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Energy Sector: scope and importance
. Fuel Combustion (stationary and mobile): CO2 emissions
. Fuel Combustion: CH4 and N20O emissions
. Methodological issues:
4.1 Biomass
4.2 Road Transport
4.3 International bunker
4.4 Waste as a fuel
4.5 Reference Approach
4.6 Excluded carbon
5. Fugitive Emissions
5.1 Coal mines
5.2 QOil and gas systems
6. Carbon Dioxide Transport, Injection and Geological Storage
/. Summary

AWM

Reference: UNFCCC CGE Training material
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Energy Sector: Scope

1. Exploration and exploitation of primary energy sources

2. Conversion of primary energy sources into more useable energy
forms in refineries and power plants

3. Transmission and distribution of fuels

4. Use of fuels in stationary and mobile applications

Reference: UNFCCC CGE Training material
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{1A1. Energy industries}

{1A2. Manufacturing industries}
Road

- —

Rail
{ 1A3. Transport/Mobile | Aviation

Navigation

N s

{1A4-1A5. Commercial/Residential/Other |

1B1. Solid fuels}
1B2. Oil & Gas lndustries}

Reference: UNFCCC CGE Training material
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Total GHG emissions-2010 in the Philippines (Million tons of
CO,e)
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___Cco, | CH, | _NO | HFCs | Total

50.698 1.888 0.519 53.105
0.696 33.853 8.604 i 43.152
23.718 0.125 0.331 i 24174
0.015 14.527 1.017 i 15.559
7.564 0.009 0.019 0.771 8.363

(37.016) 0.007 0.002 i (37.007)

GHG Inventory Report-2010 Philippines
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1A1a Main Activity Electricity and Heat Production }®
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1A1b Petroleum Refining | U N i U N 1]
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1A1c_Manufacture of Solid Fuels and Other Energy Industries ® g?ggr‘;';'nm,ﬁg‘ programme | Cbennagen

1A2a Iron and Steel
1A2b Non-Ferrous Metals }

1A2¢ Chemicals

1A2d Pulp, Paper and Print }

1A2e Food Processing, Beverages and Tobacco }

1A2f Non-Metallic Minerals |

1A2g Transport Equipment }

1A2h Machinery

1A2f Mining (excluding fuels) and Quarrying }
1A2J Wood and wood products }

1A2k Construction

1421 Textile and Leather }

1A5a Stationary

@ 1A5b Mobile |HO{ 1A5 Non-Specified

{1A5¢ Multilateral Operations

1A Fuel Combustion
Activities

{1A4a Commercial/Institutional

1A4b Residential

1A4ci Stationary

1A4c Agriculture/
Forestry/ Fishing/Fish

[1A4cii 0ff-road Vehicles
Farms

and Other Machinery
{1Adciii Fishing (mobile combustion)

1A2m Non-specified Industry: }

1A3ai International Aviation (International Bunkers) }
1A3aii Domestic Aviation }

(1A3bi Cars |®

1A3bii Light-duty trucks ]@

1A3biii Heavy-duty trucks and buses |
1A3biv Motorcycles |

1A3bv Evaporative emissions from vehicles }
1A3bvi Urea-based catalysts }

1A3c Railways

1A3di International water-borne
3 | navigation (International bunkers)

1A3dii Domestic Water-borne Navigation }

1A3ei Pipeline Transport |
1A3e Other Transportation {2
1A3eii Off-road
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Fuel Combustion
Stationary Sources in the Philippines

Energy industries

- Extraction, production and transformation
- Electricity generation, petroleum refining
- Autoproduction of electricity

Manufacturing industries and construction

- Iron and steel production

- Non-ferrous metal production

- Chemical manufacturing

- Pulp, paper and print

- Food processing, beverages and tobacco

Commercial/institutional

Residential

Agriculture/forestry/fisheries

environment environment copenhagen
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Electricity production and
petroleum refining are
dominant examples for most

countries.

Agriculture/Forestry/Fisheries
is a difficult category to report
for many Parties because
separate data on the fuel use
for these activities is often not

available.
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For inventory purposes, fuel combustionmay be defined as the intentional
oxidation of materials within an apparatus that is designed to provide
heat or mechanical work to a process, or for use away from the
apparatus

v' Not Energy Sector:
« waste incineration without energy recovery — Waste
« use of fossil fuels as a feedstock in the Industrial Sector (e.g., coke
in Iron&Steel) — IPPU
 biomass fires/open burning - AFOLU

v' Coal mines fires, Gas flaring are in Fugitive Emissions

Reference: UNFCCC CGE Training material
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1A. Fuel Combustion. CO,

 CO, emissions depend almost entirely on the carbon content of the
fuel, though a small amount of carbon is un-oxidized (less than 1%).

 During the combustion process, most carbon is immediately emitted as
CO2 regardless combustion technology

« By default the 2006 IPCC Guidelines assume a complete combustion
process (100% carbon conversion or oxidation fraction is 1)

C+02 = CO2

1 tonne C => 3.667 tonne CO2
(44/12)

Reference: UNFCCC CGE Training material
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Anthracite (80-98% of Carbon, by mass):
“Hypothetical Anthracite”: 100% of Carbon, 100% combustion
Anthracite: 85% of Carbon, 100% combustion

Anthracite: 85 % of Carbon, 99% combustion

1
2
3.
4
5

Anthracite: 85% of Carbon, 95% combustion

Anthracite: 80% of Carbon, 99% combustion

CO2 emissions = Amount of Fuel * Emission Factor

EF = Carbon content * Oxidation fraction * 44/12

Anthracite - 1 tonne:

a k~ WD

CO, emissions =1 * 1* 1 * 44/12 = 3.667 tonne

CO, emissions =1*0.85*1*44/12 = 3.117 tonne
CO, emissions =1 *0.85* 0.99 * 44/12 = 3.086 tonne
CO, emissions =1 *0.85* 0.95 * 44/12 = 2.961 tonne
CO, emissions =1 *0.80 * 0.99 * 44/12 = 2.904 tonne

Reference: UNFCCC CGE Training material
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1A. Fuel Combustion. Fuels

« SOLID (Coal and Coal Products)
- Including Coal, Coke and Derived Gases
* LIQUID (Crude Oil and Petroleum Products)
- Including Fuel Qil, Gasoline, LPG, Ethane and Petroleum Coke
 GAS (Natural Gas)
« OTHER FOSSIL FUELS (Non-biomass municipal & Industrial wastes,
waste oils)
 PEAT
- treated as fossil fuel
« BIOMASS (Wood, Charcoal, Biofuels, Biomass fraction of MSW)
- CO, emissions not included in total Energy emissions

v’ See definition of fuel types in Table 1.1, Volume 2, 2006 IPCC Guidelines

Reference: UNFCCC CGE Training material
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1A. Fuel Combustion. Units

D

The carbon content may vary considerably both among and within primary
fuel types on a per mass or per volume basis. By converting to energy units
this variability is reduced.

