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Energy sector

Exploration Conversion of
and primary energy Transmission Use of fuels
exploitation of sources into more and | in stationary
primary useable energy distribution of and mobile
energy forms in refineries fuels applications
sources and power plants
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Sector structure

1.A.1 — Energy
industries
1.A - Fuel 1.A2-
combustion M?ngfact:tyring
ndustries
1.A.3 - Transport
1.A.4 - Other
Sectors
; 1.A.5 - Non-
1.B.1 - Solid Fuels i
En I‘ . Specified
€ g y 1.B - Fugitive 8
emissions
1.B.2 - Oil and
Natural Gas
1.C — Carbon
dioxide transport 1.B.3 — Other

and storage emissions from
b
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1.A - Fuel combustion

Sectoral approach
- Tier 1

Default CO2 emission
factors assume that 100%
of the fuel carbon is
oxidized to CO2

Sectoral approach
- Tier 2

Country-specific emission
factors
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EQUATION 2.1
GREENHOUSE GAS EMISSIONS FROM STATIONARY COMBUSTION

Emissions GHG, fuel = Fuel Consumption fuel * Emission FactorG HG., fuel

1A1a Main Activity Electricity and Heat Production }®
o 3 1A1b Petroleum Refining
1A1c Manufacture of Solid Fuels and Other Energy Industries ]@

1A2a Iron and Steel

1A2b Non-Ferrous Metals

1A2¢ Chemicals

1A2d Pulp, Paper and Print

1A2e Food Processing, Beverages and Tobacco }

142 Non-Metallic Minerals

1A2g Transport Equipment

1A2h Machinery

@(MSb Mobile |21 1A5 Non-Specified o
1A5¢ Multilateral Operations

1A Fuel Co
Activities

1A4a Commercial/Institutional
1A4b Residential

1A4ci Stationary

1A4c Agriculture/
1A4cii Off-road Vehicles (0| Forestry/ Fishing/Fish
and Other Machinery Farms

{1A4ciii Fishing (mobile

1A21 Mining (excluding fuels) and Quarrying }
1A2) Wood and wood products

1A21 Textile and Leather

1A2m Non-specified Industry:

1A3ai i Aviation
1A3aii Domestic Aviation

1A3bi Cars
1A3bii Light-duty trucks
1 1A3blii Heavy-duty trucks and buses }

1A3biv Motorcycles |
143bv Evaporative emissions from vehicles }

1A3bvi Urea-based catalysts }

Bunkers) }

1A3c Railways

1A3di International water-borne
=Y | navigation (International bunkers)

1A3dii Domestic Water-borne Navigation }

1A3ei Pipeline Transport

IDCC

1A3e Other Transportation |
1A3eii Off-road
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1.B - Fugitive emissions

Intentional or unintentional release of greenhouse gases during
the extraction, processing and delivery of fossil fuels to the
point of final use

- 1B1.Solid
Fuels

Mining
Surface Minesj—{ Post-mining
Spontaneous combustion and burning coal dumps

Mining&Handling EUnderground Mines

Venting

Products distribution

~——{ 1B2. Oil & Natural Gas |-

Venting

{Natural Gas

q 1B3. Other emissions from energy production }

2
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1.C - CO2 Transport, Injection and Geological Storage

1.Capture
and 2. Transport 3. Injection 4. Storage
compression

Figure 5.1 Schematic representation of the carbon capture and storage process with
numbering linked to systems discussion above.

i 1 | 1 | 1 |
Plant
power plant, —DIl_CO Capture II—D{ Liquefaction I—b[ Intermediate Storage |
industrial process
v
Compressuan Ship Tr@ E>

v
<Z\ Pipeline Transport | Intermediate Storage | I 2 >

Capture + Imports = Injection + Leakage + Exports
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Methodological approaches

Sectoral approach - bottom-up methodology
Tier 1 (default)

Default calorific values, default emission factors

Tier 2 (country-specific)
Country-specific factors

Tier 3 (technology-specific, measurements)

Combustion technology, operating conditions, control technology, quality of
maintenance, age of the equipment, equipment-specific EFs (measurements)

Reference approach - top-down approach, first-order estimate of
CO2 emissions, verification cross-check for Sectoral approach

outcomes
a IPCC
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Worksheets

@ IPCC Inventory Software - user - [Worksheets] - X
ol Application Database  Inventory ‘jea@ﬂeports Jools  Export/import  Administrate  Windew  Help - 5 X
—
2006 |PCC Categories » 7 | Fuel Consumption Data ~ Fuel Combustion Emissions
/ = 1A1- Energy Industries \ Warksheet
514 1.2 - Main Activity B Sector: Energy 2012
: A1 - Electricity Category: Fuel Combustion Activities
1A &ii - Combined Subcategory:  1.A.1.ai - Hectricty Generation
- 141200 - Hezt Plan Sheet: Fuel Consumption Data
#1A1b- Petroleum Refin Data —
B 1.A1.c - Manufacture of Fuel Typ -—‘» fuels) W
1.4.1.c.i - Manufactur —_— JES——
‘1A i - Other Ener e
£ 1.A.2 - Manutacturing Industr Consumption Conversion Factor Total consumpti
A2 Iron and Steel Consumption Unit (Mass, Valume or (TJiUnit) otal consumption

