery kWh/
CEFelectricityt CO2 tCO2/kWh
4
CO2
ELg = EL,, =EL,,—EL,, 7
ElLp kwh/
ELps kwh/
ELpv KWh/
ELpvr kwh/
EM BL = ELBL ><CEFeIectrici;/,t 8
EMBsL tCO2/
ElLp kwh/
CEFelectricityt CO2 tCO2/kWh
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1)
ElLpy
Kwh/
ELpy
kKwh/
ELpur
kKwh/
E LPJ,controI
kKwh/
E LPJ, battery
kKwh/
2)
CE Felectricity COo2
¢ tCO2/kWh CEFetectricityt = Cmo (1-F(8) + Ca(t) f(1)
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Cmo: Cco2
Calt):t Cco2
f(b):
0 [0 <1 ]
f(y)= 05 [1 K25 ]
1 [25 q
CEFelectricity t CO2

1
[ ]
Cco2
1
2
3
Ver
1.0 H25.5.10
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A
Cco2
Fo. X HV,
" gene gene, fuel
CEI:eIectricity,t - EL X CEI:gene,fueI a-1
gene
CEFelectricityt CO2 tCO2/kWh
Fgene t/ , KL/ s Nm3/
HVgene,ﬁ.leI GJ/t, GJ/kL, GJ/Nm3
EL gene kwh/
CE Fgene, fuel CO2 tC0O2/GJ
Cco2
1)
Fgene
t/ , kL/ , Nm¥/
EL gene
kwh/
2)
HVgene,ﬁ.leI *
GJ/t, GJ/KL,
GJ/Nm3
CE Fgene, fuel *
Cco2
tCO2/GJ
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EN-R-003 Ver.1.0
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LNG

80.4%

LNG
LNG
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2
1
1
2
ER=EM, — EM,,

ER tCO2/
EMBsL tCO2/
EMpg tC0o2/

6{0)
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6{0)

EM,, = EMPJ,M + EMPJ,S
EMpg tCO2/
EMpjm tCO2/
EMpjs tCO2/
a)
EM PI.M — 0
EMpjm tCO2/
b)
°
5
1 5
1
EM PJ,S = ELPJ S X CEFeIectricig/,t
EMpjs tCO2/
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ElLpys kwh/

CEFelectricityt CO2 tCO2/kWh

Cco2

QBL,heat = QPJ ,heat

QBL, heat GJ/

QPJ, heat GJ/

1)

_ -3
QPJ Jheat FLPJ Jheat X ATPJ,heat X CPJ Jheat X IOPJ,heat X 10

QPJ, heat GJ/
FLpjheat m3/
ATpJ heat K
CpJ heat MJ/ t K
OPJ heat t/ms3
L] QPJ,heat

2)

_ —6
QPJ,heat - FLPJ,heat xAH PJ heat X 10

QPJ, heat GJ/

FLpJheat kg/
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AHpj heat kJ/kg
o QPJ,heat
1)
100 1
EM BL — QBL,heat X X -3 X CEFelectricity,t 8
g 3.6x10
EMBsL tCO2/
QBL,heat GJ/
EBL
CEFelectricityt CO2 tCO2/kWh
2)
100
EM g, = Qg pear * x CEFpg, el 9
BL
EMBsL tCO2/
QBL,heat GJ/
EBL
CEFaBL fuel tC02/GJ
CO2
[ )
OBL, heat CO2
CEFBL,fueI
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1)
QPJ, heat
GJ/
FLpjheat
m3/
Elpys
KWh/
2)
ATpjheat
K
CPJ, heat MJ/
t K
OPJ heat t/m3
AHpjheat
kJ/kg
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&EBL
JIS
%
1
CEFBL,fueI *
CO2
tC0O2/GJ
CEFeIectricity,t CO2
tCO2/kWh CEFelectricityt = Cmo  (A-f (B) +
Ca(t) f(
t:
Cmo: CO2
Calp:t CO2
f(o :
0 [0 1 ]
(= 05 [ &25 ]
1 [25 f
CEFeIectricity,t
CO2
*
1
° ATPJ,heat
AHPJ,heat
2
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2010
4KkW
3.2kw A >8
B 6.6
3.2kW C 49
4.0kw D 6.0
800 295
2010 2010
4.0kw  5.0kW E 55
5.0kw  6.3kW F 5.0
6.3kW  28.0kw G 45
3.2kw H 52
32kW  4.0kW | 48
4.0kW  28.0kw J 43
4.0kw K 54
4.0kw  7.1kW L 54
7.1kW  28.0kw M 54
Cco2
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1
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A
Cco2
Fo. X HV,
" gene gene, fuel
CEI:eIectricity,t - EL X CEI:gene,fueI a-1
gene
CEFelectricityt CO2 tCO2/kWh
Fgene t/ , KL/ s Nm3/
HVgene,ﬁ.leI GJ/t, GJ/kL, GJ/Nm3
EL gene kwh/
CE Fgene, fuel CO2 tC0O2/GJ
Cco2
1)
Fgene
t/ , kL/ , Nm¥/
EL gene
kwh/
2)
HVgene,ﬁ.leI *
GJ/t, GJ/KL,
GJ/Nm3
CE Fgene, fuel *
Cco2
tCO2/GJ
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EN-R-004 Ver.1.0

BDF
BDF
1
2
3
4
1) BDF
> 4-1 5%
BDF 20 48
> 4-2 BDF BDF
BDF
2) BDF
> 4-3
BDF

3)
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BDF

14

4-4

62

3%

Co2

23

108




EN-R-004 (ver.1.0) BDF

2
3
12
3
GHG
4
1) BDF
BDF
BDF
FAME BDF

http://www.enecho.meti.go.jp/hinnkakuhou/index.html

http://www.mlit.go.jp/report/press/jidoshal0_hh_000025.html

2) BDF
BDF
BDF 1)
FAME

http://www.jora.jp/biodz/index.html
BDF
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5% BDF
BDF
3)
http://www.enecho.meti.go.jp/hinnkakuhou/index.html
5
23 74
BDF
5% BDF BDF
3%
3% 10% E10
10%
17
51 5 BDF
BDF 0.1%
6
CcO2
EN-S-001
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ER=EM, — EM,,

