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A Study on the Calculation of GHG Emission for Domestic Railroad
Transport based on IPCC Guideline
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Jae-Young Lee * Yong-Ki Kim - Cheul-Kyu Lee * Young-Ho Rhee

Abstract Recently, new climate change mechanism after 2020 year has been accepted with the parties, and so govern-
ment is pushing ahead the GHG reduction policies to achieve the effective results. Especially, it is essential to enhance the
role of railroad in the public traffic system as well as to develop new cars with high energy efficiency for the GHG reduc-
tion of transportation sector. Thus, the calculation method of GHG emission of railroad should be established to manage the
emission continuously. In this study, the calculation method of GHG emission of railroad was defined with Tier level con-
sidering its emission sources to refer to 2006 IPCC guideline for national GHG inventories. Also, the GHG emission of rail-
road at Tier 1 level was investigated using the activity data related to the amount of diesel and electricity consumption from
2008 to 2010. As a result, total GHG emission in 2010 was about 2,060 thousands ton CO2e, which have 73% of electricity
and 27% of diesel. In future, the plans on the GHG reduction of railroad will be accomplished by the analysis of the detailed
trends on the basis of the emission management of Tier 3 level under operating patterns. Therefore, it is important to
develop the specific GHG emission factors of railroad in advance.

Keywords : Greenhouse gas (GHG), Carbon emission, Climate change, Green railroad
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Table 1 A plan of GHG reduction target with a sector based on BAU in 2020(Unit: %)

Industry Conversion Transport Building Agrlzl:lgut;:il:}r/estry Waste Others Total
18.2 26.7 343 26.9 5.2 12.3 25 30
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Table 2 GHG emission sources for railroad transport [2]

Emission Sources Details
Diesel-powered railcar for
. passenger transport
Direct . - -
L. Mobile Diesel-powered railcar for
Emission . .
Combustion freight transport
(Scope 1) : :
Diesel-powered railcar for
maintenance
. Electric-powered railcar for
Indirect
o . passenger transport
Emission Electricity - -
Electric-powered railcar for
(Scope 2) .
freight transport

i= H
o= KTX, KTX II, A7])71#x}, A2} So] ok

22 YHYE

Ao dogdel] nhE 247k 24 wigedel o
) G
=

= 918k 2006 IPCC 7ol =2t

, 3% W8k QITH7]. Tier 16 3t # &S Table
37 e A& EUIE Table 42 A8 57 (fuel-specific) 7]
O EATE AREsko] AP gt Wi ol Tier 2= CO,2
Aol ARe A el tigh =71 57 (country-specific)
5 0185k Table 50 A|A € 25 AH8-3FaL, CHy®}
N,09] Af-oll= 7|3k TREE AFAoRE /¥ 57}
54 MEATE A gete] mMEFS AP gt

Table 3 Tier 1 method for GHG emission from locomotive [7]

GHG Tier 1

Emission = Z(Fuelj xEF))
J
Emission= CO, Emission(kg)
Fuel= fuel consumed(as represented by fuel sold)(TJ)
EF= emission factor(kg/TJ), using IPCC factor
Jj= fuel type(diesel)

CO,

Emission= "y (Fuel,x EF})
J

CHy, | Emission= CHy or N,O emission(kg)

N,O | Fuel= fuel consumed(as represented by fuel sold)(TJ)
EF= emission factor(kg/TJ), using IPCC factor

= fuel type(diesel)

Table 4 Default emission factors for diesel used for rail transport

(7]

GHG(unit : kg/TJ) Default Lower Upper
CO, 74,100 72,600 74,800
CH,4 4.15 1.67 10.4
N,O 28.6 14.3 85.8

Tier 3 W2 Fapigel wheh WiEAF7 2950 WE
7

ol G v 5 Qe A 7)Ao 74 FFE AL
o vhal Mrk ARHS] B A4S M85, Table 62 1

S (off-road) MlE% M-S $1% US EPA ®Hel 71 &3t
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Table 5 Tier 2 method for GHG emission from locomotive [7]

GHG Tier 2

Emission = Z(Fuelj X EFJ)

j
Emission= CO, Emission(kg)

CO
> |F uel= fuel consumed(as represented by fuel sold)(TJ)
EF=emission factor(kg/TJ), using country-specific factor
= fuel type(diesel)
Emission = Z(Fuelj xEF))
- .
CH,4 Emission= CHy4 or N,O emission(kg)
N O’ Fuel= fuel consumed(as represented by fuel sold) by
2

locomotive type j(TJ)
EF= emission factor for locomotive type j(kg/TJ)
Jj= locomotive type

Table 6 Tier 3 method example for GHG emission from
locomotive [7]

GHG Tier 3
CO, -
Emission = 1y (N;xH;xP,x LF;xEF))

1

Emission = CHy or N,O emission(kg)

N;= number of locomotive of type i

H;= annual hours of use of locomotive i(h)

CHy4, |P;= average rated power of locomotive i(kW)

N,O |LF;=typical load factor of locomotive i(fraction
between 0 and 1)

EF;= average emission factor for use in locomotive i
(kg/kWh)

i = locomotive type and journey type

% an example of a more detailed methodology

Table 7 GHG emission factors of electricity in 2008 [8]

CO, CH,4 N0
(kg CO,/kWh) | (kg CHy/MWh) | (kg N,O/MWh)

GHG Types

GHG emission 0.4682 0.0052 0.0026
factor
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Table 8 Activity data with emission sources for railroad transport in Korea

Emission Source 2008 2009 2010 |
) Statistics collected from railroad operating company 244,374,566 217,367,673 193,728,119
Diesel(l.) Statistics of domestic oil supply and demand 250,585,300 221,824,000 215,309,500
Electricity(MWh) 3,051,164 3,067,795 3,192,640
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Fig. 1 Total GHG emission with the source of activity data for
diesel consumption from railroad
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Fig. 2 Total energy consumption for railroad transport
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Fig. 3 Total GHG emission for railroad transport
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Fig. 4 Ratio of GHG emission with diesel and electricity
consumption
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