-+ 1.A2b- Non-Ferrous Me Energy Unit) [NCV)
= 142¢- Chemicals

-+ 1.4.2.d- Pulp, Paper and :
142 e- Food Processin I City Power Plant Lignite Power Plants Gag (Auto CF) 300 [ 12 3600 & |
1421 - Non-Metallic Min I Eneray Company 1 Natural Gas (Dry) Gg (Auto CF) 200 || 43 9600( [ |
+1.A2.a- Transport Equip |_ Energy Company 2 Residual Fuel Qil Ga (Auto CF) 800 [ 404 32320 7 |
~1.42h- Machinery |— Regional Power Plant Natural Gas Power Plants TJ 10000 | 1 1M]]||z
~1.AZi - Mining (excludin ] Unspecified Anthracite Gg (Auto CF) 1] 267 29837 7 |
+1A2]- Wood and viood ] Unspecified Charggab— ———~_ | Gg (Auto CF) 400 [ 25 11800 7
~1.42k- Construction |_ “\Gg (Auto CF) o ] ||_i FIEAIE
- 1421 - Textile and Leat Total : — ~ ]
----- 1.A2Zm - Non-specified | ; ; m?l
g 1;“13 ;Jgransgpﬂ ni Lviation Gasoline 443 19.1
=1.A3.:a - Civil Aviation -
- 1.A2a.i - Internation Bitumen 402 z
1A% 20 - Domestic Crude il 423 20
\ = 1.A3b- Road Transpnri) Diesel for off-road 8 17 | Fuel Manager... | l) Time Seres data entry... |
8 Diesel for trains 40 19
2006 IPCC Guidelines v B || User notes Ethane 464 168| | Series _y
Gas/Diesel Oil 43 02
. CARBOM NINXINE (507 Emissines (Gn (07 Enuivalsnts)
Jet Gasoline 443 191 ¥ymeTwm oMo o o oMt :"T:"; :"o = cr: I:= r:ﬁm - - - =
* Basevear for assessment of uncertainty in trend: 1530
Gas  CAREON DIOXIDE CO2) V|
‘Worksheet notes ‘

Country/Territory:  Japan | Inventory Year: ?_01P_| Base year for assessment of uncertainty in trend: 1990 | CO2 Equivalents:  AR4 GWPs (100 year time horizon) | Database file:




Reporting

« Short Summary - all sectors, levelized on the first categories (1.A, 1.B,...)
« Summary - all sectors, breakdown on subsector level (1.A.1, 1.A.3,...)
« Energy Sectoral Tables — only sectoral emissions, lowest level of detail (1.A.3.b.ii.1)

« Energy Background Tables — sectoral activity data, lowest level of detail, sectoral
emissions divided by fuel type, Reference approach results

@ IPCC Inventory Software - user - [Energy Background Tables]

s
atl  Application Database Inventory Year  Worksheets Reports | Tools Export/lmport  Administrate  Window Help - &5 x
Table 1.2 Enel Summary sble 1.3 Energy Background Table: 1.8 Table 1.4b Energy Background Table: 1.C- Overview  Table 1.5 Energy Background Table: Reference Approach
Short Summary
Emissions Emissions

Energy L3 | Sectoral d Fuels Liquid Fuels
IPPU 3

_A- Fuel Combustion Activiies Xnelll G I

1_A_1- Energy Industries Waste »  |35200.000 26920.000| 1994580| 0073| 0.029 7031278 0247 0047 7257364 0.152| 0015

1.A.1.a - Main Activity Electricity and Heat Production Table 7a - Uncertainties [35200.000 26920.000| 1751.232| 0.069| 0.029 2501.568 0.097| 0019 7257364 0152 0.015
TAT2i- Electricity Generafion [ E563700] 323 20000]

- Combined Heat and Power Generation (CHF)

15120.000

Heat Plants

11200.000

1201 900

1.A4.1.b - Petroleum Refining

1.A.1.c - Manufacture of Solid Fuels and Other Energy Industries

242359 0004 |

1.A.7.c.i - Manufacture of Solid Fuels

— [emseol T [ T

243355 0.004

1.4.1.c.ii - Other Energy Industries

1.A2- ing ies and Cor

 550000] 42300000  4a000000] | | 51200000] 642460] 0.00¢] 0.000]

1.A2.a - Iron and Steel

2100.590

1.A2 b - Non-Ferrous Metals

1.A2.c - Chemicals

642460

1.A2 d - Pulp. Paper and Print

1.A.2.e - Food Processing, Beverages and Tobacco

1.A 2 f - Non-Metallic Minerals

1.4.2.g - Transport Eguipment

1.A2 h - Machinery

1.A.2.i - Mining (excluding fuels) and Quarrying

Mumber of decimal places

2100.5%0

[ Export to Excel |

| Legend

- J:I]Dcx:tnnema‘hmbm

as for fossil fuels. See Chapterl of Energy Wolume, page 1.15.

(1) Although peatis not strictly speaking a fossil fuel, the COZ emissions from combustion of peat are incduded in the nationa emissions

{2) Information items that are not themselves emissions, thersfore not included inthe national total. The carbon should be converted to
carbon dioxide. Itis subtracted inthe CO2 emission columns {net emissions). Only CO2 captured for permanent storage in geological
reservoirs should be subtraded.