ER tCO2/
EMBsL tCO2/
EMpg tCO2/

CO2
CO2
CO2
CO2
CO2 BDF
CO2

BDF
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BDF

EM,, = EMPJ,M +EMPJ,S 2
EMpj tCO2/
EMpim tCO2/
EMpjs tCO2/
a)
EM,, , =0 3
EMpjm tCO2/
b)
c)
d)
e)
f)
e b f)
5
1 5
1
° 5

EM PJ,S = EM PJ,S transportcultivatin + EM PJ,S transport feedstock

+EM PJ,S,process

+ EM PJ,S,MeOH + EM PJ,S transportBF

EMpjs

tCO2/

E MPJ, S cultivation

tCO2/
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EMpj s transport feedstock tCO2/
EMpj s process tCO2/
EMpj s meoH tCO2/
EMpj s transport BF tCO2/
b)
b-1)

PV

s X
PJ ,cultivation
PV

PJ ,cultivation HV

EM =F « CEF,

PJ .S ,cultivation PJ ,cultivation J ,cultivation 5

PJ ,cultivation,all
b-2)

PV

_ PJ ,cultivation
EM PJ S cultivation — ELPJ ,cultivation X PV X CEFeIectricity,t 6
PJ ,cultivation,all
EMpj s cuttivation tCO2/
FpJcultivation KL/ t/ m3/
E LPJ,cuItivation kwh/
HVpjcuttivation GJ/kL, GJi, GJ/
m3
CEFpjcutivation tCO2/GJ
CO2
PVpjcultivation t/ , m3/ , m2/
PV cultivation,all t/ , m3/ , m?
CEFelectricityt CO2 tCO2/kWh
°
P VPlcuItivation

P VPJ, cultivation, all
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c)
E M PJ S transport , feedstock = FPJ Jtransport, feedstock X HVPJ Jtransport, feedstock X C E FPJ Jtransport, feedstock
EMpj s transport feedstock tCO2/
FPJ, transport, feedstock KL/
H VPJ, transport, feedstock GJ/KL
CEFpy, transport, feedstock tCO2/GJ
CO2
L] EM, PJ,S, transport,feedstock
°
2,000kg
d)
d-1)
PV
_ PJ
EM PJ,S,process FPJ ,process X PV X HVPJ , process X CEFPJ ,process 8
PJ ,all
d-2)
PV
_ PJ
EM PJ,S,process ELPJ ,process X PV X CEI:electricity,t 9
PJ ,all
EMpj s process tCO2/
FPJ, process KL/ t/
m3/
E LPJ, process kW h/
HVPJ process GJ/KL, GJk,
GJ/m3
CEFpjprocess tCO2/GJ
CO2
PVpg t/
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PVpgan t/
CEFelectricityt CO2 tCO2/kWh
e)
12 44
EM =MC X — X — 10
PJ,S,MeOH PJ,MeOH
32 12
EMpj s meoH tCO2/
MCpjnmeoH BDF 17}
f)
EM PJ,S transport ,BF = FPJ jtransport ,BF X HVPJ jtransport ,BF X CEFPJ Jtransport,BF 11
EMpj s transport BF tCO2/
FPJ, transport BF kL/
HVPJ, transport BF GJ/KL
CEFpjtransport BF tCO2/GJ
CO2
° EM, PJ,S,transport,BF
°
2,000kg
CO2
CO2
B
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QBL,heat,input = QPJ,heat,input = FPJ BF X HVPJ,BF 12
QBL,heat, input GJ/
QPJ, heat,input GJ/
FryBF t/
HVp;er GJ/t
[ )
FpriBF
[ )

QBL,heat,input

QPJ,heat,output
1)
_ _ -3
QBL Jheat output — QPJ Jheat output — FLPJ Jheat X ATPJ,heat X CPJ Jheat X pPJ,heat X 10
QBL, heat, output GJ/
QPJ, heat,output GJ/
FLpjheat m3/
ATpJ heat K
CpJheat MJ/ t K
OPJ heat t/ms3
[ QPJ, heat, output
2)

11

13
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-6
QBL,heat,output = QPJ,heat,output = FLPJ Jheat X AHPJ,heat X 10 14

QBL,heat,output GJ/
QPJ, heat,output GJ/
FLpjheat kg/

AHpj heat kJ/kg

o QPJ, heat, output
B
EM BL — QBL,heat,input X CEFBL, fuel 15
EMBsL tCO2/
QBL, heat, input GJ/
CEFaL, fuel tC0O2/GJ
cOo2
QPJ,heat,output
100
EM;, = QBL,heat,output X x CEFg fye 16
g BL

EMBsL tCO2/

QBL,heat,output GJ/
EBL %
CEFaL, fuel tC0O2/GJ
cOo2

QBL,heat, output
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BDF

1)
FpryBr
t
FPJ, cultivation
kL/ ,t , m¥
E LPJ,cuItivation
kKwh/
P VPJ,cuItivation
t/ , m3 , m?%
P VPlcuItivation, all
t ,m3
, m2/
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BDF

FPJ, transport, feedstock

kL/

FPJ, process

PVry

PVej,ai

ELpj pracess

kwh/

MCpjmeoH

BDF

FPJ, transport BF

kL/

QPJ, heat, output

GJ/

FLpjheat

m3/  kg/
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BDF

2)

H VPJ, cultivation

GJ/kL, G, GJ/

m3
CE FPJ, cultivation
CO2
tC0O2/GJ
H VPJ, transport, feedstock
GJ/kL
CE, FPJ, transport, feedstock
CO2
tC0O2/GJ
HVPJ process
GJ/kL, GJ/t, GJ/
m3
CEFpjprocess
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CO2
tC0O2/GJ
CEFeIectricity,t CO2
tCO2/kWh CEFelectricityt = Cmo  (1-f () +
Ca(t) (1)
t:
Cmo: CO2
Cal :t Cco2
f(o :
0 [0 <1 ]
()= 05 [1 &25 ]
1 [25 f
C EFeIectricity, t
co2
H VPJ, transport, BF *
GJ/KL,
CE, FPJ, transport BF *
co2
tC0O2/GJ
HVpser JISZ7302-2
GJit
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CE FBL, fuel
CcO2
tCO2/GJ
EBL
JIS
%
ATpjheat
CpJheat MJ/ t
K
OPJ heat t/m3
AHpjheat
kJ/kg
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BDF

