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GWP?

1  

0.035

4.24

1 CH4 = 27.9 CO2

1 N2O = 273 CO2

1 HFC(R-134a) = 1,530 CO2

1 PFC-14( ) = 7,380 CO2

1 SF6 = 24,300 CO2

1 NF3 = 17,400 CO2

GWP

ǛIPCC AR62022/03/24



(GWP)

AR 4, 2007 AR 5, 2014 AR6, 2021

(CO2) 1 1 1

(CH4) 25 28 27.9

(N2O) 298 265 273

(HFCs) 124 ~14,800 1 ~ 12,400 0.004~16,200

(PFCs) 7,390~ 17,700 1 ~ 17,400 0.002~18,500

(SF6) 22,800 23,500 24,300

(NF3) 17,200 16,100 17,400

Å ISO14604-1:2018 GWP ̙

Å Ǜ105 ( ) IPCC ̙

GWP
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Category 1 -
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Category 1  -

ü

ü

V

V

108

108/1 108/2 108/3 108/4 108/6 108/7 108/8  

( ) 0.0000

( ) 0.0000

0.0000

0.0000

̑ 4                                       OOO                                      OOO

108 ̑ 4

108/1 108/2 108/3 108/4 108/5 108/6 108/7 108/8

( )( or ) 0.0000

0.0000

0.0000

0.0000

Ǿ ǿǾ ǿ

( )
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ѡ   ес Ṟ

108/1/3 990 38.07 26 RBT-6105

108/1/4 715 27.51 26.00 RBS-9022

108/1/10 925 34.92 26.50 RBS-9022

2,630 100.5

                                       OOOṞ ᾒѣ ῶ                             OOOד⇔

Category 1  -

1

2

3

-4

https://www2.moeaboe.gov.tw/oil102/oil2017/newmain.asp


Å (P)

Å ( : ǯ ǯ ) ̙

Å :

Å AǛ CO2

Å Ǟ GHG ŽGWP ̙

Å BǛ CO2

Å Ǟ Ž ŽGWP

Å Ǟ Ž Ž(1ŀ Ž ) ŽGWP

Å C

Å ( )

Å

ÅC2H2 +2.5 O2 Ҧ 2CO2 + H2O

Å  1 mole C2H2 ( 26) 2 mole CO2 ( 88)

ÅCO2  = 88/26 = 3.385 /

Å ( )

Å  Ž  (%)

ÅC + O2 Ҧ CO2 

Å  1 mole C ( 12) 1 mole CO2 (
44)

ÅCO2  = 44/12 = 3.667 / C
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Category 1  -

OOO

108/1 108/2 108/3 108/4 108/5 108/6 108/7 108/8  

0.0000

0.0000

0.0000

̑ 4

OOO

108/1 108/2 108/3 108/4 108/5 108/6 108/7 108/8  

0.0000

0.0000

0.0000

̑ 4

ü

ü  ( , )

V

V

V

ƢƮű

%

C41  3.2*350 kg 25 0.072 0.0180

C41  4.0*400 kg 220 0.072 0.1584

C41  5.0*450 kg 140 0.073 0.1022

C76  4.0*400 kg 0 0.072 0.0000

C308  4.0*350 kg 5 0.042 0.0021

C308  5.0*350 kg 15 0.025 0.0038

CH35  4.0*400 kg 0 0.260 0.0000

CH35  5.0*450 kg 690 0.270 1.8630

ST-100  3.2mm kg 8 0.590 0.0472

C308  3.2*350 kg 10 0.025 0.0025

ş şşşşşşşşşşşşşşşşş1,113.0 2.1972

şşşşşşşş

MSDS
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Å : ǰ

Å

Å ̘ ǜ

Å ǜ

Å ǜ

Å ̙

ÅHFCs GWP CO2 ǰ
(%)

̘ 0.3

̘ 8

̘ ̘ ̘ 22.5

̘ 32.5

̘ Ǎ
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5.5
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ü
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Å Ǜ
̙

Å

 ƚ  (%)
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Category 1  -

ü ̘ ̘ ̘ ̘ ̘
( )

Ǜ
V Ǎ

Ǎ

Ǎ Category4

 ᵐ Ở ҉ (a)
 