Activity data sources

National sources

* Energy balance

o Statistical reports

o Utility providers’ reports
 Customs services report

« Surveys

International sources

* International Energy Agency
« UN Stat
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International bunker

Aviation and water-borne navigation
Domestic
* depart and arrive in the same country

* emissions from these activities are reported in the national
{otal

International
* depart in one country and arrive in a different country

* International aviation and water-borne navigation emissions
are reported separately from domestic, and not included in
the national total

ks
E ) (&)
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Biomass

CO, emissions from biomass burning for energy purposes are not included in the
sectoral or national total, instead they are reported separately as an information item.
Non-CO, emissions from biomass burning for energy purposes should be reported in

the sectoral and national total

) IPCC Inventory Software - user - [Worksheets] — e
o5l Application  Database Inventory Year Worksheets Reports Jools  Export/Import  Administrate  Window  Help - 8 X
e oy st o T e - x
i Application Databey IPCC Inventory Software - user - [Energy Sectoral Table] 8 x
24:06 IPCC Categorios ozl Application Database  Inventory Year Worksheets Reports  Tools  Export/lmport  Administrate  Window  Help
B 1A1-Energy Ind Table 1 Energy Sectoral Table | Memo and Information ltems 2001
8"1;’“:"" Mat @) IPCC Inventory Software - user - [Energy Sectoral Table] i
E ot Application  Database Inventory Year Worksheets Reports  Jools  Export/lmport  Administrate  Window
Al 1-Energy : § :
& TATc-Man 1 A-FuelCa Table 1 Energy Sectoral Table Mema and Information ltems |
: 1.A1-Ene Emissions
21 1A1a-M (Ga)
1.87ai
1487 a0
1.87 a0
1A1b-P
1A1c-M
AT 1.A.3.3.1 - International Aviation (International Bunkers) (1)
1.A1.cii 1.A.3.d.i - International water-borne navigation (International bunkers) (1)
‘-ffz"""l" Il 145.c- Mulilateral Operations (1)(2)
. .a- I
]
L TAZ6-N r Information liems
; iy 142c-C| |l CO2 from Biomass Combustion 275.184 _ 3
—] i 1A3ali 1A2d- P =
— T CO2 from Biomass Combustion Captured — I
LA 1.802e-F |_
=-1.A3b-Roa entry...
< TAZF-N
[l - T RN e ! —~
Mumber of decimal places |3 [ Zero padding
b
CARY) Ao ==
(2) Go "
pos i climate change
INTERGOVERNMENTAL PANEL ON



Reference approach

« Reference Approach is a top-down approach using a country’s energy supply data to
calculate the emissions of CO2 from fuel combustion

 Easily available energy supply statistics
«  Comparison with the sectoral approach results

EQUATION 6.1
CO; EMISSIONS FROM FUEL COMBUSTION USING THE REFERENCE APPROACH

CO, Emissions = 3

((Apparent Consumption 4,,; ® Conv Factorg,,; *CCg )1 03
all fuels

—Excluded Carbon 4,,;) ® COF 5, ®44/12

Primary fuels

Apparent consumption = Production + Import - Export - International bunker - Stock change
Apparent consumption of crude oil already contains the carbon from which gasoline would be refined
Stocks increase > positive stock change

Excluded Carbon - carbon in feedstocks and non-energy use

IPCC
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Reference approach

) IPCC Inventory Software - user - [1.4 - Reference Approach] — e
@ 1pcc \nventm{@) IPCC Inventory Software - user - [1.4 - Reference Approach]
a5l Application ol Application  Database  Inventory Year  Worksheet Reports  Jools  Export/lmpert  Administrate  Window  Help

sn Compariscon

Reference Approach Data  Estimating Excluded Carl

Sector Energy
Category Fuel combustion activities
Category code 1A
¢ Sheet 1of 1 - Comparison of CO2 Emissions from Fuel Combustion
Apparent
Apparent Excluded ( C.onusdui::t:;r;_ co2 Energy o2 Energy COZ Emissions
Fuel Types Consumption | consumption | * o] Emissions Consumption Emissions Consumption = 196
(TJ) e (Ga) (TJ) (Ga) =
Crude Qil -
Orimulsion — -
Natural Gas Lig| | Liquid Fuels: 22 item(s)

Mator Gasoline| | Splid Fuels: 11 itemi(s)

Aviation Gasoli

Jet Gasoline Gaseous Fuels: 1 item(s)
JetKerosene | | Dther Fossil Fuels: 3 itemis)
DOther Kerosene .

Shale il Peat: 1 item(s)

Gas/Diesel Ol | [Tot5)

Residual Fuel
Sttt | 300] 0] 300] 19,305 300] 21.45] 0] 10
Ethane
Naphtha
Bitumen
Lubricants .- . . X X ) . . . . . . . . .
< > B
1) Values in column K are taken from column E of Estimating Excluded Carbon worksheet ol
s wn wy u o w cu u
Gas/Diesel Qil Gg ] 43 0 202 ] 0
Residual Fuel Oil Gg 0 404 0 211 0
Liguefied Petroleum Gases | Gg 0 473 1] 17.2 0 1]
Ethane Gg 0 464 0 16.8 0 0
Maphtha Gg ] 445 0 20 ] 0
Bitumen Gg 0 40.2 0 22 ] 0
Lubricants Gg 0] 40.2 1] 20 (1] ol v
£ >

1) Values in column K are taken from column E of Estimating Excluded Carbon worksheet

IDCC
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Fuel Manager

« Contains main parameters on fuels, i.e. fuel type, calorific value, carbon
content- needed to estimate GHG emissions from combustion

« Allows input of user-defined fuels and their parameters
* Information from fuel manager transfers to all corresponding worksheets
* In any relevant worksheets to estimate GHG emissions from source-categories

where fuels are used, if IPCC default fuels are selected, the parameters are
filled automatically in the worksheet

o
by IPCC

¢
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Fuel Manager

@ IPCC Inventory Softw B — x
o LI L S I'\_J.J FI.IElrJanecJEI D X E_ I ¥

@) IPCC Inventory Software - user - [Worksheets] — H
ol Application  Database  Inventory Year Worksheets Reports Jools  Export/lmport  Administrate  Window  Help - F X