BDF

Cco2

33MdJ/L

erJ £BL
JIS

LNG

A TPJ,heat
AHPJ,heat
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A
Cco2
Fo. X HV,
" gene gene, fuel
CEI:eIectricity,t - EL X CEFgene,fueI a-1
gene
CEFelectricityt CO2 tCO2/kWh
Fgene t/ , KL/ , Nm3/
HVgene,ﬁ.leI GJ/t, GJ/kL, GJ/Nm3
EL gene kwh/
CE Fgene, fuel CO2 tC0O2/GJ
Cco2
1)
Fgene
t/ , kL/ , Nm¥/
EL gene
kwh/
2)
HVgene,ﬁ.leI *
GJ/t, GJ/KL,
GJ/Nm3
CE Fgene, fuel *
Cco2
tCO2/GJ
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1)

1-1)

g

1)

Cco2

_ _ PJ
QBL.heat.output - QPJ ,heat,output — FPJ,BF X HVPJ BF X 100 b-1
QBL, heat, output GJ/
QPJ heat,output GJ/
FryBF t/
HVp;er GJlit
EpJ
[ )
FrJyBF
[ )
QBL,heat,input
L QPJ,heat,oulput

_ _ -3
QBL Jheat output — QPJ Jheat output — FLPJ Jheat X ATPJ,heat X CPJ Jheat X pPJ,heat X 10

21

b-2




EN-R-004 (ver.1.0) BDF

QBL, heat, output GJ/
QPJ, heat,output GJ/
FLpjheat m3/
ATpJ heat K
CpJ heat MJ/ t K
OPJ heat t/ms3
b QPJ, heat,output
2)
_ _ -6
QBL,heat,output - QPJ,heat,output - FLPJ Jheat X AHPJ,heat X 10 b-3
QBL, heat, output GJ/
QPJ, heat, output GJ/
FLpjheat kg /
AHpjheat kJ/kg
L QPJ, heat,output
1-2)
100
EMg = QBL,heat,output x ——x CEFg fyq b-4
&pL
EMsL tCo2/
QBL, heat, output GJ/
&EBL %
CEFaL, fuel tCO2/GJ
CO2
2)
2-1)
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2-1-1)
CO2
EL, =EL,, b5
ElLs kwh/
ElLps kwh/
2-1-2)
3 100
EM, = EL, x3.6x10°x—x CEF, b6
gBL
EMsL tCo2/
ElLs kwh/
&EBL
CEFaL, fuel tCO2/GJ
Cco2
2-2)
2-2-1)
CO2
EI‘BL,grid - ELPJ b-7
ELBL,grid kWh/
ElLps kwh/
2-2-2)
EM BL — EI‘BL,grid X CEFeIectricity,t b-8
EMsL tCo2/
ELBL,grid kWh/
CEFelectricityt CO2 tCO2/kWh
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3)
1) 2)
QPJ,heat,oulput b-2 b-3
4)
4-1)
CO2
Py =Py, b-9
PsL
Ppry
4-2)
EMg v = Py x BUg xCEFRg_ 4 b-10
. |:before,fuel X HVBL,fueI
BU, = b-11
I:)before
EMsL,m tCO2/
Psr v
BUsL GJ/t
CEFaBL fuel tC0O2/GJ
CcOo2
Fbefore,fuel t/ ,kL/ ,Nm3/
HVBL, fuel GJ/t, GJ/KL, GI/Nm3
Prefore t/
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BDF

1)
ElLpy
(KWh/ )
E LPJ, grid
(KWh/
)
Ppry
t
Prefore
t
Fbefore, fuel
v kL/
,Nm3/
2)
EpJ
JIS 1 1
%
1
o Pretore Ppry
o Pbefore Ppry
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Prefore

Fbefore, fuel 1

EPJ EBL

JIS

C LNG
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ER=EM, —EM,,
ER tCO2e/
EMBsL tCO2e/
EMpg tCO2/

CcOo2

CH4

6{0)

6{0)

6{0)
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3
EM,, = EMPJ,M + EMPJ,S
EMpg tCO2/
EMpjm tCO2/
EMpjs tCO2/
a)
EM,, M T 0
EMpjm tCO2/
b)
c)
d)
e b d)
5
1 5
1
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EM PJ,S = EM PJ S transportsludge + EM PJ ,S,process+ EM PJ S transportbiosolid 4
EMpjs tCO2/
EMpj s transport siudge tCO2/
EMpj s process tCO2/
EMp s transport biosolid tCO2/
b)
EM PJ S transport ,sludge = FPJ ftransport ,sludge X HVPJ Jtransport ,sludge X CEFPJ ftransport ,sludge
EMpj s transport siudge tCO2/
FPJ, transport sludge KL/
H VPJ, transport sludge GJ/KL
CEFpjtransportsludge tCO2/GJ
CcO2
o EM PJ,S,transport,sludge
°
2,000kg
c)
c-1)
PV
_ PJ
EM PJ,S, process FPJ,process PV X HVPJ,process X CEFPJ,process 6
PJ ,all
c-2)
PV
_ PJ
EM PJ,S,process ELPJ , process X PV X CEI:electricity,t 7
PJ ,all
EMpj s process tCO2/
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FPJ, process KL/ t/
m3/
E LPJ, process kW h/
HVPJ process GJ/KL, GJhi,
GJ/ m3
CEFpjprocess tCO2/GJ
CO2
PVpg t/
PVejai t
CEFelectricityt CO2 tCO2/kWh

EM PJ S ,transport ,biosolid = FPJ Jtransport ,biosolid X HVPJ ftransport ,biosolid X CEFPJ Jtransport ,biosolid

EMpj s transport biosolid tCO2/
FPJ, transport biosolid KL/
H VPJ, transport,biosolid GJ/KL
CEFpy, transport,biosolid tCO2/GJ
CO2

E MPJ, S, transport,biosolid

2,000kg

Cco2
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B
QBL,heat,input = QPJ,heat,input = I:PJ,biosolid X HVPJ,biosoIid 9
QBL heat input GJ/
QPJ, heat,input GJ/
FpJbiosolid v