Fuel units:
» Volume: barrels (gallons), cubic feet, cubic meters, litres
* Mass: tonnes, kg
» Energy (expressed as either NCV or GCV): oil/coal-equivalent, calories, kW, MJ,
BTU

The 2006 IPCC Guidelines - Sl units :
1. Fuel-Gg (TJ)
2. NCV-TJ/Gg
3. Carbon content — kg/GJ
4. CO, EF —Kkg/TJ (per energy basis)

Reference: UNFCCC CGE Training material
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IPCC Energy Units

Carbon Content, | Default CO, EF,
- VeV, TG kg/GJ kg/TJ

Biomass (Wood) 15.6

Peat 9.76
Lignite 8.9
Anthracite 26.7
Coking Coal 28.2
Residual Fuel Oil 40.4
Diesel Qil 43
Motor Gasoline 44.3
Natural Gas 48

Reference: UNFCCC CGE Training material

30.5
28.9
27.6
26.8
25.8
211

20.2
18.9

15.3

D

CLIMATE TRANSPARENCY

112 000
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NCV vs. GCV

« Some statistical offices use gross calorific values (GCV)

« The difference between NCV and GCV is the latent heat of
vaporisation of the water produced during combustion of the fuel:

— forcoaland oil, the NCV is about 5 % less than the GCV

— for most natural and manufactured gas, the NCV is about 10 % less

« Where fuel characteristics (moisture, hydrogen and oxygen contents)
are known, the 2006 IPCC Guidelines give a more precise method
to convert GCV to NCV data:

NCV = GCV - 0.212H - 0.0245M - 0.008Y

— Moisture, H — Hydrogen, ¥ — Oxygen, %

Reference: UNFCCC CGE Training material
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Exercise 2: CO, emissions - ?

1. Diesel burnt by:
» Stationary source — a diesel-generator

> Mobile source —acar

2. Amount of diesel burnt - 1 Giga-gram (or 1 201 923 litres, or 317 561
gallons)*

3. Assuming complete combustion

CO:2 emissions = Amount of Fuel * NCV * EF
CO2 emissions = 1*43*74 100 =3 186 300 kg CO
= 3.19 Gg CO

Reference: UNFCCC CGE Training material
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Non-CO,: CH, and N,O

 Emission factors for non-CO, gases from fuel combustion are
dependent on fuel and technology used (operating conditions, control
technologies, quality of maintenance, age of equipment)

« Since the set of technologies, applied in each sector varies
considerably, so do the emission factors

 Therefore it is not useful to provide default emission factors for
these gases on the basis of fuels only

Reference: UNFCCC CGE Training material
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TaprLE 2.7
INDUSTRIAL SOURCE EAISSION FACTORS
Emission factors!
(ke/TJ energy inpur)
Basic technology Configuration CH, N,O
Ligquid Fuels
Fesidual Fuel Onl Boilers 3 0.3
Gas/Thesel Oil Boilers 02 0.4
Large Sratio_na.ry Diesel O1l Engines . 4 A
=600hp (447 kW)
Liguefied Petroleum Gases Boilers n 089 n 4
Solid Fuels
cher Bim_mj.uous-'Sub-bit. Overfeed i L 07
Stoker Boilers
cher Bim_mjnous-‘Sub-bit. Underfeed 14 L 07
Stoker Bodlers
Dry Bottom, wall fired 0.7 r 0.3
Dher Bituminous/Sub-bituminous Dry Bottom. tangentially fired 0.7 r 14
Wet Bottom 09 r 14
Other Bituminous Spreader Stokers 1 r 0.7
Other Bituminous/Sub-bit. Fluidised Circulating Bed ! r 6l
Bed Combustor Bubbling Bed 1 r 6l
Natural Gas
Boilers I 1 n 1
Gas-Fired Gas Turbines® =3MW 4 1
IE‘_;;?IDHE‘S?a;'ﬁIEd Reciprocating 2-Stroke Lean Burn r 693 NA
4-5troke Lean Bum r 397 NA
4 Stroke Fich Bum r 110 A
Biomass
Wood Wood Waste Boilers* n 11 n 7

Reference: UNFCCC CGE Training material
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TABLE 3.2.2
ROAD TRANSPORT N;0 AND CHy DEFAULT EMISSION FACTORS AND UNCERTAINTY RANGES fa}

CH, N0
FTuel Tvpe/Representative Vehicle Category (ke /'TT) (ke /'TT)
Default | Lower | Upper | Defanlt | Lower | Upper
Motor Gasoline -Uncontrolled ™ 33 0.6 110 32 0.06 11
Motor Gasoline —Oxidation Catalyst ™ 25 75 86 8.0 26 24
ﬂz E;f;g‘;l;ﬂ;r ]}a‘i’e‘: Mileage Light Duty Velucle | 30 | 7 | 13 | 57 | 10 | 17
Gas / Diesel Oil ® 3.0 1.6 0.5 3.9 13 12
Natural Gas @ 02 50 1540 3 1 77
Liguified petroleum gas © 62 na na 0.2 na na
Ethanol, trucks, US ® 260 77 880 41 13 123
Ethanol, cars, Brazil ¥ 18 13 84 na na na

Reference: UNFCCC CGE Training material
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Combustion Emissions — Higher Tiers

Tier 1
Amount of fuel combusted, default NCV, carbon content, CO, EF
(complete combustion)

Emissions = AD * EF
Tier 2
Amount of fuel, country-specific NCV, carbon content and CO, EF
(oxidation rate), N,O EF, CH, EF

Tier 3
Emissions depend on fuel type used, combustion technology,
operating conditions, control technology, quality of maintenance,
age of the equipment used to burn the fuel — plant-specific EFs
(measurements)

Reference: UNFCCC CGE Training material
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Biomass is a special case:

* CO, emissions from biomass combustion are not included in the national
total. They are reported separately (/information item)

* Non-CO, emissions are reported in the national total
 Net carbon emissions are accounted for in the LULUCF/AFOLU sector

« Peatistreated as a fossil fuel

Reference: UNFCCC CGE Training material
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Other Sectors as per IPCC 2006 guidelines

v

Fuel Combustion Sector: Industrial Processes and Product Use (IPPU)
¢ Use fuel combustion statistics instead of fuel Sector:
delivery statistics. * Account for emissions from synthesis gas
* Be cautious about incomplete combustion data and production in IGCC under fuel combustion.
potential double counting. * Consider emissions from carbide production,
¢ Coordinate estimates between stationary source especially when using carbon-rich fuels.
categories to avoid inaccuracies. |
I

Metal Production (IPPU and AFOLU Sectors): Energy and Waste Sectors:
¢ [nclude emissions from the use of coal, coke, * Ensure consistency between stationary combustion
natural gas, and by-product fuels in metal and fugitive emissions accounting for methane from
production. coal mine waste, landfill gas, and sewage gas.
¢ Differentiate between fossil carbon materials and * Report emissions from waste incineration with
biogenic content for wood chips and charcoal. energy recovery in the Energy sector.
|
I
Waste Sector (Incineration): Waste Sector (Used Oils):
¢ Distinguish between waste incineration with and | e Coordinate with those recovering used oils to assess
without energy recovery. the extent of burning.
¢ Assess and differentiate between fossil-carbon and ¢ Estimate and report emissions in the Energy sector if
biogenic content for accurate emissions reporting. ' used oils are used as fuel.
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Summary

