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Carbon Dioxide (CO2)1

Methane (CH4)2

Nitrous Oxide (N2O)3

Fluorinated Gas (F-gas)4



8/3/2010

2

3

Global Warming Potential

GWP = 310

GWP = 21

GWP = 1

Fluorinated Gas

Nitrous Oxide

Methane

Carbon Dioxide

GWP_HFC= 140 – 12,100
GWP_PFC = 6,300 -12,500
GWP_SF6 = 23,900
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��	
+�� F-gas

Perfluorocarbon Hydrofluorocarbon Sulfur hexafluoride

PFCs HFCs SF6
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Why are F-gases important?

5

1

•High potential growth 
(early action = high 
payoff)

•High potential growth 
(early action = high 
payoff)

2

•F-gases have long 
atmospheric lifetime
•F-gases have long 
atmospheric lifetime

3

•Relatively cheap to 
abate
•Relatively cheap to 
abate

Source: US.EPA
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Industry Gas Reason emitted

Semiconductor 
manufacture

HFC-23, PFCs, SF6 Fluorine source of 
etching, cleaning

Electric transmission SF6 Insulating gas for 
electrical equipment

6
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ก������2 F-Gas ��"�+� IPPU (2)

HFCs PFCs SF6

2E Electronics industry

2E1 Integrated circuit/semiconductor     x x X

2E2 TFT flat panel display x x X

2E3 Photovoltaics x x X

Global & regional reduction goal

Industry Global industry
assoc, region, 

country

Percent of world 
production/emiss

ion in 2003

goal

Semiconductor 
manufacturing

World 
semiconductor 
council

85% Reduce fluorinated 
emissions to 90% of 
1995 level by 2010 

Electrical 
equipment (use)

EU, Japan, USA 40% of use emissions Country-specific 
reductions from 2003 
totaling 2.5 MtCO2- eq, 
(15%). 

8
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SF6 Emission Inventory (USA)
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SF6 Emission Inventory (Japan)

10



8/3/2010

6

PFCs Emission Inventory (USA)
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PFCs Emission Inventory (Japan)
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����ก�� CDM (GH#
I���ก��+JK�(���G2��L�&�ก!�� scope
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�L��N�����ก��(GH�กGH2N+I��
ก��ก��'
 F-gas (GH#
I���ก��
+JK�(���G2� = 24 ����ก�� 
��ก�L��N�����ก��(�K�"	K� 
2761 ����ก��

Chinese CDM projects with CERs issuance by scope

14

Source: http:www.cdm.ccchina.gov.cn (data as on 15 March 2010)

Number of project = 13 ����ก����ก(�K�
�
  210 ����ก�� (~ 6.2%)
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Chinese number of CERs issued by scope
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Source: http:www.cdm.ccchina.gov.cn (data as on 15 March 2010)

Average annual reduction = 66,978,446 tCO2eq ��ก(�K�
�
 125,101,104.4 tCO2eq (~53.4%)
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����ก�� Recovery & recycling of SF6 in electric facility of 
Korea Electric Power Corporation
Project country: Korea
��	
+��ก��������ก���ก(GH'
: SF6
Methodology:  AM0035

   )�	��hก��������ก���ก(GH'
#
I
SF6 = 57,847 kg/yr ���� 1,382,544 TonCO2eq/yr (GWP of SF6 = 23,900)

                 Total reduction = 13,825,440 TonCO2eq 
within crediting period of 10 years

+���+!ก��
L���	��������ก��
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o Substation +�� KEPCOps 
power grid

o Material warehouses (GH��I
��ก���กq��N��N�� )ก�h�(GH
#�1��I���&'IN
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Recover & reuse of SF6 using in transmission, substation & 
distribution system during maintenance services & disposal 

of retired equipments

1

Purification of SF6, captured from  (1) 2

IT technology for SF6 gas management3

Management guidance for staffs of KEPCO4

Schematic description of project procedure

20
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SF6 recovery device

(recovery rate > 97%)

Purification device

(99% purity)

21

Investment Analysis

22
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Simple cost analysis

Cost = 13.50 'I��2r��

Benefit (from SF6 recovery) 
=2.13 'I��2r��

Net Cost = 13.50 t 2.13        
= 11.37 'I��2r��

23

Emission reduction

24

Year Estimation of 
project activity 

emission (tCO2eq)

Estimation of
baseline emission 

(tCO2eq)

Estimation of 
leakage (tCO2eq)

Estimation of overall 
emission reductions 

(tCO2eq)

2011 324,729 1,707,273 0 1,382,544

2012 324,729 1,707,273 0 1,382,544

2013 324,729 1,707,273 0 1,382,544

2014 324,729 1,707,273 0 1,382,544

2015 324,729 1,707,273 0 1,382,544

2016 324,729 1,707,273 0 1,382,544

2017 324,729 1,707,273 0 1,382,544

2018 324,729 1,707,273 0 1,382,544

2019 324,729 1,707,273 0 1,382,544

2020 324,729 1,707,273 0 1,382,544

Total (tCO2eq) 3,247,290 17,072,730 0 13,825,440
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Benefit from CDM
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- Annual average of CO2eq reduction   = 1,382,544  t/y

-Price of C-credit                                     = 10 Euro/tCO2

Benefit = 1,382,544 t/y x 10 Euro/t 

= 13,825,440 Euro/y

Calculation at 10 year crediting period

= 13,825,440 x 10

= 138,254,400 Euro

Net cost = 11.37 'I��2r��

����ก�� CDM (GH��I AM0035 methodology
(emission reduction in tCO2eq/yr)

China 
(155,350)

S.Korea
(1,382,544)

Indonesia 
(59,750)