HVpj piosolid Glit

°
FpJ, piosolid

°

QBL,heat, input

10

QPJ,heat,output
1)
_ _ -3
QBL Jheat output — QPJ Jheat output — FLPJ Jheat X ATPJ,heat X CPJ Jheat X pPJ,heat X 10
QBL,heat,output GJ/
QPJ, heat, output GJ/
FLpjheat m3/
ATpJ heat K
CpJheat MJ/ t K
OPJ heat t/ms3
[ QPJ, heat, output
2)
_ _ -6
QBL,heat,output - QPJ,heat,output - FLPJ Jheat X AHPJ,heat X 10 1
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QBL,heat,output GJ/
QPJ, heat,output GJ/
FLpjheat kg /
AHpj heat kJ/kg
QPJ, heat,output
s = EM BLM T EM BL,S 12
EMBsL tCO2e/
EMsL,m tCO2/
EMpsL,s tCO2e/
a)
EM BL,M - QBL,heat,input X CEFBL,fueI 13
EMsL,m tCO2/
QBL,heat, input GJ/
CEFaBL fuel tC0O2/GJ
cOo2
QPJ,heat,output
100
EMg w = QBL,heat,output X x CEFg fel 14

gBL
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EMsL,m tCO2/
QBL, heat, output GJ/
EBL %
CEFaBL fuel tCO2/GJ
CcO2
°
QBL,heat,oulput
b)
°
b)
EMg s = Asludge,y X EFCH4,sIudge x(1-0X)xGWPy,, 15
Asludge,y = Wsludge,y—l X DRsIudge 16
EMBL,s tCO2e/
Asludgey y t
EFcHa sludge tCHA4/t
(0),4 CH4
GWHPcH4 tCO2/tCH4
Wesiudge y-1 Yy y-1 t
DRstudge
° Yy Asludge, y

10
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100t(y=1), 200t(y=2), 100t(y=3) 3
Asludge,y

y=1 Asiudge,1 = Whsiudge,0 (0t)X DRsjudge (0.171) = Ot

y=2  Asiudge,2 = Whiudge,1 (0t +100t)X DRsjugge (0.171) = 17.1t

y=3  Asludge,3 = Whiudge,2 (L00t><(1-0.171)+200t=282.9t)x DRsjudge (0.171)) = 48.4t

1)

FPJ, transport sludge

kL/
FPJ, process
kL/ ,t/
m3/
PVpy
t
PVpgan
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ELpj pracess
kKwh/
FPJ, transport biosolid
kL/
Fpj biosolid
t
QPJ, heat, output
GJ/
FLpjheat
m3/ kg/
Wsludge, y-1 y
y-1
()
)
2)
H VPJ, transport sludge
GJ/KL,
CE, FPJ, transport sludge
CO2
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tC0O2/GJ

HVPJ process
GJ/kL, GJ/it, GJ/
m3
CEFpjprocess *
CO2
tC0O2/GJ
CEFeIectricity,t COo2
tCO2/kWh CEFetectricityt = Cmo (1-f (D) + Ca(d)
f(
t:
Cmo: CO2
Cay:t Cco2
f(o:
0 [0 <1 ]
()= 05 [1I &25 ]
1 [25 f
CEFeIectricity,t CO2
H VPJ, transport, biosolid *
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GJ/kL
CE FPJ, transport, biosolid
CO2
tC0O2/GJ
H Ve, biosolid JISZ7302-2
GJ/t
CE FBL, fuel
co2
tC0O2/GJ
EBL
JIS
%
A TPJ,heat
K
CpJ heat MJ/ t
K
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OPJ heat

t/m3

AHpjheat

kJ/kg

EF CH4,sludge

tCHA4/t

(00,4

CH4

GWPcH4

tCO2e/tCH4

DRstudge

2012

2012

15

4

4

0.1333

0.1
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5
2012 4 0.171
6
°
CO2
7
° EPJ EBL
JIS
. C LNG
8
° ATPJ,heat
AHPJ,heat
1
2
3
4
5
Ver
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A
Cco2
Fo. X HV,
" gene gene, fuel
CEI:eIectricity,t - EL X CEFgene,fueI a-1
gene
CEFelectricityt CO2 tCO2/kWh
Fgene t/ , KL/ , Nm3/
HVgene,ﬁ.leI GJ/t, GJ/kL, GJ/Nm3
EL gene kwh/
CE Fgene, fuel CO2 tC0O2/GJ
Cco2
1)
Fgene
t/ , kL/ , Nm¥/
EL gene
kwh/
2)
HVgene,ﬁ.leI *
GJ/t, GJ/KL,
GJ/Nm3
CE Fgene, fuel *
Cco2
tCO2/GJ
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1)
1-1)
CO2
Q o) —F « HV 2P
BL ,heat output — ' PJ heat,output — T PJ biosolid PJ ,biosolid 100 b-1
QBL, heat, output GJ/
QPJ heat,output GJ/
FpJ piosolid t/
HVpj piosolid GJlit
EpJ
°
FpJbiosolid
°
QBL,heat,input
° QPJ,heat,oulput
1)
_ _ -3
QBL Jheat output — QPJ Jheat output — FLPJ Jheat X ATPJ,heat X CPJ Jheat X pPJ,heat X 10 b-2
QBL,heat,output GJ/
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QPJ, heat, output GJ/
FLpjheat m3/
ATpJheat K
CpJ heat MJ/ t K
OPJ heat t/ms3
b QPJ, heat,output
2)
-6
QBL,heat,output = QPJ,heat,output = FLPJ Jheat X AHPJ,heat X 10 b-3
QBL, heat, output GJ/
QPJ, heat, output GJ/
FLpjheat kg 3/
AHpj heat kJ/kg
[ QPJ, heat,output
1-2)
100
EMg v =0p heat output < X CEFg fuer b-4
&L
EMBi,m tCo2/
QBL, heat, output GJ/
&EBL %
CEFaL, fuel tC0O2/GJ
CcOo2
2)
2-1)
2-1-1)
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CO2
EL, = EL,, b5
ElLs kwh/
ElLps kwh/
2-1-2)
3 100
EMy, y = ELy x3.6x10°x == xCEFy . b6
gBL
EMsiLm tCOo2/
ElLs kwh/
&EBL
CEFaL, fuel tCO2/GJ
Cco2
2-2)
2-2-1)
CO2
EI‘BL,grid - ELPJ b-7
ELBL,grid kWh/
ElLps kwh/
2-2-2)
EM BL,M - EI‘BL,grid X CEFeIectricity,t b-8
EMsiLm tCOo2/
ELBL,grid kWh/
CEFelectricityt CO2 tC0O2/kWh
3)
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1)
QPJ,heat,oulput b-2 b-3
4)
4-1)
CO2
Py =Py, b-9
PsL
Ppry
4-2)
EMg v = Py x BUg xCEFRg_ 4 b-10
. |:before,fuel X HVBL,fueI
BU, = b-11
I:)before
EMsL,m tCO2/
Psr v
BUsL GJ/t
CEFaBL fuel tC0O2/GJ
CcOo2
Fbefore,fuel t/ ,kL/ ,Nm3/
HVBL, fuel GJ/t, GJ/KL, GI/Nm3
Prefore t/