* Energy Sector = Fuel combustion (mobile and stationary) + Fugitive emissions
+ CCS

* Energy emissions are usually the most important

- CO, from fuel combustion is major source

- CH, mainly comes from fugitive emissions

* CO, emission factor depends on carbon content of fuel, hon-CO, - on the
technology used

* Methodological issues (biomass, international bunker, excluded carbon/fuels in
other sectors)

* Reference approach is used for checking (CO.,)

Reference: UNFCCC CGE Training material
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2. Analysis of 2006 IPCC
Guidelines and 2019
Refinement
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20179 REFINEMENT

0 According to the 2019 Refinement R R e
to the 2006 IPCC Guidelines for
National Greenhouse Gas
Inventories no refinements has
occurred in stationary combustion

except treatment of biomass




Comparative Analysis of 2006 IPCC \
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Guidelines and 2019 Refinement

Treatment of biomass
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2006 IPCC Guideline

2019 Refinement

CO, Emissions from Biomass

Fuels

CH4 and N20 Emissions

Estimation for Energy Sector

Fuel Wood Activity Data

Biofuels Combustion

Reported in AFOLU sector; not
included in sectoral totals.

Included in sectoral and national
totals.

Only that part combusted for energy
estimated.

Data available from |IEA or FAO.

Not mentioned

Reported as information items; not included in
sectoral or national totals to avoid double
counting. Default CO, emission factors provided.

Included in sectoral and national totals, in
addition to stock changes estimated in AFOLU
sector.

Only the part combusted for energy estimated
for inclusion as an information item in the
Energy sector.

Data available from IEA or FAO; compilers
encouraged to contact national statistical
agencies for better understanding.

Biofuels combustion mentioned; recommended
to establish split between fossil and non-fossil
fractions for emission factor application.
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3. Stationary Combustion
in GHGI, 2010

2010 Philippine Greenhouse

Gas Inventory Report

Executive Summary




Activity Data

Fuel types used for Inventory calculation in GHGI, 2010
Premium gasoline
Regular gasoline
Diesel
LPG
Others
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List of sources under stationary combustion
in IPCC.2006

Code Name

g
1Ala Main Activity Electricity and Heat Production J

y
1A1b Petroleum Refining J

l1Alc Manufacture of Solid Fuels and Other Energy Industries J
1AZa Iron and Steel J .

1A2b MNon-Ferrous Metals J

1AZ2c Chemicals J

1A2d Pulp, Paper and Print J

1A2e Food Processing, Beverages and Tobacco J

1A2f Non-Metallic Minerals J

1A2g Transport EquipmentJ

1A2h Machinery J

1A2i Mining {excluding fuels) and QuarryingJ
1A2j Wood and Wood Products J

1A2k Construction J

1A21 Textile and Leather J

1AZm Non-specified Industry

1Ad4a Commercial / Institutional J

1 A4b Residential J

1 Adc Agriculture / Forestry / Fishing / Fish Farms (Stationary
combustion)

1A5a Non-Specified Stationary
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stationary combustion in GHGI, 2010

Natgas PremGas RegGas =5 Naphtha
Indigeneous 644.66 B.75 55.97 - - - - - - - - -
Imports (+) 3.596.20 - 15,272.28 626.86 5.99 LT .24 1,000.28 4£15.87 696.29 154.81 4£.65 57.20
Exports (-) - - - (146.86) {3.13) - (86.69) | (210.27) (6.25) (5.28) | - (635.36)
Bunkering (-) - - - - - - (105.29) | (105.44) - - - -
Stock Change (+/-) - - 33.06 37.35 (3.67) (9.78) 35.83 25.13 (2.21) - (1.47) (10.77)
Primary Energy Supply 4,240.87 8.75 15,361.31 517.35 (0.81) 37.47 844.12 | (574.72) | 687.83 149.53 | 3.18 (588.04)
Refinery (Crude Run) - - (14,955.05) | 1,517.41 625.93 532.29 4, 706.69 5,290.67 L34 45 675.35 - 800.12
Power Generation - - - - - - - - - - | - -
Fuel Input (-) (3,784.43)| (8.75) - - - - (252.03) |(1,688.65) - - - - Consumption
Electricity Generation 1,433.02 1.46 - - - - 82.91 707.00 - - | - -
Gas Manufacture - - - - - - - - - - - - un|‘t |S |n
Transmission/Dist. Loss (-) - - - - - - - - - - - - . .
Energy Sector Use & Loss i ) (771.66) ) i ) i i ) i i i kilotonnes of oil
'E"l:}t Domestic Supply 45644 = (365.40) | 2,034.75 | 625.13 569.76 | 5,298.78 | 3,027.31 | 1,122.28 | 824.89 | 318 211.18 equ ivalent ( ktoe)
Statistical Difference (383.57) - - (115.30) (54.25) (10.47) (114.46) 482.61 (10.68) (24.78) (0.27) 153.99
% Statistical Difference (84.04) = (5.67) (&.68) (1.84) (2.16) 15,04 (0.95) (3.00) (B.46) 72.92
Net Domestic Consumption 840.01 - - 2,150.05 &679.38 580.22 5.413.24  2,544.70 | 1,132.95 849.67 3.45 57.20
INDUSTRY 700.70 - - - - 4£1.98 LTH 4T 1,414.72 51.48 - - -
Manufacturing 700.70 - - - - £0.36 278.15 1,374.37 51.37 - - -
Beverages - - - - - 0.48 19.01 107.12 2.30 - - -
Tobacco - - - - - - 2.93 9.85 0.63 - - -
Coco/Vegetable Oil = = = = = 0.10 10.29 4£3.54 = = = =
Sugar - - - - - 0.02 39.86 57.33 - - - -
Other Food Processing - - - - - 0.85 33.92 191.45 B8.78 - - -
Textiles/Apparel - - - - - 0.78 3.99 157.66 0.56 - | - -
Wood Prod/Furniture - - - - - 0.02 9.10 5.49 .00 - - -
Paper Prod/Printing - - - - - 1.42 2.32 191.47 0.29 - - -
Chemicals Except Fertilizer 1.40 - - - - 24.54 33.50 147.92 7.98 - - -
Fertilizer 5.52 - - - = - 3.132 21.22 0.54 - - -
Rubber/ Rubber Products - - - - - 0.05 1.88 27.48 - - - -
Glass/Glass Products - - - - - 0.36 5.80 59.86 3.04 - - -
Cement 685.67 - = = = 0.01 14.70 185.41 2.89 - - -
Lube Refining = = = = = = 6.59 1.54 0.15 - - -
Other Mon-Metlc Minerals = - = - = 7.48 0.90 3.40 10.83 - - -
Basic Metal 8.10 - - - - 3.54 83.30 160.80 12.81 - - -
Machinery/Equipment - - - - - o.72 6.93 2.85 0.56 - - -
Other Manufacturing - - - - - - - - - - - -
Mining - - - - - 0.00 46.T73 32.04 0,08 - - -
Construction - - - - - 1.62 149.60 8.30 0.02 - - -
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l \ t . .t D t
amimal
_ Asphalt Lubes OtherfP Hydro Geo Biomass Ricehwll Charcoal Fuelwood Bagasse Agriwaste _ Biofuels Electricity Total