2006 IPCC Categories ~ T || Fuel Consumption Data  Fuel Combustion Emissions
=1 1.4.1 - Energy Industries || Workshest
5 1.4 1.2 - Main Activity EI Sector: Energy 2001
1.A.1.2.i - Electricity Category: Fuel Combustion Activities
1.4.1.2.i - Combined Subcategory:  1.A.1.aiii - Heat Plants
1 a.iii - Heat Plan Sheet: Fuel Consumption Data
- 1.41.b - Petroleum Refin Data
= 1.41.¢ - Manufacture of Fuel Type Biomass e
1.A7.c.i - Manufactur
1.4.1.c.ii - Other Ener
= 1.A4.2 - Manufacturing Industr . Otig . . .
- 1.4.2.a- Iron and Steel d o 0 ptio o o
- 1.4.2 b - Non-Ferrous Me g
- 1.8.2.c - Chemicals

- 1.4.2.d - Pulp, Paper and
A2~ Faod Processin Bio Plan Other Biogas & 100 7] 504 5040 2 | ol | || x |
1A 2 - Non-Metallic Min ( g ) @] [z T 1
--1.42.g - Transport Equip Total |Gg {(Manual CF) -/

A2 h- Machinery ~—" e 5040
- 1.42i - Mining (excludin e

- 1.A2] - Wood and wood
- 1.4.2 k - Construction

- 1.A21 - Textile and Leat
----- 142 m- Non-specified |
=1-1.4.3 - Transport

B 1.4.2.a - Civil Aviation
1.4.3.a. - Internation
1.A.35.i - Domestic
= 1.43b- Road Transport ¥ Fuel Manager... | | Time Series data entry... |
£ >

S 1A3b-Rq e

2006 |PCC Guidelines - I |

<

2015
2016
2017
2018
2019
2020
2021
2022

Type and Mame of default fuels cannot be changed and default fuels cannot be deleted.
Selected Conversion Factor Type is autematically applied in all the relevant worksheets across all the Inventory Years. >

| Save || Undo || Close | |

‘worksheet notes

Country/Territory: Japan | Inventory Year: 2001 | Base year for assessment of uncertainty in trend: 1990 | CO2 Equivalents:  AR4 GWPs (100 year time horizon) | Database file:

: - 2 . -
I \=/ |} I
Country/Territory:  Japan | Inventory Year: 2001 | Base year for assessment of uncertainty in trend: 1990 | CO2Equivalents:  AR4 GWPs (100 year time harizen) | Database file:




Stationary Combustion

2 worksheets are provided to estimate emissions

A. Fuel Consumption Data - subdivision, fuel, consumption amount, units,
conversion factor
e consumption units can be selected from the defaults (Gg, TJ) - in this case
conversion factor being filled automatically from Fuel Manager
« or entered directly whatever unit is provided — and conversion factor thus be
entered manually

B. Fuel Combustion Emissions — technology type and penetration rate by
subdivision/fuel, EFs for each technology/fuel
* click “+” at left to expand subdivision and fill in data
 Technology type can be left “unspecified” (e.g. Tier 1) or compiled with
several ones (if available)
« All technology penetration rates should sum up to 100% for each fuel in
subdivision

@
.-AL ‘n I c c
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Stationary Combustion

) IPCC Inventory Software - user - [Worksheats] - X
@ IPCC Invento — — .
o) Application Database Inventory Year Worksheets Reports Tools Export/Import Administrate Window Help -8 X
it Applicatio - —
s AP r12006 IPCC Categories v 1 ] | Fuel Consumption Datz  Fuel Combustion Emissions
2006 |PCC® IP{ = 1.A.1- Energy Indust_® IPCC Inventory Software - user - [Worksheets] - X
—_— Q - 1.A13-Main Ac o5 Application Database Inventory Year Worksheets Reports Tools Export/lmport Administrate  Window Help - 8 X
B - 1.A12. - EIEf5006 IPCC Categories. = % || Fuel Consumption Data _Fuel Combustion Emissions
— Wil - 1A1-Energy Industries || Worksheet
EN] TATaii-Hl 5 1A1.2- Main Activity EI Sector: Energy 2000
g 1.A1b - Petroled 1,A1,a,|- Eleanny Category: l;t:lfor_'rbu!ion' Mﬁm . o )
= 1A 1. Manufaq Subostegary: 1A 18- Cambined Hoat and Power Generaios
) 1.A.1.z.iii - Heat Pla Sheet: Fuel Combustion Emissions
TA1 .C.IV' Ma 1.A1.b- Petroleum Refi Data
1A1cn-0 = 1.A1.c - Manufacture of Fuel Type  (Alfuels) i
= 1.A.2 - Manufacturing 1A1.c.i - Manufactu .
] 1A23- Iron and 1A1.ciii - Other Ene CTP——
e - 1.A2 - Manufacturing Indust Total consumption CO2 Emissions CH4 Emissions N20 Emissions
1.A2b- Non-Feq 1A2.3- Iron and Steel (TJ) (Gg CO2) (Gg CH4) (Gg N20)
1.A2¢ - Chemics 1A2b- Non-Ferrous M T -
=t B-1] 1.A24d-Pulp, P2 1‘A‘:22.c‘ghem;:cals
} 1.A2.d- Pulp, Paper an
1A2¢e-Food Pr 1.A2.e - Food Processin Technology
1A2f- Non-Metf 1424 - Non-Metallic Mi R —
1.A2.g - Transpu 1.A2.g - Transport Equi Technology Consumption CO2 Emission Amount co2 CH4 Emission CH4 N20 Emission N20
. 1.A2h - Machinery Type of Technology penetration TJ P Factor Captured Emissions Factor Emissions Factor Emissions
1-»5\-2‘?1‘ M_EFHIM AA2i - Mining {encluin (%) ™) (kg CO2/TJ) (GgC02) | (Ggco2) (kg CH4/TJ) (Gg CH4) (kg N20ITJ) (Gg N20)
A2l vy 1A2ioodan o [F—— —T e
AZj- @ 1A2k- Construction - ( Z e (CH&)10% e (N20)/106
1.A2k - Constr 1A2]- Textile and Leat v - 000151 o/ | #
1A2|-Teﬂ||ea 1 A 7 e . Nan.snanifiad - - -
1A2Z]-Textle 3| > | | | | /] | Fd [ e
< 2006 IPCC Guidelines - | [Total
[ I 15120] [ 552 I 0.01512] [ 000151]
2006 IPCC Guidelines Equation 2.4
Subdi Total consumption CO2 Emissions CH4 Emissions N20 Emissions
< SUBGIVISION (TJ) (Gg CO2) (Gg CH4) (Ga N20)
2006 [ Fuel Manager... | Time Series data entry...
\Worksheet remarks -~ 1 ‘ 1A1.a.i - Time Series -~ 0
=2 Save = LARBUN DIUAIUE [LUZ) v