22

Cco2




EN-R-005 (ver.1.0)

1)

ElLpy

(KWh/ )

E LPJ, grid

(KWh/

PpJ

Plrefore

Fbefore, fuel

v kL/

,Nm3/

2)

&rJy

%

JIS

23
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Pbefore PrJ

Prefore

Fbefore, fuel 1

EPJ EBL

JIS

C LNG
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ER=EM, —EM,,

ER tCo2/
EMBsL tCO2/
EMpg tCO2/

CO2
CO2
CO2
[ ]
EM,, = EMPJ,M + EMPJ,S
EMpg tCO2/
EMpjm tCO2/
EMpjs tCO2/
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EM PI.M — 0
EMpjm tCO2/
b)
c)
e b c)
5
1 5
1
. 5
5
EM PJ,S = EM PJ,S,control + EM PJ,S battery
EMpjs tCO2/
EMPJ,S,controI tCOZ/
EMpj s battery tCO2/
b)
EM PJ,S control = ELPJ ,control X CEFeIectricity,t
EMPJ,S,controI tCOZ/
E LPJ, control kwh/
CEFelectricityt CO2 tCO2/kWh
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c)
EM PJ,S battery = ELPJ Jbattery X CEFeIectricity,t 6
EMpj s pattery tCO2/
ELpj, pattery kwh/
CEFelectricityt CO2 tCO2/kWh
4
CO2
EL = EL,, = EL, —EL,, ;
ElLp kwh/
ELps kwh/
ELny kwh/
ELhyr kWh/
EM BL = ELBL ><CEFeIectrici;/,t 8
EMBsL tCO2/
ElLp kwh/
CEFelectricityt CO2 tC0O2/kWh
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1)
ElLpy
kKwh/
EL hy
kKwh/
EL hyr
kKwh/
E LPJ,controI
kwh/
E LPJ, battery
kwh/
2)
CE Felectricity COo2
¢ tCO2/kWh CEFetectricityt = Cmo (1-F(8) + Ca(t) f(1)

Cmo: CO2
Cal):t Cco2
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0
()= 0.5

1
CE, Felectricity, t

[0 <1 ]

[1 K25

[2.5 g
CO2

]

1
[ ]
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1
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A
Cco2
Fo. X HV,
" gene gene, fuel
CEI:eIectricity,t - EL X CEI:gene,fueI a-1
gene
CEFelectricityt CO2 tCO2/kWh
Fgene t/ , KL/ s Nm3/
HVgene,ﬁ.leI GJ/t, GJ/kL, GJ/Nm3
EL gene kwh/
CE Fgene, fuel CO2 tC0O2/GJ
Cco2
1)
Fgene
t/ , kL/ , Nm¥/
EL gene
kwh/
2)
HVgene,ﬁ.leI *
GJ/t, GJ/KL,
GJ/Nm3
CE Fgene, fuel *
Cco2
tCO2/GJ
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GIO

8.2.1.

2012

4

2006

IPCC

Cco2

EN-S-001

EN-S-003

EN-S-004

EN-S-007

EN-S-009
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EN-S-025
1
EN-S-026
1
ER=EM, — EM,,

ER tCO2e/
EMBsL tCO2e/
EMpg tCO2e/

CO2
CH4
CH4
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CH4
N20

6{0)

6{0)

6{0)

6{0)

CH4
N20

EM,, = EM

PJ

PJ .M

PJ,S

EMpy

tCO2e/

EMpgm

tCO2/
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EMpjs tCO2e/
a)
EM,,, =0 3
EMpjm tCO2/
b)
c)
d)
e)
e b e)
5
1 5
1
] 5
5
EM PJ,S = EM PJ,S transport, feedstock+ EM PJ,S,process+ EM PJ S transportbiogas + EM PJ,S treat
EMpjs tCO2e/
EMpj s transport feedstock tCO2/
EMPJS,process tCOZ/
EMpj s transport biogas tCO2/
EMpjstreat tCO2e/
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b)
EM PJ transport, feedstock = FPJ ftransport , feedstock X HVPJ Jtransport, feedstock X CEFPJ Jtransport, feedstock
EMp transport feedstock tCO2/
FPJ, transport, feedstock KL/
H VPJ, transport, feedstock GJ/KL
CEFpy, transport, feedstock tCO2/GJ
CO2
L] EM, PJ,transport,feedstock
°
2,000kg
c)
c-1)
PV
_ PJ
EM PJ,S,process FPJ ,process X PV X HVPJ,process X CEFPJ ,process 6
PJ ,all
c-2)
PV
_ PJ
EM PJ,S,process ELPJ ,process X PV X CEI:electricity,t 7
PJ ,all
EMpj s process tCO2/
FPJ,process KL/ t/
m3/
E LPJ, process kW h/
HVPJ process GJ/KL, GJk,
GJ/ m3
CEFpjprocess tCO2/GJ
CO2
PVpg t/
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PVpgan t/
CEFelectricityt CO2 tCO2/kWh
d)
EM PJ S transport Jhiogas = FPJ Jtransport ,biogas X HVPJ Jtransport ,biogas X CEFPJ Jtransport ,biogas
EMpj s transport biogas tCO2/
FPJ, transport biogas KL/
H VPJ, transport,biogas GJ/KL
CEFpy, transport,biogas tC0O2/GJ
CO2
° E MPJ, transport,biogas
°
2,000kg
e)
e-1)
e-1-1)
PV
_ PJ
EM PJ S treat — FPJ Jtreat X HVPJ Jtreat X CEFPJ treat 9
PVPJ all
e-1-2)
PV
_ PJ
EM PJ,S treat — ELPJ treat X X CEI:electricity,t 10
PVPJ all
EMpjstreat tCO2/
FPJ,treat kl—/ t/
m3/
ELpj, treat kwh/
HVpj treat GJ/KL, GJk,
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GJ/ m3
CEFpjtreat tCO2/GJ
CO2
PVpJ t/
PVpgan t/
CEFelectricityt CO2 tCO2/kWh
e-2)
e-2-1) CH4
EM = FL —PVPJ EF WP
PJ S treat — Z PJ treat liquid ,k X OCPJ treat liquid ,k X PV X treat,CH 4,k X G CH4
k PJ all
EMpjstreat tCO2e/
CH4
FLpy treat, liquid k k v
OCprj treat, liquid k k t t
PVpJ t/
PVpgan t/
EFtreat,CH4,k k tCH4/t
CH4
GWPcHa4 CH4 tCO2e/tCH4