Indigeneous - - - 1,041.85 | 900836 | 6,670.04 50.8 630.6 4, 362 5B5 1,030 12 - - 19,319.64
Imports (+) .84 - - - - - - - - - - - - - 21,884.53
Exports (-) (1.35) - - - - - - - - - - - - - {1,795.109)
Bunkering (-) - - - - - - - - - - - - - - {210.74)
Stock Change (+/-) 1.47 - 1.97 - - - - - - - - - - - 107.11
Primary Energy Supply X - 1.97 | 1,941.85 | 0,008.36 | 6,670.04 | 50.8 | 630.6 | 4362 | 585 1,030 12 - - 39,305.35
Refinery (Crude Run) 6905 6.78 5.92 - - - - - - - - - - - (290.39)
Power Generation - - - - - - - - - - - - - - -
Fuel Input (-) - - - .f],M].ESJ (9, 008.36) - - - - [ - - - - - (17,674.07)
Electricity Generation | . - - | 67071 | 909.84 - - - - 1 - - - - 3,894.94 |  3,894.94
Gas Manufacture - - - - - - - - - - - - - - -
Transmission/Dist. Loss (-) - - - - - - - - - - - - - (545.71) {545.71)
Energy Sector Use & Loss
A - - R . . - - - - - - - - (205.52) | (977.18)
‘Net Domestic Supply [ 1622 5.78 7.89 | = = 6,670.04 | 50.8 630.6 4,362 | 555 1,030 12 = 3,143.71 | 23,712.93
Statistical Difference (1.28) 678 (121.17) - - - - - - - - - - - (558.23)
9% Statistical Difference (1.65) 100.00 |(1,535.47)] = = - - - - - #01V,0! = (2.35)
MNet Domestic Consumption TT.48 - 129.04 - = 6,670.04 50.8 B30.6 4, 362 585 1,030 12 - 3.143.71 24,271.16
INDUSTRY - - - - - 1,011.96 20.2 - 140 585 246 12 = 1.134.91 4,830.21
Manufacturing = - - - - 1,011.96 20.2 - 140 585 246 12 = 1.093.15 4,550.06
Beverages - - - - - - - - - - - - - 2666 155.56
Tobacco - - - - - - - - - - - - - 4.91 18.32
Coco/Vegetable 0il - - - - - - - - - - - - - 4.75 58.67
Sugar - - - - - SE4.58 - - - 585 - - - 11.92 693.70
Other Food Processing - - - - - 419,19 20.2 - 140 - 246 4 - 122 40 7658
Textiles/Apparel - - - - - - - - - - - - - 75.80 23B.88
Wood Prod/Furniture - - - - - - - - - - - - - £.97 19.59
Paper Prod/Printing - - - - = = = = = = - - - 6280 258.38
Chemicals Except Fertilizer - - - - - - - = = = = - - 211.44 426.78
Fertilizer - = = = - = = B - - - - - = 3041
Rubber/ Rubber Products - - - - - - - - - - - - - a.72 39.12
Glass/Glass Products - = = = - = = - - - - - - 7.00 76.05
Cement = = = - - - - - - - - - - TT.24 965.93
Lube Refining - - - - - = = = = = - - - 044 B8.7T1
Other Non-Metlc Minerals - - - - - = = = B - - - - 43,59 6621
Basic Metal - - - - - - - - - = = = = 120.42 38806
Machinery/Equipment - - - - - - - - - - - - - 304.11 315.17
Other Manufacturing - - - - - &B.20 - - - - - 8 - & 83 13.03
Mining - - - S S = = E E E = - - 16.45 95.30

Construction - - - - - - - - - - - - - 2E 31 184_85
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* Emission factors used for Inventory calculation in GHGI, 2010 TABLE 6. N,O EMISSION FACTORS (KG/TJ)
i |PCC, 1 997 T woobn,/ OTHER
COAL WooDn CHARCOAL BIOMASS &
8 WASTE
TABLE 5. CH, EMISSION FACTORS (KG/TJ)
Energy Industries 1.4 0.1 0.6 4 4 4
Manufacturing Industries & Construction 1.4 0.1 0.6 4 4 4
W0OD/ OTHER Domestic Aviation 2
""‘Zﬂ”‘ WOOD | CHARCOAL | BIOMASS el | =l
WASTE & WASTES Road
Transport 0.1 0.6 0.6
Energy Industries 1 1 3 30 200 30 Railways 14 0.6
. . . National Navigation 1.4 0.6
Manufacturing Industries & Construction 10 5 2 30 200 30 7 L
Commercial/Institutiona 1.4 0.1 0.6 4 1 4
Pl ol ) L Other  Residential 14 01 0.6 4 1 4
Road Gasoline  Diesel Sectors - o Stationary 1401 0.6 4 1 4
Transport - 20 g Agriculture/Forestry/Fishing — - —
Rﬁil.'ﬂﬁyﬂ 10 5 Snurra- TPCC (10070
Mational Navigation 10 5
Commercial/Institutional 10 5 10 300 200 300
Other Residential 300 5 10 300 200 300 L. . )
- However, the most recent emission factors, as provided in the
Sectors Hure/F /Fish Stationary 300 5 10 300 200 300
Agriculture/Forestry/Fishing . . .
Mobile 5 5 2006 IPCC guideline and updated 2019 Refinement, are now
Source: IPCC (1997) available and are recommended for use in upcoming

inventories.
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Emission factors that have been used in Energy Sector
TABLE 7. NOyx EMISSION FACTORS (KG/TJ)
OTHER
NATURAL
CHARCOAL  BIOMASS &
GAS
WASTES
Energy Industries 300 150 200 100 100 100
Manufacturing Industries & Construction 300 150 200 100 100 100 TABLE 8. CO EMISSION FACTORS (KG/TJ)
Domestic Aviation 300
Gasoline  Diesel T
Road NATURAL
Transport 600 600 800 L e CHARCOAL  BIOMASS &
. WASTES
Railways 300 1200
National Navigation 300 1500 Energy Industries 20 20 15 1000 1000 1000
Commercial/Institutional 100 50 100 100 100 100 Manufacturing Industries & Construction 150 30 10 2000 4000 4000
Other Residential 100 50 100 100 100 100 Domestic Aviation 100
Sectors ) o Stationary 100 50 100 100 100 100 Road Gasoline  Diesel
Agriculture/Forestry,/Fishing [ 1000 1200 Transport 400 8000 1000
Railways 150 1000
Source: IPCC (1997) National Navigation 150 1000
Commercial/Institutional 2000 50 20 5000 7000 5000
Other Residential 2000 50 20 5000 7000 5000
Sectors Stationary 2000 50 20 5000 7000 5000
Agriculture/Forestry/Fishing
Maobile 400 1000