Country/Territory: Japan ‘ Inventory Year: 2000 | Base year for assessment of uncertainty in trend: 1990 ‘ CO2 Equivalents: SAR GWPs (100 year time horizon) ‘ Database file:

Worksheet remarks v B [[1A1aii-Time Series v 1|
Save Gas LARBUN UIVAIUE (LUZ) v

Country/Territory: Japan ‘ Inventory Year: 2000 | Base year for assessment of uncertainty in trend: 1990 ‘ CO2 Equivalents:  SAR GWPs (100 year time horizon) ‘ Database file:
Save [ Gas |LAHBUN UIVAILE [LU4) v U

) j Country/Territory: Japan | Inventory Year: 2000 | Base year for assessment of uncertainty in trend: 1990 ‘ CO2 Equivalents: SAR GWPs (100 year time horizon) | Database file:
N

who UNEP INTERGOVERNMENTAL PANEL ON CIIM3Te Change



Road Transportation

Tier 1, 2, 3 are implemented via 4 worksheets

* Fuel Consumption Data: the amount of fuel consumed for each [fuel
type/vehicle type/emission control technology]

* Fuel Combustion Emissions: EFs and calculation of emissions for each [fuel
type/vehicle type/emission control technology]

» CH, and N,O Emissions - Tier 3: used for Tier 3 estimations of methane and
nitrous oxide considering the fuel type, vehicle type, emission control
technology, operating conditions, distance travelled and emissions on cold start
of the vehicle

* Fuel Consumption - Validation: estimation of fuel use from the distance
travelled data based on the types of fuel/vehicle/road

]
.4‘};7 ‘cg\ . I c c
¢ !ﬁ‘{l, 7N
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Road Transportation

3 IPCC Inventory Software - user - [Worksheets] - X
@) 1PCC Inventory Software - user - [Worksheets] = X
R = TR = = z =
F@ IPCC Inventory Software - user - [Worksheets] -
2 e . :
"~ o] Application Database Inventory Year Worksheets Reports Tools Export/Import Administraste  Window Help -8
, &) IPCC Inventory Software - user - [Worksheets] - X
oy Application Database Inventory Year Worksheets Reports Tools Export/lmport Administrate  Window Help -8 X
42% IPCC Categories > 0 ‘ Fuel Consumption Data  Fuel Combustion Emissions ~ CH4 and N20 Emissions - Tier3  Fuel Consumption - Validation
1.A22.i - Domestic Aviatio || Worksheet
1.A.3b - Road Transportation Sector: Energy 2000
B 1A3bi-Cars Category: Fuel Combustion Activities

1.A3b..1- Passenger ¢ Subcategory:  1A3bi.1-Passenger cars with 3-way catalysts

1A3b.i2-Passenger ¢ Sheet: Fuel Combustion Emissions
B 1.A.3.b.ii - Light-duty trucks Data
1.A3b.i.1 - Light-duty tr Fuel Type (Allfuels) v

1.A23bii.2 - Light-duty tr

1.A.3.b.iii - Heavy-duty truck

1A3b.iv - Motorcycles Fuel consumption c02

1 1.A3.b.v - Evaporative emis ——] ]

1 1.4.3.b.vi - Urea-based catal

1.A3c- Railways

1.A.3.d - Water-borne Navigatio
1.A.3.d.i - International wate
1.A3.d.0i - Domestic Water-

Equation 3.2.1,3.2.3, 324

Subdivision Fuel Vehicle type control consumption Factor Captured
technology (TJ) ‘Pq Co2mJ) 'Gg C02)

ECT EF(CO2) Z

Emission Total fuel CO2 Emission | Amount

CH4

Cco2 CH4 Emission

Emissions Factor

(Gg CO2) | (kg CH4TJ)

CO2=C*EF

(CO2)/10"6 EF(CH4)

CH4
Emissions
(Gg CH4)

CH4=C*EF

(CH4)10"6

N20 Emission
Factor
(kg N20ITJ)

EF(N20)

N20

Emissions
(Gg N20)