e-2-2) N20

44
EM PJ S treat = z (N PJ Jivestock k X DPJ Jivestock,k X MN PJ ,manure,N k X EFPJ treat,N 20,k )X 2_8 X G N 20

k
12
EMpjstreat tCO2e/
N20
NpJ,livestack k k /
Dep tivestock k k /

11
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MNPJsmanure Nk k 1 1 tN/
EFtreatnzok k N20O | tN20O-N/tN
44/28 N20 N20 tN20O/tN20-N
GWPnNzo N20O tCO2e/tN20
CO2
CO2
B
QBL,heat,input = QPJ ,heat,input = FPJ,biogas X HVPJ ,biogas 13
QBL heat input GJ/
QPJ heat,input GJ/
FPJ,biogas v
HVpj biogas GJ/t
°
FPJ,biogas
°
QBL,heat,input
QPJ,heat, output

1)

_ _ -3
QBL Jheat output — QPJ Jheat output — FLPJ Jheat X ATPJ,heat X CPJ Jheat X pPJ,heat X 10

QBL, heat, output

GJ/

10

14
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QPJ, heat, output GJ/
FLpjheat m3/
ATpJheat K
CpJ heat MJ/ t K
OPJ heat t/ms3
[ QPJ, heat,output
2)
_ _ -6
QBL,heat,output - QPJ,heat,output - FLPJ Jheat X AHPJ,heat X 10 15
QBL, heat, output GJ/
QPJ, heat, output GJ/
FLpjheat kg /
AHpj heat kJ/kg
[ QPJ, heat,output
EM =EM BLM T EM BL,S 16
EMBsL tCO2e/
EMsL,m tCO2/
EMsL,s tCO2e/
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EM BL,M - QBL,heat,input X CEFBL,fueI 17
EMsiLm tCOo2/
QBL,heat, input GJ/
CEFaBL fuel tC0O2/GJ
cOo2
QPJ,heat,output
100
EMg w = QBL,heat,output X x CEFg fel 18
g BL
EMsL,m tCO2/
QBL,heat,output GJ/
EBL %
CEFaBL fuel tC0O2/GJ
CcOo2
°
QBL,heat,oulput
b)
°
b)
b-1)
EMg s = Asludge,y x BEFgy, 4,sludge (1- OX) xGWPR,, 19
Asludge,y = Wsludge,y—l X DRsIudge 20
EMsL,s tCO2e/
Asludgey t
EFcHa sludge tCH4/t

12
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OX CH4

GWPes tCO2e/tCHA4

Wsludge, y-1 y y_l t

DRstudge
. y Asludge,y

y
°
1 y:l y-1=1-1=0
2
100t(y=1), 200t(y=2), 100t(y=3) 3
Asludge,y

y=1 Asiudge,1 = Whsiudge,0 (0t)X DRsjudge (0.171) = Ot
y=2  Asiudge,2 = Whiudge,1 (0t +100t)X DRsjuage (0.171) = 17.1t
y=3 Asiudge,3 = Whludge,2 (100t > (1-0.171)+200t=282.9t)x DRstudge (0.171)) = 48.4t

b-2)
EM BL,S = FPJ biogas X MCPJ ,biogas X GWI:)CH 4 21
EMsL,s tCO2e/
FPJbiogas v
MCPJbiogas
GWPcH4 CH4
b-3)
b-3-1) CH4
EMBL S = Z (N PJ ,livestock .k ,n X DPJ Jdivestock k,n x MN PJ ,manure weight .k X OCPJ .manure,k X EFPJ,manure,CH 4,k,n)
k.n
x GWP,,,,
22
EMBL,s tCO2e/

13
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NP livestock k.n k n /
Dp livestock k.n k n /
MNpjmanure weightk k 1 1 t/
OCpJmanurek k t t
EFpJjmanure CH4kn k n CH4 tCHA4/t
GWHPcH4 CH4 tCO2e/tCH4
b-3-1) N20

44
EM BLS — Z (N PJ livestock k,n X DPJ livestock,k,n % MN PJ manure,N k X EFPJ,manure,N 20 k,n )X % X GWI:)CH4

k,n

23

EMpsL,s tCO2e/
NP livestock k.n k n /
Dp livestock k.n k n /
MNPJsmanure Nk k 1 1 tN/
EFpsmanureNz0kn k n N20 tN20O-N/tN
44/28 N20O N20 tN20O/tN20-N
GWPnNzo N20 tCO2e/tN20
1)
FPJ, transport,
feedstock
kL/

14
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FPJ, process

PVry

PVej,ai

ELpj pracess

kwh/

FPJ, transport bio

gas

kL/

FPJ, treat

LU, me/

ELpj treat

kwh/

FLpj, treat, liqui

dk

NPJ, livestock, k

DPJ, livestock,k

FPJ, biogas

15
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QPJ, heat, output

GJ/

FLpjheat

m3/ kg/

Wsludge, y-1

NPJ, livestock, k,n

DPJ, livestock,k,n

2)

HVp;,
transport,

feedstock

GJ/KL

CEFpy,

transport,

feedstock

CcOo2
tCO2/GJ

H VPJ, process

GJ/KL,

16
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GJ/it, GI/ m3
CEFpjprocess *
co2 tCO2/GJ
CEFeIectricity,t COo2
tCO2/KWh CEFetectricityt = Cmo (1-f (D) + Ca(d)
(0
t:
Cmo: CO2
Cay:t Cco2
f(o:
0 [0 <1 ]
()= 05 [1 K25 ]
1 [25 f
CEFeIectricity,t CO2
HVpy, *
transport biogas
GJ/KL,
CEFp; *
transport biogas
co2 tCO2/GJ

HVpj treat

17
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GJ/KL, GJh,
GJ/ m3
CEFpjtreat
CO2
tC0O2/GJ
OCPJ, treat, liqui
dk k
t It
EFlreat, CH4,k k
CH4 tCHA4/t
MNPJ,manure, k 1 1
Nk tN/
EFtreatnzok k
N20
tN20-N/tN
GWPnNzo N20O
tCO2e/tN20)
HVPJ,biogas JISZ7302-2
Glit