Brazil 
(7,617)
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����ก��: Reducing SF6 emissions means better business for utilities

vrI
L���	�ก��: Pacific Gas & Electric Company (PG&E)

L���	�ก���
I��	ก�� gas &'�#$$%�����K�(GH 70,000 !����#�'� 

     (~181,300 km2) ����K�(GH!��ก'��&'�!���
���+����w&�'	$�����G2

ก	�ก���: '
ก������2 SF6 �JH���I�� high voltage circuit breaker &'� 
gas-insulated substation

ก��
L���	����

28

�)%�
��2 : '
)�	��hก������2 SF6 '� 50% *�2�� 3 )x �
2��I)�	��h
ก������2��)x 1998 �)y�)xw�� &'��G�)%�
��2��ก��'
ก������2'� 
60% ��ก)xw�� (1998) *�2��)x 2007
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• Developing SF6 handling policy i.e. transfers of SF6 gas from cylinders, 
evacuation of SF6 from circuit breakers and leak detection procedures 
&'��Gก��z{ก�����
I&ก1���ก���(GH)|	��!	�����*��"���

• Controlling SF6 purchases 
L���	�ก���
2ก���'��ก��I full-service 
vendor ��G2���2�
G2N ���H�(GH��	}�(&'� vendor ��"����~!�N�"��&'�
��
(L� inventory +�� SF6 #
I�21��~rก!I�� �
2 vendor ��

- Supply SF6 - Remove SF6 for recycling off-site
- Conduct annual SF6 cylinder inventory & coordinate leak  
detection activities

ก��
L���	����

30

• Improved leak detection & mitigation measures 
!�N�"���
2ก��"�)�2� soap & water solution/ 
��I hand-held halogen gas detector/ ��I laser 
camera (�K��GKก1��
L���	�ก����!�ก�� leak 
detection ���G)�	��h SF6 (GH"r��"G2#))����h 
20,000 t 30,000 )��
�/)x �
2 loss rate *�2
'��
ก�� implementation �2r1(GH 11,000 )��
�/)x �	
�)y� 
emission reduction = 9,000 t 19,000 )��
�/)x
(4082-8618 kg/yr) 
��� 101,642 t 214,588 
tonCO2eq/yr (GWP SF6 = 24900)
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!�N�21������ก��

����ก��: Point of Use Abatement Device to Reduce SF6
emissions in LCD Manufacturing Operations in the Republic of 
Korea (South Korea)
��	
+��ก���(GH'
: SF6
)�	��h+��ก��������ก���ก(GH'
: 1,598,522 TonCO2eq/yr
Methodology: AM0078

��2'���G2
 AM0078

32

Point of Use Abatement Device to Reduce 
SF6 emissions in LCD
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L���	�ก���
2ก��!	
!�K�����
�L���
 SF6 (GH����2��ก 
dry etching process +��
Plant 2/3, Plant 4/5, Plant 6 
&'� Plant 7

Plant 7

Plant 2-6

34

+�K�!��ก��
L���	����

�N��N�+I��r')�	��hก����I"�� SF6 ���1N� 3 )x  (2006-2009)
1

��ก&��&'�!	
!�K�� )ก�h��L���
&'����� monitor �
2!	
!�K�(GH 
inlet &'� outlet +�������L���
���H�)����	�)�	��h SF6 (GH~rก

�L���
#) (��I���� on-line continuous FTIR) 

2

On-going monitoring plan ���H�!�N�"��ก��(L����+��� )ก�h�
�L���
&'�� )ก�h�!�N�N�
�21��!1����H��

3

ก��z{ก����&ก1��I�
�I�(GH��ก��)|	��!	���ก������4
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Investment analysis

35

Option Capital investment 
(million US$)

Annual 
operation cost
(million US$)

Simple total 10 
year net cost

SF6 abatement 

device

P2/3: 6.5 

P4/5:   9.2 

P6:     5.7

P7:     6.5

P2/3: 1.2 

P4/5:  1.7 

P6:     1.1

P7:     1.2

18.5

26.2

16.7

18.5

Total 27.9 5.2 79.9

Benefit analysis

36

- Annual average of CO2eq reduction   = 1,598,522  t/y

- Price of C-credit                                     = 10 Euro/tCO2

Benefit = 1,598,522 t/y x 10 Euro/t 

= 15,985,220 Euro/y

Calculation at 10 year crediting period

= 15,985,220 x 10

= 159,852,200 Euro

Investment cost
1st year = 33.1 'I��2r�� (capital & O &M) 
)x~�
#) = 5.2 'I��2r�� (O&M)
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����ก�� CDM (GH��I AM0078 methodology

Project Title 
Reductions

(tCO2eq/y)

Point of Use Abatement Device to Reduce 

SF6 emissions in LCD Manufacturing 

Operations in the Republic of Korea (South 

Korea)

1,598,522 

Samsung Electronics SF6 abatement project 784,448 

SF6 Emission Reduction in LCD 

Manufacturing Operation in Cheonan, South 

Korea

498,029 

SF6 Emission Reduction in LCD 

Manufacturing Operation in Tangjung, South 

Korea

725,605 

Simple Cost-Benefit Analysis

38

Project Net Cost Net Benefit Cost-Benefit

emission 

reduction 

(tCO2eq)

Revenue from 

CDM

(million euro)

Benefit from 

CDM 

(million euro)

Recovery & recycling 

of SF
6
in electric 

facility of Korea 

Electric Power 

Corporation 13.77 2.17 11.60 13,825,440 138.25 126.65

Point of use 

abatement device to 

reduce SF
6 
emission 

in LCD manufacturing 

operation in the 

republic of Korea

59.97 0 59.97 15,985,522 159.85 99.88