N20=C*EF
(N20)10*6

1A3e- Oti_m'_l'ralfspodaﬁon ae/Di 63726 o/ . 03354Li 9] 03354 7|7
143 - Pipeline Transpor Taxlsmdherutlﬁ or Gasol |57 sea 69300 604/ 25] 1661 /. 8| 05316 /|7
Pl | - e— :
1 1.A4 3 - Commercial/nstitution l | 152450| | 10977,ﬁﬁ| | 1.M| | 0'%7' I
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Road Transportation

@ [PCC Inventory Software - user - [Worksheets]

s Application Database Inventory Year  Worksheets

Reports  Tools  Export/lmport  Administrate

Window  Help

_—

2006 |PCC Categories

“1A1z0- Combined A

-1.4.1 &.iii - Heat Plan

- 1A1b- Petroleum Refin

= 1.A.1.¢ - Manufacture of
=141 e - Manufactur
141 .ci - Other Ener

=) 1.4.2 - Manufacturing Industr

1423~ Iron and Steel
142 b- Mon-Ferrous Me
~142c- Chemicals

-+ 1.42.d- Pulp, Paper and
142 - Food Processin
- 1A.21- Non-Metallic Min
142 g- Transport Equip
- 1.A2h- Machinery
1421 - Mining (excludin
1.2 - Wood and wood
~1.4.2k- Construction
<1421 Textile and Leat
----- 1.A2Zm- Non-specified |

[-1.A3- Transport

143 - Civil Aviation
14331 - Internation

1431 - Domestic
- 1.43b- Road Transport

B 143hi-Cars
= 1A2hi1-Fass

|| Fuel Consumption Data  Fuel Combustion Emissions ~ CH4 and N20 Emissions - Tier3  Fuel Consumplion- Validation
Worksheet
Sector: Energy
Category: Fuel Combustion Activities
Subcategory:  1A3bi1-Passenger cars with Jway catalysts
Sheet: Fuel Consumption - Validation
Data
Fuel Type  (Alfusk) v|

Subdivision Vehicle type

Gas/Diesel Dil

Road type

Number of

Distance

vehicles

travelled

Consumption

) (1fkm})

Total fuel
consumption
()

Conversion Total fuel
Factor consumption
(TJiy (TJ)

“1A43bi2-Pass ¥ D Fuel Manager... || Time Series data entry... |
< 2
2006 IPCC Guidelines v B || Usernotes » B || 1A3bi1- Time Series Y
CARRON DIOXINF (GO Emissines (G G002 Eruivsk
Eﬂﬂm*m-«nl“'\mcﬁDHNm*m\DP"\OGU\Dv-‘NM*Ln\DPHOGU\DF‘N
oo 000 OO0 0000000 A A A A A A A4 A A NMNN
oo 00 OO0 0000000000 OO0 O0C OO0 OO0
:ﬁv—‘ﬁv—‘ﬁ""“""“NNNNNNNNNNNNNNNNNNNNNNN
* Baseyear for assessment of uncentzinty intrend: 1990
Gas  CARBON DIOXIDE €02) v|
Worksheet notes ‘
Country/Territory:  Japan | Inventory Year: ?_DDU| Base year for assessment of uncertainty intrend: 1990 | CO2 Equivalents:  AR4 GWPs (100 year time horizon) | Database file:
| s

1.A4.a - Commercial/Institution | | |'

e |




Railways
Tier 1, 2, 3 are implemented via 3 worksheets

* Fuel Consumption Data: the amount of fuel consumed for each
[fuel/locomotive type], either entered directly, or calculated via Equation 3.4.5
based on the number of locomotives, specific fuel consumption and number of
days in operation

* Fuel Combustion Emissions: EFs and pollutant weighting factors for each
[fuel/locomotive type], calculation of emissions

» CH, and N,O emissions - Tier 3: used for Tier 3 estimations of methane and
nitrous oxide considering the fuel, locomotive type, number of locomotives,
annual hours of use, rated power of locomotive and load factor of locomotive
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Railways

@ IPCC Inventory Software - user - [Worksheets] - x
ol Application  Database  Inventory Year Worksheets  Reports  Tools ort/lmpo ministrate Window  He -
J Applicat Datab; Inventory Y Worksheets  Reports  Tools  Export/lmport  Administrate  Wind Help g X
00 T ——
—@ IPCC Inventory Software - user - [Worksheets] - X
1 g Apph@IPCCInventorySof‘tware-user-[Worksheets] - X
-1 2006 IPCC ool Application  Database  Inventory Year Worksheets Reports  Tools  Export/lmport  Administrate  Window  Help -0 Xx
1 —129[’5 IPCC Categ. 4] Fuel Consumption Data ~ Fuel Combustion Emissions | CH4 and N20 Emissions - Tier3
..... : 1AZh-Machinery || Worksheet
1A2i-Mining (excls || Sector: Eneray 2000
;AS A 142 - Wood and w Category: Fuel Combustion Activities
H-1 1) 142k~ Construction || Subcategory:  1.A3.- Raiways
1 - 1A2] - Textile and L Sheet: CH4 and N20 Emissions - Tier 3
1142 m- Non-specifi Data

-1 B 1A3, A3-Transport Fuel Type |(leuels} v|
151433 - Civil Aviatio
1 1.A.3a.i - Internat
L 1AZEi - Domes
}-1.4.3.b - Road Trans

: 1A4 / B 1A3b.-Cars Mumber of | average hours
1 ',,3;3 bil-P Subdivision Locomotive type Icu‘c'mc'ti‘.' CIf use CIf