18
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CE FBL, fuel

tCO2/GJ

CO2

&EBL

%

JIS

ATpjheat

CPJ, heat

MJ/ t K

OPJ heat

t/m3

AHpjheat

kJ/kg

EF CH4,sludge

tCHA4/t

(00,4

CH4

19
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GWPcHa
tCO2e/tCHA4
DRstudge
O CPJ,manure,k k
t It
M CPJ, biogas
E FPJ,manure, C k
H4,k,n n CH4
tCHA4/t
E FPJ,manure, N k
20,kn n N20
tN20-N/tN
M NPJ,manure, k 1 1
weightk t/

*

1
°

2
°

3
° 2012 4

1 k CH4 EFtreat, CH4,k

k CH4 E FPJ, manure,CH4,k,n
CH4 g-CH4/g

20
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12. 3.90% 3.00% 8.7%
13. 0.20% 0.20% 0.20% 0.20%
14a. 0% 0% 0% 0%
14b. 0.044% 0.034% 0.080% 0.080%
14c. 3.80% 0.13% 0.16% 0.14%
14d. 0.4% 0.4% 0.4% 0.4%
14e. 0.044% 0.034% 0.097%
14e. 0.044% 0.034% 0.080%
14f. 0.0087% 0.0067% 0.019%
14g. 3.80% 0.13% 0.16% 0.14%
14g. 3.90% 3.0% 8.7%
14k. 3.80% 0.4% 0.4% 0.4%
14k. 3.90% 3.0% 8.7%
k N20 EFtreat,nzo,k
k n N20 EFprJjmanure,N20,k,n
N20O gN20-N/ N
12. 0.10% 0.10% 0.10%
13. 2.0% 2.0% 2.0% 2.0%
14a. 2.0% 2.0% 2.0% 2.0%
14b. 0.25% 0.25% 0.16% 0.16%
14c. 2.40% 1.60% 2.50% 2.0%
14d. 0.1% 0.1% 0.1% 0.1%
14e. 2.0% 2.0% 2.0%
14e. 2.0% 0.25% 0.16%
14f. 5.0% 5.0% 5.0%
14g. 2.40% 1.60% 2.50% 2.0%
14g. 0.1% 0.1% 0.1%
14k. 2.4% 2.0% 2.5% 2.0%
14k. 5.0% 5.0% 5.0%

t/

/\/INPJ,manure, Nk

M NPJ, manure,weight,k

tN/

21
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#F 6-16 FHEMEI L O SER U EEE
Ho&E H8/H EEE [oNEE/A
ST HE [ke/HH/A] FE [oN/EA/A]
LA 7 S 73
PEILA 455 134 1528 152.7
LA W RFRPE 297 6.1 385 57.8
Gl %E 179 6.7 85.3 733
2 i AL il 17.8 6.5 67.8 62.0
RS 2 i lh b 20.0 6.7 62.7 833
FLAIFE 18.0 7.2 64.7 76.4
W & 21 38 8.3 259
" TR 33 7.0 11.0 40.0
Bl 0.059 154
TR e 0.136 328
TaA 77— 0.130 2.62
12.
13.
14a.
14b.
14c. 1.5-2m
14d.
14e.
14e.
14f.
14g.
14g.
14k.
14k.
2012 4 0.1333
2012 4 0.1
2012 4 0.171

22
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7
CO2
8
EPJ EBL
JIS
C LNG
9
ATpy heat
AHPJ,heat
1
2
3
5
4
Ver
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1.0

H25.5.10
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A
Cco2
Fo. X HV,
" gene gene, fuel
CEI:eIectricity,t - EL X CEFgene,fueI a-1
gene
CEFelectricityt CO2 tCO2/kWh
Fgene t/ , KL/ , Nm3/
HVgene,ﬁ.leI GJ/t, GJ/kL, GJ/Nm3
EL gene kwh/
CE Fgene, fuel CO2 tC0O2/GJ
Cco2
1)
Fgene
t/ , kL/ , Nm¥/
EL gene
kwh/
2)
HVgene,ﬁ.leI *
GJ/t, GJ/KL,
GJ/Nm3
CE Fgene, fuel *
Cco2
tCO2/GJ

25




EN-R-007 (ver.1.0)

B
1
1)
1-1)
CO2
Q -Q = Foy biogas * HViy biogas % ~2%
BL,heat,output — 'PJ heat,output — ' PJ,biogas PJ ,biogas 100 b-1
QBL, heat, output GJ/
QPJ heat,output GJ/
FPJ,biogas t/
H VP biogas GJ/t
EpJ
°
FPJ,biogas
°
QBL,heat,input
L QPJ,heat,oulput
1)
_ _ -3
QBL Jheat output — QPJ Jheat output — FLPJ Jheat X ATPJ,heat X CPJ Jheat X pPJ,heat X 10 b-2

26
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QBL, heat, output GJ/
QPJ, heat, output GJ/
FLpjheat m3/
ATpJheat K
CpJ heat MJ/ t K
OPJ heat t/ms3
[ QPJ, heat, output
2)
_ _ -6
QBL,heat,output - QPJ,heat,output - FLPJ Jheat X AHPJ,heat X 10 b-3
QBL, heat, output GJ/
QPJ, heat, output GJ/
FLpjheat kg /
AHpj heat kJ/kg
[ QPJ, heat, output
1-2)
100
EMg v =0p heat output < X CEFg fuer b-4
&pL
EMBi,m tCo2/
QBL, heat, output GJ/
&EBL %
CEFaL, fuel tCO2/GJ

CO2

2)
2-1)
2-1-1)

27
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CO2
EL, =EL,, b5
ElLs kwh/
ElLps kwh/
2-1-2)
3 100
EMy, y = ELy x3.6x10°x == x CEFy . b6
gBL
EMsL,m tCO2/
ElLs kwh/
&EBL
CEFat, fuel tCO2/GJ
Cco2
2-2)
2-2-1)
CO2
EI‘BL,grid - ELPJ b-7
ELBL,grid kwWh/
ElLps kwh/
2-2-2)
EM BL,M - EI‘BL,grid X CEFeIectricity,t b-8
EMsiLm tCOo2/
ELBL,grid kWh/
CEFelectricityt CO2 tCO2/kWh
3)