МҶῈ ѻ  

Ṽᵐ⁯ПѠהҠ иⱢ ᵐцѬᵐȸ 

ᵐПṿӣ Ɫ 0.6~0.8 kg/RT 

ѬᵐПṿӣ Ɫ 0.6~1.2 kg/RT 

₤ȳи ȳה ₤Ὲ  0.6 ~ 0.8 kg/RT 

ӣᵐ ᵐ ɎṆ ɏ 
ӣ ПМЊ₤ ȳ Ӵѻ ҉ Ɫ

0.5~1.0 kg/Hp 

ЊḦṞӣᵐ (b)
 0.8 kg

(b)
 

ЄⅎṞӣᵐ (b)
 1.2 kg

( )
 
(b)

 

 

(a)
2005 6

(b)IPCC good practice guidance and uncertainty management in national 
greenhouse gas inventories, 2000

kg

O/12

(kg)/ (kg)

1 R410a 1.5 1.5 1.5000

1 R410a 13.4 13.4 13.4000 3

2 R410a 1.6 3.2 3.2000 -

10 R410a 1.55 15.5 15.5000 2

2 R410a 1.59 3.18 3.1800 3

( )

1
:1F(5 )ǯ

2F(5 )( )



Category 1 -

¸ R-22

¸ 1.55kg

¸ R-134a

¸ 146 g = 0.146kg

¸ R-134a

¸ 45 g

= 0.045kg
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¸ R-134a

¸ 1254 LBS
=568.8kg

¸ R-134a

¸ 180000kcal/h
=

29

¸ R-22

¸ 34ƚ2 kg =  68kg

Category 1  -
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Category 1 -
Å (ABC )

ÅCO2 FM200 ( )

Å ˽

Å ˽CO2  =  Ž  Ž(1 - 0.1)

Å (BC ̘KBC ) 

ÅCO2 = ŽCO2
ABCǍ

CO2ǍFM200

HFC-227ea(CF3CHFCF3)

kgǍ

 
(kg/ )

CO2 5
1F(1 )

1F (4 )
CO2 4.5

FM200 2
1F(1 )

1F (1 )
HFC-227ea(CF3CHFCF3) 2.3

ABC 2 B1F(2 ) 4.5

CO2 2 A
B1F(1 )

1F(1 )
CO2 4.5

CO2 32 B

1F(10 )

1F (1 )

2F(5 )

2F (3 )

3F(8 )

3F (5 )

CO2

Ǎ Ǎ

:1F(5 )̘2F(5 )

10%
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Category 1 -



Category 1 -

SF6 (g)  

A B1 NFB

GCB( )SF1 Type1 46 < 0.1% 

ACB( )

GCB( )SF1 Type1 46 < 0.1% 

NFB

NFB

:1F(5 )ǯ2F(5 )

( )

GCB Ǎ SF6

NFB 

V GCB( )
Ǎ ̘SF6

̙
V GCB Ǎ

̙
V ˽

GCB

Category 1

Category 4
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-

Å

Å

Å  CH4  =  ƚ CH4 

ÅCH4  = 0.003825 CH4 /

… ӣ ₇/ ֤ ֤ BOD Ὅ֪І ᴯ
ӂᶁᴆѬ ⇔

mg/L
Џᵂщ (щ)

ḕϢḕщЏᵂ (Њ

)

ḕϢḕЊ

Ѭ (ес /Њ

)

о ᴃ

(%)
CH4 Ὅ… ᴯ

Ẃ ῑ о ᴃ 0.6
е CH4/е -

BOD
200 300 8 15.625 85 0.003825 е /Ϣ-ד

о ᴃ Ὅ Ὅ… ᴕ Ὅ…

12/31

Category 4

Category 1
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Category 1 -

C(τ ÔÏÎ #(τȾÙÒ В 0 7 #/$ 3 " -#& 2ü

1 :IPCC(2006)

(m3/ )
(COD)

(kg COD/m 3)
COD 
(kg/ )

(S)
(kg COD/ yr)

(Bo)
(kg CH4/kg COD) ( )

(kg CH4/ )
(kg/ )

30,000,000 7.30 219,000,000 0.00 0.25 0.8 6,000 43,794,000

0.00 0.00 

2
:IPCC(2006)

(P)
(t/ yr) 

(W) 
(m3/ tproduct ) 

(COD)
(kg COD/m 3)

COD 
(kg/ )

(S)
(kg COD/ yr)

(Bo)
(kg CH4/kg 

COD)

( )
(kg CH4/ )

(kg/ )

400,000 2,000 7.30 5,840,000,000 0.25 0.80 0.00 
1,168,000,

000 
0.00

V :
Å

Å COD
V Ǎ 4

(6.0.4  108 6 )