1.A3bi- Light-d
- TA3RIT-L
LTALRGZ-L i Diesel for trains

Equation 3.4.3

Average rated
power of

Typical load | 0\ 1y b icsion

Factor
(kg CH4/KWh)

CH4 Emissions
(Gg CH4)

N20 Emissions
(Gg N20)

1.A.3biii - Heavy

1.A.3b.iv - Mator

1A3bv- Evapo

1A3b.vi- Urea-

1A 3c - Railways
14,34 - Water-borne
1434, - Internat
== 14 - 1A34ii- Domes
1 - 1.A3e - Other Trans
- 1A3e.- Pipelin

ek ;lﬁ - 1A3eii- Off-roa ¥
- £ >

|| Time Series data entry... |

2006 IPCC Guidel + 1 |[User notes

2 |[1A3-Time Series

incc

INTERGOVERNMENTAL PANEL oN ClimaTte change



Off-road transportation

Tier 1, 2, 3 are implemented via 3 worksheets

« Fuel Consumption Data: the amount of fuel consumed for each
[fuel/vehicle/equipment type]

* Fuel Combustion Emissions: EFs for each [fuel/vehicle/equipment type],
calculation of emissions

 Fuel Combustion Emissions — Tier 3: used for Tier 3 estimations
considering the fuel, vehicle type, number of vehicles, annual hours of use,
rated power and load factor of vehicles
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Off-road transportation

@ IPCC Inventory Software - user - [Worksheets]

a5l Application

Database  Inventory Year Worksheets Reports  TJools  Export/lmport  Administrate

Window  Help

F X

2006 IPCC Cat. » 4 |

- \nfater-borne Navig
L 3.4.i - International
L. 3.d.ii - Domestic \Wa
- Other Transportati
2.2 - Pipeline Trans
Off-road
r Sectors
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- Residential
- Agriculture/Forestr
4.¢.i - Stationary
4.¢.i - Off-road Vehi
4.¢.ii - Fishing (mobi
Specified
- Stationary
- Mabile
5.b.i - Mobile (zvisti
B b.ii - Mobile (water
B.biii - Mobile (Othe
- Multilzteral Operati
missions from fuels
d Fuels
- Coal mining and ha
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-1.B.1.2.i.1 - Mining
-1.B.1.2.i.2 - Post-mi
-1.B.1.2.i.3 - Abando
-1.B.1.2i.4-Flaring o
£ >
3.d.ii - Domestic \Wa
- Other Transportati
3.e.i - Fipeline Trans
Off-road
r Sectors
- Commercial/Institut
- Residential
- Agriculture/Forestr
4 c.i - Stationary
4 ¢.ii - Off-road Vehi
4.2.iii - Fishing (mobi
Specified
- Stationary
- Mabile
5.b.i - Mobile (aviati
5.b.ii - Mobile (water
5.b.iii - Mobile (Othe
- Multilateral Operati
missions from fuels
d Fuels
- Coal mining and ha
.1.2.1 - Underground
1*B 1a u— Mi(l_i/l'lﬂ

~

Tvasa

Fuel Consumption Data  Fuel Combustion Emissions ~ Fuel Combustion Emissions - Tier 3
Worksheet
Sector: Energy
Category: Fuel Combustion Activities
Subcategory:  1.A3eii - Offtoad
Sheet: CO2, CH4 and N20 Emissions - Tier 3
Data
Fuel Type | (Al fusls) v

Farestry Chainsaw | Motor Gascline | 1000 [ 3000

0.9

350

122857 |

8775 |7 |

—

2000

351 |7

Industry Faorklifts Motor Gasaline 100 | g 2000

0.8

310

243

10.4

.

32 Ed|=]

Total

| 1100] 5000]

1476.5]

98.15]

Category: Fuel Combustion Activities

Subcategory: 1.A 3 eii - Offtoad

Sheet: Fuel Combustion Emissions
Data

Fuel Type | Liguid Fuels V| | Uncertainties for Liquid Fuels

Agriculture Diesel for off-road Tractors 19000

1406 | |

wm

Fuel Manager...

| | Time Series data entry...

11

Farklifts Gas/Diesel Oil 2-stroke engine 12500

200

74815 7|

Resorts Motor Gasoline Snowmobiles 5000

3465 7|

170

04

Unspecified Gas/Diesel Oil Unspecified 21500

15695 .7 |

5]

10

Unspecified Meoter Gascline Unspecified 44300

3069.89 ./

2
<l

Tatal

7140.14]
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@) IpcC Inventory Software - user - [Worksheets]

Fugitive - Solid - Abandoned mines

Tier 1, 2, 3 are implemented via 2 worksheets

* CH, Emissions From Abandoned Coal Mines: counts for Tier 1 emissions
based on time from closure, number of mines and fraction of gassy mines

» CH, Emissions From Abandoned Coal Mines — Tier 2&3: counts for Tier 2
and 3 methane emissions

o7 Application Database Inventory Year Worksheets Reports Tools Export/Import Administrate Window Help