28
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1) 2)
QPJ,heat,oulput b-2 b-3
4)
4-1)
CO2
Py, =Py, b-9
PsL
Ppry
4-2)
EMg v = Ps. x BUg xCEFRg_ 4 b-10
. |:before,fuel X HVBL,fueI
BU, = b-11
I:)before
EMsL,m tCO2/
Psr v
BUsL GJ/t
CEFaBL fuel tC0O2/GJ
CcOo2
Fbefore,fuel t/ ,kL/ ,Nm3/
HVBL, tuel GJ/t, GJ/KL, GI/Nm3
Prefore t/

Cco2




1)
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ElLpy

(KWh/ )

E LPJ, grid

(KWh/

PpJ

Plrefore

Fbefore, fuel

,Nm3/

v kL/

2)

&rJy

JIS
%

30

Pretore

Pry
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Fbefore, fuel

Prefore

LNG

31

Pbefore

EPJ

JIS

PrJ

EBL
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EN-R-008 Ver.1.0

23

108

14

62
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ER=EM, —EM,,

ER tCo2/
EMBsL tCO2/
EMpg tCO2/

CO2
CO2
CO2
[ ]
EM,, = EMPJ,M + EMPJ,S
EMpg tCO2/
EMpjm tCO2/
EMpjs tCO2/
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EM PI.M — 0
EMpjm tCO2/
b)
c)
e b c)
5
1 5
1
. 5
5
EM PJ,S = EM PJ,S,control + EM PJ,S battery
EMpjs tCO2/
EMPJ,S,controI tCOZ/
EMpj s battery tCO2/
b)
EM PJ,S control = ELPJ ,control X CEFeIectricity,t
EMPJ,S,controI tCOZ/
E LPJ, control kwh/
CEFelectricityt CO2 tCO2/kWh
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c)
EM PJ,S battery = ELPJ Jbattery X CEFeIectricity,t 6
EMpj s pattery tCO2/
ELpj, battery kWh/
CEFelectricityt CO2 tCO2/kWh
4
CO2
EL,=EL,, = EL,,~EL,, ;
ElLp kwh/
ELps kwh/
ELwp kwh/
ELwpr kwh/
EM BL = ELBL ><CEFeIectrici;/,t 8
EMBsL tCO2/
ElLp kwh/
CEFelectricityt CO2 tC0O2/kWh




EN-R-008(ver.1.0)

1)
ElLpy
kKwh/
EL wp
kKwh/
ELwpr
kKwh/
E LPJ, control
kwh/
ELpJ, battery
kKwh/
2)
CE Felectricity, COo2
¢ tCO2/kWh CEFetectricityt = Cmo (1-F(8) + Ca(t) f(D)
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Cmo: Cco2
Ca(t):t CO2
f(b):
0 [0 1 ]
f(y)= 05 [1 K25 ]
1 [25 q
CEFelectricity t CO2

1
[ ]
Cco2
1
2
3
Ver
1.0 H25.5.10
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A
Cco2
Fo. X HV,
" gene gene, fuel
CEI:eIectricity,t - EL X CEI:gene,fueI a-1
gene
CEFelectricityt CO2 tCO2/kWh
Fgene t/ , KL/ s Nm3/
HVgene,ﬁ.leI GJ/t, GJ/kL, GJ/Nm3
EL gene kwh/
CE Fgene, fuel CO2 tC0O2/GJ
Cco2
1)
Fgene
t/ , kL/ , Nm¥/
EL gene
kwh/
2)
HVgene,ﬁ.leI *
GJ/t, GJ/KL,
GJ/Nm3
CE Fgene, fuel *
Cco2
tCO2/GJ
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EN-R-009 Ver.1.0

23

108

62

12
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3
3 HFC-245fa
4
2
ER=EM, — EM,,

ER tCO2/
EMBsL tCO2/
EMpg tCOo2/

CO2
CO2
CO2
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6{0)

EM,, = EMPJ,M + EMPJ,S
EMpg tCO2/
EMpjm tCO2/
EMpjs tCO2/
a)
EM PI.M — 0
EMpjm tCO2/
b)
c)
d)
e b d)
5
1 5
1
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EM PJ,S = EM PJ,S,control + EM PJ S battery + EM PJ,S ,auxiliary
EMpjs tCO2/
EMPJ,S,controI tCOZ/
EMpj s battery tCO2/
EMpjs auxiliary tCO2/
b)
EM PJ,S control = ELPJ ,control X CEFeIectricity,t
EMPJ,S,controI tCOZ/
E LPJ, control kwh/
CEFelectricityt CO2 tCO2/kWh
c)
EM PJ S battery = ELPJ Jbattery X CEFeIectricig/,t
EMpj s battery tCO2/
ELpj, pattery kwh/
CEFelectricityt CO2 tCO2/kWh
d)
EM PJ,S auxiliar = ELPJ ,auxiliar X CEFeIectricig/,t
EMpjs auxiliary tCO2/
E LPJ, auxiliary kwh/
CEFelectricityt CO2 tCO2/kWh
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4
CO2
ELBL = ELPJ = ELre - ELrer
ElLp kwh/
ELps kwh/
ElLre kwh/
EL rer kwh/
EM BL = ELBL ><(:EFeIectrici;/,t
EMBsL tCO2/
ElLp kwh/
CEFelectricityt CO2 tCO2/kWh
1)
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ElLpy
Kwh/
ElLre
kKwh/
ELrer
kwh/
E LPJ, control
kKwh/
ELpJ, battery
kKwh/
E LPJ, auxiliary
kwh/
2)
CE Felectricity t CO2
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tCO2/kWh CEFelectricityt = Cmo (1-f(t)) + Ca(t) f(1)
t:
Cmo: CO2
Calt):t Cco2
f(o :
0 [0 1 ]
f(y)= 05 [1 25 ]
1 [25 f
CEFeIectricity,t CO2
1
[ )
CO2
1
2
3
4
Ver

1.0 H25.5.10 —
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A
Cco2
Fo. X HV,
" gene gene, fuel
CEI:eIectricity,t - EL X CEI:gene,fueI a-1
gene
CEFelectricityt CO2 tCO2/kWh
Fgene t/ , KL/ s Nm3/
HVgene,ﬁ.leI GJ/t, GJ/kL, GJ/Nm3
EL gene kwh/
CE Fgene, fuel CO2 tC0O2/GJ
Cco2
1)
Fgene
t/ , kL/ , Nm¥/
EL gene
kwh/
2)
HVgene,ﬁ.leI *
GJ/t, GJ/KL,
GJ/Nm3
CE Fgene, fuel *
Cco2
tCO2/GJ