Source: IPCC (1997)
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Tier Selection

Tier 1: fuel combustion from national energy statistics and default emission factors

Tier 2: fuel combustion from national energy statistics, together with country-specific emission factors, where
possible, derived from national fuel characteristics

Tier 3: fuel statistics and data on combustion technologies applied together with technology-specific emission
factors

Data on the Data on the Fuel type
amount of amount of used
fuel _ fuel Combustion
combusted in combusted in technology
the source the source
category category Operating
conditions
A country-
A default specific Control
emission emission technology
factor factor for the Quality of
source .
maintenance
category and
fuel for each Age of the
gas. equipment

used to burn
the fuel
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Tier Selection
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The following equation is used to estimate GHG emission
EQUATION 2.1
GREENHOUSE GAS EMISSIONS FROM STATIONARY COMBUSTION Calculations are ove rall same
E.fnf.s-.a-f-:;.u.s(”f(-f‘ﬁrd = Fuel (_'0f:s:mr,rmfmﬁm, e Fmission Fnc:or(-f.”(;!ﬁm, fOI' the au_emission sources
Where: which will be used tier 1
EmissionsGug fuel = emissions of a given GHG by type of fuel (kg GHG) calculation.
Fuel Consumptiong,y = amount of fuel combusted (TJ)
Emission Factorgug el = default emission factor of a given GHG by type of fuel (kg gas/TI). For Default emiSSion fa CtOl’S can
CQO», 1t includes the carbon oxidation factor, assumed to be 1.
be changed due to
v’ Stationary combustion type
(Energy, Residential,
The following equation is used to calculate the total emissions by gas from the industrial.. etc)
source Category v Fuel Type

EQUATION 2.2
TOTAL EMISSIONS BY GREENHOUSE GAS

Emissions ;. = Ztﬂussm;;.s'(,-m,-__m,;

fucls
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Activity Data

e ——

Fuel Type Crude Oil Density = 0.92 kg/l
Density = Mass/
Fuel Consumption 3 Mn. Liters per year Volume
[ Mass } Fuel Consumption=2.76 Gg
Primary data on fuel [ ] /NCV =42.3TJ/Gg A
consumption are (From IPCC Volume 2
normally collected Chapter-1 Table 1.18)
in massorin Fuel Consumption
volume units. \(TJ ) = Mass x NCV

J

It is recommended [ Energy } Fuel Consumption=116.75T)
to convert values for

7\

fuel consumption
into energy units

climate centre



Example
Tier 1 - Calculation

Calculating GHG emission by gas using equation 2.1

Emissiongyg,ruei(kg GHG) = Fuel consumptiong,,; (T]) X Emission factorgye ruer (Kg gas/T))

CO, Emission estimation

Ecop=116.75T)x 73 300 kg CO,, /T)
=8,557.62t CO,

CH, Emission estimation

Eepa = 116.75 TIx 3 kg CH,, /T)
=0.35tCH,

N,O Emission estimation

Enoo = 116.75 T) x 0.6 kg N,O /T)
=0.07tN,O

r/ Fany, Fany
@) cBIT-GSP UN® UN®
environment environmen t copenha
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TABLE 2.2
DEFAULT EMISSION FACTORS FOR STATIONARY COMBUSTION IN THE ENERGY INDUSTRIES
(kg of greenhouse gas per TJ on a Net Calorific Basis)
O, CH, N,O
Fuel Default Lower Upper Default Lower Upper Default Lower Upper
Emission Emission Emission
Factor Factor Factor
Crude Oil 73 300 71100 75 500 r 3 1 10 0.6 0.2 2
= q‘!'l‘]’ ray ray

Default emission factor table was
derived from




Emissions

Table 3. Summary of 2010 energy sector emissions, per subsector and per gas (values in

Energy Industries 32.803
Manufacturing Industries

and Construction L
Other Sectors 5.995
Fugitive Emissions — Solid i
Fuels

Fugitive Emissions — Qil 0.012

and Natural Gas

Mt COze)
0.049 0.168 33.020
0.055 0.095 12.040
1.692 0.257 7.940
0.090 - 0.090
0.001 0.000 0.013

Ricer!
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Figure 3. Emission shares of energy subsectors, 2010 national GHGI

Fugitive Emissions -  Fugitive Emissions - Oil and

i —— MNatural Gas
0.169% 0.025%

Solid Fuels T—

Source: Executive Summary_ 2010 National GHGI Report.pdf (climate.gov.ph)


https://niccdies.climate.gov.ph/files/documents/Executive%20Summary_2010%20National%20GHGI%20Report.pdf

Environmental Impact
GHG Emission by sector

Table 1: GHG Emission, by Sector: 2020 vs 2021

Electricity 70.7 73.6 0.3 0.3 71.0 73.9 4.1
Transport 280 31.3 0.2 0.2 28.2 31.5 12.0
Industry 11.3 12.4 0.1 0.1 11.3 12.5 10.4
Other Sectors+ 11.3 12.0 0.1 0.1 11.4 12.1 6.8
Energys= 0.8 0.4 0.0 0.0 0.8 0.4 (49.2)

Electricity 57.9 b8.7 45.8 44.9 579 56.6 (1.2
Transport 229 24.1 32.1 33.56 23.0 24.2 1.2
Industry 9.2 9.6 9.8 10.4 9.2 9.6 0.3
Other 9.2 9.3 12.0 11.1 9.3 9.3 0.0
Energy 0.7 0.3 0.3 0.1 0.6 0.3 (0.3]

+includes emission from the services, households and agricullure
==includes losses Incurred in ol refining

=+ Updated using GWP Values, Fifth Assessment Report, 2014 (ARS) and EF based on 2008 IPCC Guidelines (Tier 1)
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The bulk of generation output from

coal-fired power plants In the
Philippines contributed significantly to
the country's total greenhouse gas

emissions

doe-pes-kes-2021.pdf



https://www.doe.gov.ph/sites/default/files/pdf/energy_statistics/doe-pes-kes-2021.pdf
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Energy Industries Sub-Sector
GHGI Inventory, 2010

= The energyindustries subsector refers to the fuel input of power plants needed for electricity generation.

= Power generation sources in the country can be categorized according to the following systems:

oil, diesel, coal, gas turbines, natural gas, hydropower, geothermal, and non-conventional sources which
refer to wind, solar, and biomass resources.

= Of these eight, five are dependent on fossil fuels: oil-based power plants, diesel and gas turbine plants,
natural gas systems, and coal-fired power plants.

= Hence, CO, emissions from this subsector currently come from the combustion mainly of these four fuel
types: fuel oil, diesel, natural gas, and coal.



