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«**Global Warming_Potential

GWP_HFC= 140 - 12,100
GWP_PFC = 6,300 -12,500

GWP_SF¢ = 23,900 Fluorinated Gas
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GWP = 310
Nitrous Oxide

GWP = 21
Methane

GWP =1

Carbon Dioxide
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= =Why are F-gases jmportant?

N 1990-2020 High-GWP Emissions from Industrial Sources (TAB) and OD:
e High potential growth Substitutes

(early action = high
1 payoff)

eF-gases have long Oindustrial
atmospheric lifetime

N
_
Emissions MCO,-eq

e Relatively cheap to
3 abate

Source: US.EPA

Industry Gas Reason emitted
Semiconductor HFC-23, PFCs, SFg | Fluorine source of
manufacture etching, cleaning
Electric transmission SFe Insulating gas for
electrical equipment
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013521018 F-Gas 1%&;111 IPPU (2)
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HFCs | PFCs SF,

2E Electronics industry

2E1 Integrated circuit/semiconductor X X
2E2 TFT flat panel display X X
X X

2E3 Photovoltaics X
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«-“Global & regional reduction goal

"’.‘

Industry Global industry | Percent of world goal
assoc, region, | production/emiss
country ionin 2003
Semiconductor World 85% Reduce fluorinated
manufacturing semiconductor emissions to 90% of
council 1995 level by 2010

Electrical EU, Japan, USA 40% of use emissions | Country-specific

equipment (use) reductions from 2003
totaling 2.5 MtCO,- eq,
(15%).
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- SF:Emission Inventory (USA)
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o . PFCs Emission Inventory (USA)

TgCO,eq
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swawnlasensiiiizadas
fiun1san F-gas Alasums
Funzidon = 24 Tasoms
nsmInlasensnIan
2761 las9ns

(08) Mining/mineral 7
production (0.98%)

07 Transport (0.11%)
{08) Construction (0.00%)

(04 Manufacturing industries
(4.85%)

02) Eneryy distribution
(0L.00%) bty oo, urfc o dnt (6 15.07.2010 14:53

_+CHifiese. CDM projects with CERs issuance by scope

”%

Number of project = 13 lasan1sannenua 210 1as9ns (~ 6.2%)

- . Energy saving and efficiency Renewable energy
N impravement
\ l Fuels substitute Methane recovery & utilization
N20 decomposition . Chemical pollutants reduction
(HFC-23)

. Landfill burning power afforestation and
generation reforastation

. Others

Source: http:www.cdm.ccchina.gov.cn (data as on 15 March 2010)
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Mnese’ﬁumber of CERs issued by scope

—

Average annual reduction = 66,978,446 tCO,eq INNINNA 125,101,104.4 tCO,eq (~53.4%)

l Energy saving and efficiency Renewahle energy

improvement
l Fugls substitute Methane recovery & utilization
N20 decomposition . Chemical pollutants reduction
(HFC-23)
. Landfill burning power Afforestation and
generation reforestation
. Others

Source: http:www.cdm.ccchina.gov.cn (data as on 15 March 2010)
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SF‘i = 57,847 kglyr = 1,382,544 TonCO,eql/yr (GWP of SF, = 23,900)

Total reduction = 13,825,440 TonCO eq
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- -
Recover & reuse of SFg usi

n
distribution system during
of retired

I technOIog_
Management guidance for staffs of K-

Transmission and Substation Distribution

Recovery and Reuse

— T

Inventory Maintenance Disposal
management semvice of equipment
h
Input Data
Input data Input data
onsite on [T system

-

Calculation of emission reductions
GWFSF6
1000

PEy = (DIx 4 Alx = SIx + RECx - NECx) x
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SF¢; recovery device
(recovery rate > 97%)

Purification device
(99% purity)

Project Activities
Recovery device| w 1,785,000,000
Purification device| # -
Scale| # 19,812,000
Gas analyzer| W 765,000,000
st IT system| % 77,190,083
Management guidance| % 96,487,603
sub total] W 2.743.489,686

Recovery device (Transmission and Substation)| w

ok Recovery dewic_e (Difmibuﬁc_m) # 679,736,670
Purification device| w 1,652,800,000
Scale| w 1,981,200
o&M Gas analyzer| % 76,500,000
Incentive for additional recovery] # 9,500,000,000
Expenses for device| w 41,744,000
labor cost| w 6,000,000,000
Maintenance IT system| # 153,414 070
sub total| W 18,106,175.940
total| w 20,849,665,626
Benefit Cost-reduction of SF6 purchase w 3,286,644,000
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Cost = 13.50 a1ugls

Simple cost apalysis

=2.13 augls

Benefit (from SF recovery)

Net Cost =13.50 - 2.13
=11.37 awmgls

-
Year Estimation of Estimation of Estimation of Estimation of overall
project activity baseline emission leakage (tCO,eq) emission reductions
emission (tCO,eq) (tCO,eq) (tCO,eq)
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 (tCO,eq) 3,247,290 17,072,730 0 13,825,440
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- Benefit from CDM

otio"
L
A - Annual average of CO,eq reduction =1,382,544 t/y
-Price of C-credit =10 Euro/tCO,
| Net cost = 11.37 a1ugls
Benefit = 1,382,544 t/y x 10 Euro/t
= 13,825,440 Euro/y