_@ 2006 IPCCCat. » R ] CH4 Emissions From Abandoned Coal Mines  CH4 Emissions From Abandoned Coal Mines - Tier2 &3
a5 15 biii - Mobile (wate || Worksheet
2006 5.b.ii - Mobile (Oth Sector: Energy
——F - Multilateral Operat Category: Fugttive Emissions from Fuels - Solid Fuels
slemissions from fuels Subcategory:  1.B.1.3i.3 - Abandoned underground mines
1.A5id Fuels Sheet: CH4 emissions from abandoned underground coal mines - Tier 24 3
:gitivi - Coal mining and h Data
1- 5.1 - Underground Equation 4111, 4112, 4113
1B 181.2i.1- Mining T T enrs siosad —
w1 1.B.1.a.i.2- Post-mi 9 P Conversion Methane
T ... Region/| Closure SHISSIOn e Coeffici | Coeffici Sinee Emission Factor Mt_ﬂhgne — emissions to be
1.B.1.3.1.3 - Abando Subdivision Bgrin interval before entA | entb |abandonment| =c G Emissions | recovered | “T 0 ¢
1B.1.2i.4 - Flaring = mines Mmes abandonment and inventory CH4;‘§13'| (GgCH4) | (Gg CH4) (Gg CH4)
B 1.3.ii - Surface min \m3: Year) ,ear
B 1-1.B.12ii.1 - Mining . . . . EF= E=N'G*ER* Mei‘hnne o
1.B.1.2.i.2 - Post-m ' (1+AT)'b EF*CF ru::og:;id ER=E-
b - Uncontrolled com : : : (=g Tha) |
1:1 L _ Solid fuel transfor Wl Mid-cent | West 1951- 1975 | Anthracite 100 | 09 10000000 1 72 -0 58 25 0 11138 0 67.16063 67.16063 o/ [
20 and Natural Gas r New East 1976-2000 | Bituminous 120 (/] 0.95 18800000| 3.72| -042 5 0| 41151906 110/ 30151906 o =
182h- O * ri FiE
1B.2.2.i - Venting Total
_1B2aii- Flaring I 20| [ 47867969 [ 3636799




Fugitive - Oil - Venting

Tier 1 and 2 are implemented via 3 worksheets

Activity Data: amount of oil production for each [subdivision/industry
segment/subcategory]

Emissions: CO, and CH, emissions for Tier 1 for each [subdivision/industry
segment/subcategory]

Emissions - Tier 2. CO, and CH, emissions for Tier 2 for each

. selection of calculation method Tier 1 or 2

[subdivision/industry segment/subcategory] based on the molecular weight and
fraction of associated gas

Q@ IPCC Inventory Software - user - [Worksheets]

- *
@ o-l Application Database Inventory Year Worksheets Reports Tools Export/lmport  Administrate  Window Help g
B[ 2006 IPCC Cat. Fl] ActivityData  Emissions Emissions - Tier2
E:A.c.iii- Fishing (mobi » || Workshest
\-Specified Sector: Energy 2000
- Stationary Category: Fugttive Emissions from Fuels - Ol
1- Makile Subcategory:  1.B.2.3i - Verting
gl 5. - Mobile (zviat Sheet: Emissions - Tier 2

A 155 - Mabile (water

L 5.bii - Mobile (Othe
|- Multilatersl Dperati
missions from fuels

IdFueIs

|- Coal mining and ha
. 1.a.i - Underground
‘}1.B.1.2i.1 - Mining

| 1181202 Postmi

1B120.3- Abando

| 1B.1:204-Flaring o

. 1.a.0i - Surface mine

(| 1.8.1.2ii.1 - Mining

- 1.B.1.2.0i.2 - Post-mi

Data __mmmmme—
Gas |METHANE (CH4)

[ CARBON DIOXIDE (CO
I _METHANE (CH4)

Equation 4.2.3

Total gas vented
(103 m3)
AT '

Fraction of the
associated gas thatis
composed of CH4

CH4 Emissions

Subcategory (Gg CH4)

Subdivision Industry Segment Molecular weight
S
k] Central production facility
Total

L 111



Fugitive — Natural Gas - Transmission

Tier 1 and 2 are implemented in 1 worksheet “Oil and Natural Gas”

Activity data can be divided by subdivision/industry segment/subcategory and
various EFs can be applied

) IPCC Inventory Software - user - [Worksheets] - X

-l Application  Database Worksheets

2006 IPCC Cat. « J;l]

Inventory Year Reports  Jools  Export/lmpert  Administrate  Window  Help

Oiland Natural Gas

1B1aii1-Mining &
-1B1aii.2 - Post-mi
- Uncontrolled comb
- Solid fuel transform
nd Matural Gas

- il

2.ai-Venting

2.8 - Flaring

2 adii - Al Other
-1.B.2.8.ii.1 - Explora
-1.B.2.8.01.2 - Product
-1.B.2.z0ii.3- Transp
-1B.2a.i 4 - Refinin
-1.B.2..iii.5 - Distribu
-1.B.2.a.ii.6 - Other

- Matural Gas

.2.b.i - Venting

2.b.ii - Flaring

2b.ii - Al Other
-1.B.2.b.ii.1 - Explora
-1.B.2 biiii 2 - Product
-1.B.2.b.iii.2 - Proces
1.B2biiii 4 - Transm
-1.B.2.b.iii.5 - Distribu
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Worksheet

Energy

Fugitive Emissions from Fuels - Ol and Matural Gas

1.B.2b i 4 - Transmission and Storage

€02 CH4 and N20 from fugitive emissions from fuels by source categories

Subcategory | Actvity | UnitforAD | s o -
v EF(CO2)

1D"65m3

Equation 4.2.1

Activity

Emission Factor
(Gg N20/U)

|_ Morthern Region
|_ Southern Region

Gas Transmission & Storage Storage

Transmission

(Gas Tranamission & Storage 0.000273

Total
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Practical Exercises

1. Fuel Manager
2. Stationary combustion
3. Mobile combustion

IDCC

N
A
N i/ o
e UNEp INTERGOVERNMENTAL PANEL oN ClimaTe chanee



Thank you!

https://www.ipcc-nggip.iges.or.jp/index.html
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