Category 4



Category 2 

: ̘
(

)

/ /

(
)

(CDA)

( 1)

/

( 1)

( 2)
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Category 2

Å /

Å

Å

Å Ǎ
̙

Å

Å

Å (
)
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ü 3 Ǜ

/

3

3.1
(

)

( ̘ ... ) CO2e

3.2
(

)

3.3
( Ǎ

)

3.4
(

Ǎ )

3.5
( Ǎ

)

̘ / ĺĺ

: tKM̘ : kgCO2e/ tKM̘

( ) kgCO2e/$

Å

Category 3 - ( )
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ü ̘
̙

OO OOO or

( ) (km)
(kgCO 2e/ tkm ) (kgCO2e)

0

0

0

1.
2.

Ǜ
1. ( ̘ ̘

̘ ĺ )
2. ( ̘ )
3. ( ̘ )
4. ( ̘ )

1.
2.
3.

Ǜ
1.Ecoinvent
2.

ĺ.

¸ : ̘ ̘ ̘ ̙

¸ ( )̘ ̙

¸ Ǎ ̙

Category 3 - ( )

Å :
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ü :

A 109 B 100 Ǎ
?

1. B A

2. (ton)

3. (km)

4. (kgCO2e/ tkm )

( ) (km)

˽ 100 104.4

1. google map

2.

3.

= 100 ton * 104.4 km = 10,440 tkm

= 0.235 (kgCO2e/ tkm )

= 10,440 *0.235 =2,453.4 kgCO2e

:https://cfp-calculate.tw/cfpc/WebPage/LoginPage.aspx

Category 3 - ( )
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ü ̘ ̘ ̘ ̘ ̘ ̘

¸

ᵑ ҏ ֮ ӭᾼ֮ Ϣװ

Ǜ
Ǎ /

ҏ ᵑ ὂ ᵑ Ϣװ

Ǜ Ǎ

Ṟ Ϣװ

Category 3 - ( )

ҏ ᵑ ὂ ᵑ еṭ Ϣװ еṭ

0

0

0Ǜ Ǎ
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Category 3 - ( )

ⅎ ֤ ҏ ᵑ ὂ ᵑ еṭ Ϣװ еṭ

0

0

0

ᴰ Ἢ₤ ᴰ ϢװMḕ

Ǜ Ǎ

:
https://cfp-calculate.tw/cfpc/WebPage/LoginPage.aspx

ҏ ᵑ ὂ ᵑ Ϣװ



/

4

4.1

-
( ̘ )̘
( ̘ ̘ ̘

)

̘

CO2e

- ̘
( ̘ ̘ )

4.2
/

( ̘ )
HFCS (R22̘R12 )

( ) CO2e

( ̘ )
( )

CO2e

ü 4Ǜ

Category 4 -

42



¸ ǰ

Â

¸ Ǎ ̙

Â

¸ Ǎ ̙

Category 4 - ( )
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ü ,
̙

OO OOO /

/
(kgCO2e/tkm) (kgCO2e)

1 m3

2 kWh

3 kL

4 ( ̘ ̘ ) -

5 ( ̘ ̘ ) -

6 ( ̘ ̘ ) -

7

8

/

Category 4 - ( )
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ü

ü ǛǢ 107 10,000kWhǍ A 107
Ǡ

107
0.642 kgCO2e/kWh

0.533kgCO2e/kWh

̘ ̘

̘ ̙

Ǟ0.642-0.533
=0.109  kgCO2e/kWh

=10,000  kWh *0.109 kgCO 2e/kWh
=1090  kgCO2e
=1.09  tonCO 2e

Category 4 - ( )

Category 4
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Å Ǜ Ǎ ̙

-

̙

Ǎ
    Ǎ ̙

Category 4 - ( )

:
https://cfp-calculate.tw/cfpc/WebPage/LoginPage.aspx
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ü ( )Ǜ
Å https://cfp -
calculate.tw/cfpc/WebPage/WebSites/Coefficient
DB.aspx

Å ǜ
Å ̘ ǜ
Å ̙

ü Ǎ
̙

ü ̙

Category 4 - ( )

̘

 

Ǜ
Å 1Ǜ

̘
̘ ̘
ĺ

Å 2Ǜ
ĺ

Å 3Ǜ
̘ ĺ
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V Ǜ 12/31 Ǎ  ( )
V Ǎ ̣ ̤ Ǎ