Electricity Generation
GHGI Inventory, 2010
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Coal Natgas Crude Prembas  RegGas Kero Diesel  Fuel 0il  LPG Avgas Naphtha
Electricity Generation 1,433.02 | 1.46 - - - 42.91 | 707.00 - -
Gas Manufacture - - - - - - . _
Transmission/Dist. Loss (-) - - - - - - : _
Energy Sector Use & Loss
- - (771 fR) - - - - -

Significant portion of the
Philippines' energy production is
reliant on fossil fuels, leading to
CO, emissions




Emission

v' The energy sector was the largest emitting
sector in the 2010 national inventory, emitting
an estimated 53.105 Mt CO2e in 2010.

v" Fuel combustion (excluding transportation)
accounted for the majority of energy sector
emissions - 53.002 Mt CO2e, equivalent to
99.806% of the sector’s total.

Table 3. Summary of 2010 energy sector emissions, per subsector and per gas (values in

Mt COze)
Energy Industries 32.803 0.049 0.168
Manufactunng_ Industries 11.887 0.055 0.095
and Construction
Other Sectors 5.995 1.692 0.257
Fugitive Emissions — Solid
Fuels } 0080 i
Fugitive Emissions — Qil 0.012 0.001 0.000

and Natural Gas

33.020
12.040
7.940
0.090

0.013
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Figure 3. Emission shares of energy subsectors, 2010 national GHGI

Fugitive Emissions - Fugitive Emissions - Oil and
Solid Fuels —_— Natural Gas
0.169% 0.025%
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IPCC Software interfaces, procedure of data entry and calculations for all sub-categories of Main Activity
Electricity and Heat Production and Manufacture of Solid Fuel and other Energy industries under Energy

Sector are same.
You can use guidance of following two sub-categories for others as well.

1.A.1 Energy Industries
1.A.1.a Main Activity Electricity and Heat Production Guidance provided in next
1.A.l.a.i  Electricity Generation [« slides
1.A.1.a.ii Combined Heat Power Generation (CHP)
1.A.1.a.iii  Heat Plants
1.A.a.b Petroleum Refining
1.A.lc Manufacture of solid Fuels and Other Energy Industries
1.Al.c.i Manufacture of Solid Fuels
1.A.1.c.ii  Other Energy Industries
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4. Stationary Combustion
In GHGI - example




Estimating GHG

emissions related to J@

1.A.1.a.i - Electricit herati
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Process of Electricity generation

---------------

oooooooooooooo
---------------
oooooooooooooo
---------------
--------------

-------------
-------------

nnnnnnnnnnnnn
oooooooooooo

ooooooooooooo

Fuel In|::: ARTETEED:

Power out

oooooooooo
----------
..............
---------------
---------------
----------------
vvvvvvvvvvvvvvvvvvvvvvv
ooooooooooooooooooooooo
oooooooooooooooooooooooo
------------------------
oooooooooooooooooooooooo
------------------------
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Tier 01 Estimation

Applying a Tier 1 emission estimate requires the following for electricity
generation by fuel types.

e Data on the amount of fuel combusted in the source
e A default emission factor

Emission factors come from the default values provided together with
associated uncertainty.

Undercity for the activity data included under each fuel types.

\g_, CBIT-GSP &) UN®

eeeeeeeeeee
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Tier 01 Estimation Cont.

copenhagen
programme programme climate centre

The following equation is used to estimate GHG emission

EQuATION 2.1
GREENHOUSE GAS EMISSIONS FROM STATIONARY COMBUSTION

LEmissions GHG, fuel = Fuel Lm:sumprmn_ fuel ® [mission f’acer HG, fuel

Where:

Emissionsgug fuel = emissions of a given GHG by type of fuel (kg GHG)

Fuel Consumptiong,g = amount of fuel combusted (TJ)
Emission Factorgug e = default emission factor of a given GHG by type of fuel (kg gas/Tl). For
COs, 1t includes the carbon oxidation factor, assumed to be 1.

The following equation is used to calculate the total emissions by gas from the source category

EQUATION 2.2
TOTAL EMISSIONS BY GREENHOUSE GAS

Emissions g = ZL-mfs,womoml-‘_,,-m;
Sfuels
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Example 01 : Activity data conversion

ltem : Electricity generation-1

Fuel Type : Crude Oil

Fuel consumption : 4 Mn. |



. . . @ CBIT-GSP &) UN@ UN®
Example 01 : Activity data conversion Cont. @ danaarali i e

[ Volume } Fuel consumption : 4 Mn.

Primary data on fuel
consumption are
normally collected
in mass orin

volume units.
: [ Mass J Fuel Consumption = 3.68 Gg

[ NCV =42.3TJ/Gg (From IPCC Volume 2 Chapter-1 Table 1.18) J

[ Density = 0.92 kg/l & Density = Mass/ Volume }

Itis recommended
to convert values for
fuel consumption
into energy units

Fuel Consumption in TJ = Mass x NCV

[ Energy } Fuel Consumption=155.67TJ

This value can be used as an input for
assessment.
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Example 02 : Tier 01 Estimation.

Activity data Electricity Generation (in ktoe)

SourceCategory/Fusl | Coal _______[Natgas _______[Diessl ______|FuelOil _____

Electricity 1433.02 1.46 82.91 707.00
Generation

Source : Tracking GHG: An inventory manual page: 154,155

This data was collected by considering the overall fuel consumption for different fuel types in the country
in the year 2010.

L )
\! ?; Therefore, this activity can be used to estimate GHG emission undertier 1 & 2


https://climate.emb.gov.ph/wp-content/uploads/2016/06/GHG-Manual.pdf

PN CBIT-GSP £&F UN® UN®
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Example 02 : Tier 01 Estimation.

Let’s consider emission estimation of use of Coal for Electricity generation

Electricity Generation 1433.02 ktoe

}} Step -1: Fuel consumption should be converted to the TJ value

1 ktoe=41.87T)

‘1433.02ktoe \ > ‘G0,000.SSTJ \
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Example 02 : Tier 01 Estimation. =
Selecting IPCC default emission Factor from:
“ Default emission factors for stationary combustion in the Energy industries”
Data Table from => |[PCC Volume 2 — Chapter 2 - Table 2.2
TABLE 2.2
DEFAULT EMISSION FACTORS FOR STATIONARY COMBUSTION IN THE ENERGY INDUSTRIES
(kg of greenhouse gas per TJ on a Net Calorific Basis)
CO; CH, N,O
Fuel Default Lower Upper Deflault Lower Upper Default Lower | Upper
Emission Emission Emission
Factor Factor Factor
[ Sub-Bituminous Coal 96 100 92 800 100 000 1 0.3 3 r 15 0.5 5 ]
Lignite 101 000 90 900 115 000 1 0.3 3 r  L5]| 05 5
Oil Shale and Tar Sands 107 000 90 200 125 000 1 0.3 3 r 15| 05 5
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Tier 01 Estimation Cont.

Calculating GHG emission by gas using equation 2.1

CO, Emission estimation CH, Emission estimation N,O Emission estimation

Ecop = 60,000.55 TJ x 96 100 kg CO, /T) | E,q, = 60,000.55 TJ x 0.3 kg CH,, /TJ Eco, = 60,000.55 TJ x 1.5 kg N,O /T)
= 5,766.05 kt CO, =18tCH, =90t N,O
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Tier 01 Estimation Cont.