Calculation at 10 year crediting period
=13,825,440x 10
Benefi = 138,254,400 Euro

(emission reduction in tCOeq/yr

&

S.Korea
China (1,382,544)
(155,350)

Indonesia

Brazil (59.750)

(7,617)

13



8/3/2010

. | e e
‘M"Iﬁ‘[ﬂid ﬂ"lil,l,ﬂzLL%?ﬂWGi%fmaﬂﬂ’]iizﬂ’]El F-as

|

B

Tasons: Reducing SF, emissions means better business for utilities

é”’ll,ﬁ%m?: Pacific Gas & Electric Company (PG&E)
ALIWN1TIAUINS gas wazlithluiuwn 70,000 ans19laa
(~181,300 km?) luiNufinaunasuazaaninitavassguaavasiia

fanssa: aan133zuny SF, B9la1w high voltage circuit breaker uas

gas-insulated substation

whnane : and3anmnisszune SF; as 50% nalu 3 1 TaalaySanm
msszungludl 1998 uilgw uazdihmanalunsaanisszuneas
60% 91n1lg1w (1998) nnaluil 2007

/ Figure 1. Annual SFg Emissions \

25
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SFg, 1000 Ibs

1998 1998 2000 2001 2002 2007
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¢ Developing SF handling policy i.e. transfers of SF_ gas from cylinders,

evacuation of SF from circuit breakers and leak detection procedures

=) Iy v 1 £ A 1a va
Llaz&lﬂ'ﬁﬂﬂaﬂi&l‘lﬂ LLﬂW%ﬂ\?'l%‘VHJ{]‘lJ(ﬂ\‘l'l%sl%ﬂ'lﬂﬁ%’l&l

¢ Controlling SF purchases Auitwnslaanisiaanly full-service
vendor Wg18LAL INONUSHNUAE vendor ITEINIIAAIIVADLIUAL
Ia1i inventory 284 SF, lnag19gnaas lag vendor vz

- Supply SF; - Remove SF for recycling off-site

- Conduct annual SF cylinder inventory & coordinate leak

detection activities

® Improved leak detection & mitigation measures
asrdaulaansailss soap & water solution/
1% hand-held halogen gas detector/ 1% laser
camera 9 RAUANAWNTHIATAT leak
detection aziiu5unm SF, figandsluilszana
20,000 — 30,000 1/awa/il Tag loss rate nanas
N3 implementation agjﬁ 11,000 dawa/dl Aatilw
emission reduction = 9,000 — 19,000 ﬂa%ﬁl‘ﬂ
(4082-8618 kglyr) W32 101,642 — 214,588

tonCO eq/yr (GWP SF = 24900)

H_:l
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emissions in LCD Manufacturing Operations in the Republic of

Korea (South Korea)

TRAYINBNANA: SF,

USunmaasninisannIzannan:
Methodology: AM0078

Point of Use Abatement Device to Reduce
SF¢ emissions in LCD

8/3/2010
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Investment apalysis

—
Option Capital investment Annual Simple total 10
(million US$) operation cost year net cost
(million US$)
SF, abatement P2/3: 6.5 P2/3: 1.2 18.5
device P4/5: 9.2 P4/5: 1.7 26.2
P6: 5.7 P6: 1.1 16.7
P7. 6.5 P7: 1.2 18.5
Total 27.9 5.2

otio"
e
ps :
- Annual average of CO,eq reduction =1,598,522 t/y
- Price of C-credit =10 Euro/tCO,

Investment cost
l 1% year = 33.1 81213 (capital & O &M)
Tlialy = 5.2 dugls (0&m)
Benefit = 1,598,522 t/y x 10 Euro/t
= 15,985,220 Euro/y

|

Calculation at 10 year crediting period
=15,985,220x 10
Benefi = 159,852,200 Euro

H_:l
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Project Title Reductions

(tCO,eqaly)

Point of Use Abatement Device to Reduce

SF¢ emissions in LCD Manufacturing 1598 522

Operations in the Republic of Korea (South ! !

Korea)

Samsung Electronics SF, abatement project 784,448

SF¢ Emission Reduction in LCD

Manufacturing Operation in Cheonan, South 498,029

Korea

SF¢ Emission Reduction in LCD

Manufacturing Operation in Tangjung, South 725,605

Korea

a-"®Simple Cost-Benefjt Analysis

—

emission Revenue from | Benefit from

reduction CDM CDM
Project Net Cost | Net Benefit | Cost-Benefit (tCO2eq) (million euro) | (million euro)

Recovery & recycling
of SF in electric
facility of Korea
Electric Power

(Corporation 13.77 217 11.60 |13,825,440| 138.25 126.65

Point of use

labatement device to
reduce SF6 emission
in LCD manufacturing
operation in the

republic of Korea

59.97 0 59.97 |15,985,522| 159.85 99.88
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