Category 4  - ( )



Category 5 -

ü 5 Ǜ

/

5

5.1
̧ / ̨

Å

Å Ǎ

̙ Ǎ
Ǎ
̙

CO2e5.2
̧ ̨

5.3
̧ ̨

5.4 /
( )

CO2e
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Category 5  - ( )

ü

Å

Å

Å B2CǍ

B2C
Ǎ

Ǎ ̙

ü

OO OOO

(kWh/ )

OO
(%)

(kWh/ -

̥ ̦ǛB2C Ǎ
̙
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Category 5  -

A B

GHG

É
NO

yes yes

1.
2.
3.

Å LCA
Å LCA
Å LCA
Å

1.
2.
3.

LCA
( CO2e/ )

É Ǎ
Ǎ

É

(GHG PROTOCOL)ȴ

ü
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Category 5  - ( )

¸

Â 

Category 1

(kg/unit )
(unit) (kgCO2e/ )

1.5 R134a 1300 10 19500

Category  1 2

ǯ ǯ ş

(kg/unit) (kg/unit )
(unit) (kgCO2e/ )

1.5 15 0.1 R134a 1300 15 1950

(OOO/unit ) (unit) (kgCO2e/ )

0

0

Ǜ 0

1 2

2

3
Ǎ A

4
Ǎ B

A

B
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Ǎ

Ǎ
̘

(
)Ǎ

( D)

( B)

Category 6  
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/

/

1
Å

Å

2

Ǜ

1.
2.

3~6 1

2 5,075 

20,945 

26,020 CO2e /

8,668 Å

Å 28 
2.408
2.606

1,011 0.502
(109 )

ǰ

¸ Ǜ

¸ Ǜ109 ( IPCC AR5 )

¸ Ǜ
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CBAM CBAM

CBAM

/
( )

ǯ ǯ  
previous waste

ǯ ǯ

CBAM

Ṋ

Ṋ Ṋ

Ǜ ǍCBAM (2023.09.15) 56



CBAM CBAM /

57



CBAM ǯ CBAM
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1.
2.

1 2 3 4

ǛCBAM -  
The Guidance Document on CBAM Implementation for Installation Operators outside the EU,(2023.08)
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SEEg
specific embedded emissions

AttrEmg

attributed emissions

Ǜ CBAM 7 IV

2̧
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60Ǜ  Figure 5-5: System boundaries and value chain for the production of iron or steel products.
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É

(AR 5)

(t CO2/TJ) (TJ/Gg)
77.4 40.4

107.0 28.2

44.4 38.7

260 2,47
56.1 48.0

[t CO2/t ]

CaCO3 0.440

MgCO3 0.522

Na2CO3 0.415

BaCO3 0.223

Li2CO3 0.596

K2CO3 0.318

SrCO3 0.298

NaHCO3 0.524

FeCO3 0.380

É
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É

(AR 5)

(t C/t) (t CO2/t)
Direct reduced iron (DRI) 0.0191 0.07

EAF carbon electrodes 0.8188 3.00
EAF charge carbon 0.8297 3.04

Hot briquetted iron 0.0191 0.07
Oxygen steel furnace gas 0.3493 1.28
Petroleum coke 0.8706 3.19

Pig iron 0.0409 0.15
/ Iron/iron scrap 0.0409 0.15

/ Steel/steel scrap 0.0109 0.04
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64Ǜ / ǍCBAM (112.07.04)

¸  ( )2



CBAM CBAM

¸CN  Mapping of CN codes to aggregated goods categories

65
ǛAggregated goods category

ǛCBAM   
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¸CN  Mapping of CN codes to aggregated goods categories
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¸CN  Mapping of CN codes to aggregated goods categories

67ǛCBAM   
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4.1

Ǜ  Figure 5-13: System boundaries of steel products production process
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1.
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Ǜ  Figure 7-4: Example for carbon steel production, blast furnace route ŀOverview
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Sinter plant
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72ǛCBAM  Figure 7 -4: Example for carbon steel production, blast furnace route ŀOverview
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CBAM CBAM

73
Ǜ  Figure 7 -5ǛExample for carbon steel production,  blast furnace route ŀDirect emissions and related source streams
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Sinter plant
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 ŀ -

ǛCBAM  Figure 7-6: Example for carbon steel production, blast furnace route ŀ Indirect emissions monitoring (electricity flows)
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