Calculating GHG emission by gas using equation 2.1

CO, Emission estimation CH, Emission estimation N,O Emission estimation

Ecop =60,000.55 T x 95 200 kg CO, /T) |  Egyy, = 60,000.55 TJ x 0.4 kg CH, /T) Eco, = 60,000.55 TJ x 1.8 kg N,O /TJ
=5,712.05 kt CO, =24t CH, =108t N,O
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How do we conduct GHG
emission estimation for
electricity generation using IPCC
software?
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This the work sheet for Electricity Generation
) IPCC Inventory Software - chamara - [Worksheets] — o X
ot Application Database Inventory Year Worksheets Reports Tools Export/Import Administrate Window Help - 8 X
2006 IPCC Categories - O } Fuel Consumption Data  Fuel Combustion Emissions
-1 - Energy Worksheet
' 1.A- Fuel Combustion Activities Sector: Energy 2010
B 1.A.1 - Energy Industries Category: Fuel Combustion Activities
£-1.A.1.a - Main Activity Electricity and Heat Prod || Subcategory:  1.A.1.ai - Bectrcity Generation
1.A.1.a.i - Electricity Generation Sheet: Fuel Consumption Data
1.A.1.3.ii - Combined Heat and Power Gen Data
1.A1.a.ii - Heat Plants Fuel Type (Al fuels) v
1.A.1.b - Petroleum Refining Equation 2.4
1.A.1.¢c - Manufacture of Solid Fuels and Other e
1.A.2 - Manufacturing Industries and Construction Consumption Conversion Factor — -
Consumption Unit (Mass, Volume or (TJUnit) SN
(GCV)

1.A3 - Transport Subdivision
Energy Unit)

1.A 4 - Other Sectors

1.A5 - Non-Specified
1.B - Fugitive emissions from fuels
1.C - Carbon dioxide Transport and Storage
2 - Industrial Processes and Product Use
3 - Agriculture, Forestry, and Other Land Use
4 - \waste
5- Other

B-&8-8-8

Fuel Manager... Time Series data entry...

| Worksheet notes

User notes ~ % ||1A1ai- Time Series
Save Gas CARBON DIOXIDE {LO2) w

Worksheet notes 2006 IPCC Guidelines
Country/Territory: Country X | Inventory Year: 2010 | Base year for assessment of uncertainty in trend: 1990 | CO2 Equivalents: SAR GWPs (100 year time horizon) ‘ Database file:
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Activities at worksheet AR

- - - ‘
[ || Fuel Consumption Data J{Fuel Combustion Emissions ]

When compiling a greenhouse gas Subcategory: 1A - Beckicly Generation
. .. Sheet: Fuel Consumption Data
(GHG) inventory for the electricity Data
. Fuel T Liquid Fuels v
sector using IPCC software, the S
process is divided into two main
sections.
Electricity Generation- Plant.. + | Gg (Auto CF) o o 7| d [ X
4 o
Total

Fuel Manager... Time Series data entry...
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[ Fuel Consumption Data |Fue| Combustion Emissions
_

 Fuel Consumption Data: Cuogay:  Fu Combusion Ackutio 2010

Subcategory:  1.A.1.a. - Blectrcity Generation
. . . Sheet . Fuel Consumption Data

This partis all about gathering Data
Fuel Type Liquid Fuels v

details on how much fuel is being

used. We need precise records of

the types and amounts of fuel used e R 2 y S
Total

within the electricity sector. ol

Fuel Manager... Time Series data entry...




Activities at worksheet

* Fuel Combustion Data:

Fuel Combustion Data involves
examining the emissions generated
through the combustion process
and accurately measuring and

assessing their quantities.

@) CBIT-GSP &) UN@ UN®
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Fuel Consumption Data I Fuel Combustion Emissions i
Worksheet
Category: Fuel Combustion Activities

Subcategory:  1.A.1.a. - Blectricity Generation

Sheet : Fuel Consumption Data

Data

Fuel Type Liquid Fuels v

Electricity Generation- Plant.. + | Gg (Auto CF) o r d "D kDL
I e d
Total
0]

Fuel Manager... Time Series data entry...
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Entering Data in the Fuel Combustion OBkt =T L RNIE SR,

Section

Let's walk through an example of how to input data

into the Fuel Consumption section
ltem : Electricity generation - plant-01

Fuel Type : Crude Qil

Fuel consumption : 4500 TJ/year
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Section

Frist select the “Fuel Type” :
Fuel Consumption Data  Fuel Combustion Emissions

Worksheet

Sector: Energy
Category: Fuel Combustion Activities
Subcategory:  1.A.1.a. - Blectricity Generation
Sheet: Fuel Consumption Data

Data

TyPe (i fuek)
[ i (Al fuels

Liquid Fue
Solid Fuels
| Gaseous Fuels
jl| Other Fossil Fuels
Peat

ﬁ- Biomass - solid

Biomass - liquid
Biomass - gas

- other




‘ Biomass- liquid
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Section

Enter the name or code of your electricity generation plant under the
'‘Subdivision' column.

Data
Fuel Type Liquid Fuels v

| Equation 2.4

Consumption Conversion Factor
Consumption Unit (Mass, Volume or (TJ/Unit)
Energy Unit) (GCV)

Total consumption
(TJ)

B ectricity generation plant-01] Gg (Auto CF) [+ e ?|d|9
* I Ei <
Total J

~ 4 D|




Section

Subdivision

Entering Data in the Fuel Consumption

Q ‘ CLIMATE TRANSPARENCY
\"/

Next, choose "crude oil" from the dropdown menu in the Fuel column.

Equation 2.4

Consumption

Consumption Unit (Mass, Volume or

Energy Unit)

u 3 C
\ Calorific Value | Carbon content (GCV)

TJ / Gg) (kg C /GJ)

Aviation Gasoline

Bitumen 22
Crude Oil 43 20
Ethane 16.8
Gas/Diesel Oil 20.2
Jet Gasoline 443 191
Jet Kerosene 441 195
Liquefied Petroleum Gases 473 17.2
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environment
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Entering Data in the Fuel Consumption @) CcBIT-GSP & UN@ UuNe

W07 CLIMATE TRANSPARENCY gef programme programme climate centre

Section

Next, select "TJ" as the Consumption unit

Crude Qil

Gg (Auto CF)
Gg (Manual CF)




environment

Entering Data in the Fuel Consumption ) cBIT-GsP & UN@

CLIMATE TRANSPARENCY

Section

Afterward, input the consumption quantity in the Consumption column

Equation 2.4

Consumption
Consumption Unit (Mass, Volume or
Energy Unit)

gef

programme



Entering Data in the Fuel Consumption @) CBIT-GsP £ UN@ UN®
Section

N gef programme programme climate centre

All right, those fields you see are the only ones available for input within the Fuel
Consumption section

Towards the end, you've got some options in the last
column: . Total consumption
* you can jotdown any remarks (TJ)

* save your progress
* undochanges

‘ LAl - o ‘ ‘
* delete entries if needed. :

Once done here, we'll move over to the Fuel Combustion —f
Emission section.




Entering Data in the Fuel Combustion

@) CBIT-GSP &) UN@ UN®

environment environment

AT cuimaTe TRaNsPARENCY gef Grogramme programme. | ohmenreden.

Section

Let’s select for "Liquid fuels" as the fuel type

Data
Fuel Type Liquid Fuels v Uncertainties for Liquid Fuels

Equation 2.4

: e , e
Subdivision Total consumption CO2 Emissions N20 Emissi

(TJ) (Gg CO2) (Gg N20!

[Tos




Entering Data in the Fuel Combustion

) cBIT-GsP O UN& UN®
0y

environment environment h
CLIMATE TRANSPARENCY gef programme programme Climate centre

Section

Next, click on the small "+" icon.
Data
Fuel Type Liquid Fuels v Uncertainties for Liquid Fuels
Equation 2.4

- Total consumption CO2 Emissions
Subdivision P

(TJ) (Gg CO2)

i TC cO2

[Tos




Tier consideration using IPCC tool

CBIT-GSP &) UN@& UN®
CLIMATE TRANSPARENCY gef g;‘,;’g;;’,‘n'“,ﬁg‘ Srogrment | gopenhagen |

2010

Tier 1 Approach: Select IPC default emission factor in ?:f'm et

IPCC software

Tier 2 Approach: Enter country specific emission factor

values

Tier 3 Approach: Enter technology specific emission

factor values

(Gg CHe)

C=Tr, o)

CO2 Emission | CO2 Emissions Q“Fsgc::ion CH4 Emissions N20 Emission

NZ20 Emissions
Faclor Captuved Faclor
(kg CO2/TJ) (Gg CO2) (Gg CO2) (kg CHAITJ) (Gg CH4) (kg N2O/TJ) (Gg N20)
[ |y P ———
: m
EF(CO2) 4 - | I

CHA=CEF N2O-CEF |
(COZVI0"6-Z EF(CHe) (CHAIS EF(N20) (N2OV1076

1 p———— ey

e s
Defautt Value Lower limn Upper limit Unit l Parametes Description
73300 71100 755(!)‘L kg/TJ

L \3 |

d

ot ! d




Entering Data in the Fuel Combustion

Section

fany,
UN &
environment
programme

) CBIT-GSP &) UN®

environment
\\A, CLIMATE TRANSPARENCY gef programme

If you have specific values for each column, you can input them. Otherwise, you can select the

default values and finally, click the "Save" button.

Tier 1 approach is
used in this example

Fuel Type Lquid Fuels Uncertainties for Liquid Fuels

Subdivision

Electricity generation plant-01
Total

Fuel Consumption Data  Fuel Combustion Emissions

Worksheet

Sector: Energy 2010
Category: Fuel Combustion Activities

Subcategory: 1A 1ai- Bectrcity Generation

Sheet: Fuel Combustion Emissions

Data

Equation 2.4

N

4500

Fuel Total consumption CO2 Emissions CH4 Emissions N20 Emissions
- (TJ) (Gg CO2) (Gg CH4) (Gg N20)
F AY TC CcOo2 CH4 N20
0

0

0] 0]

Fuel Manager .. Time Senes data entry..




Entering Data in the Fuel Combustion

) CBIT-GSP & UN® UN@®
\\é, CLIMATE TRANSPARENCY gef g:‘;’é’r‘;',‘n’“nfgt ;;'gg;;',;,mnsg

Section

This is how the first entry looks once you're done. You'll follow the same steps to add new entries
under electricity generation.

Fuel Consumption Data  Fuel Combustion Emissions

Worksheet
Sector: Energy 2010
Category: Fuel Combustion Activities
Subcategory:  1.A.1.3. - Blectricity Generation
Sheet: Fuel Combustion Emissions
Data
Fuel Type Liquid Fuels v Uncertainties for Liquid Fuels
0 O
Electricity generation plant-01 Crude Oil
- [Total
4500 329.85 0.0135| 0.0027




@comese & UNe uNe|

\\é, CLIMATE TRANSPARENCY gef

1.A.1.a.i - Electricity Generation

Step 01: Open the Worksheet 1: Fuel Consumption Data.
Step 02: Enter following data accordingly

Input parameter _ Eny | Noe

Subdivision Gas -fired Plant-01

Fuel Type Gaseous Fuels

Fuel Natural Gas(Dry)

Consumption 10,000 User defined
Consumption Unit Gg (Auto CF) Selection

Step 03: Save entered data



o ~J - UNG& UN&
E Xercise- 0 1 C on t . (\'é’ CBIT-GSP g envionment  enironment | sommen

1.A.1.a.i - Electricity Generation

Step 04: Open the Worksheet 2: Fuel Combustion Emissions
Step 05: Enter following data accordingly

Input parameter ____ Enmry | Note

Type of Technology Gas -fired Plant-01

Technology penetration 100%

CO, Emission factor 56100 kgCO,/TJ Default
Amount Captured 0

CH, Emission factor 1 kgCH,/TJ Default
N,O Emission factor 0.1 kgN,0/TJ Default

Step 06: Save entered data



@) cBIT-GSp &) UN&  UN®

CLIMATE TRANSPARENCY i
\‘4/ gef programme programme climate centre

Exercise-01 Cont.

RESULTS

Fuel Consumption data

Data
Fuel Type Gaseous Fuels v

Gas fired Plant-01 Natural Gas (Dry) Gg (Auto CF) 10000

Total
| 480000 |




Exercise-01 Cont. @) cBIT;CsP

RESULTS

Fuel Combustion data

Data
Fuel Type (Alfuels) v

Equation 2.4

Total consumption
— (TJ)

- o CO2 Emissions
Subdivision

fany,

environment
programme

CBIT-GSP &) UN®

environment

gef programme

copenhagen
climate centre

MN20 Emissions

CH4 Emissions
(Gg CH4)

(Gg CO2) (Gg N20)
S cO2 N20
: Gas -fired Plant-01
Technology
Technology | Consumptio | CO2 Emission Amount CH4 Emission CH4 N20 Emission N20
Type of Technology | penetration n Factor Captured Emissions Factor Emissions Factor Emissions
(%) (TJ) (kg CO2/TJ) (Gg CO2) (Gg CO2) (kg CH4/TJ) (Gg CH4) (kg N2OQ/TJ) (Gg N20)
CO2=C*EF
C=TC* . . - CH4—C*EF NEO—C*EF
: (P/100) np— : — '”DA& — (CH4)/10%6 ——y (N20)/106
Gas-Fired Plant-1 100 480000 56100 0 048 0.048| 7
7
- [Total
| | 430000 | | 26928/ | 0.48| | 0.048 |
 |Total
430000 | 26928 0.48| 0.048




Eng. H.M. Buddika Hemashantha

MRV Transparency Advisor to CBIT GSP
+44 7359 23 7074, +94 770 320 110

buddika@climatesi.com
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