e d

%

thilnneayanan wiremndmanses

§$‘U‘U§T1§ﬁutﬂﬂ!ﬁi’)ﬂ’li‘lﬁﬁ]i‘{fﬂﬂ1§ﬁ’1°ﬁ!‘§®uﬂ‘§$%ﬂ

1uﬂ1ﬂQﬂﬁ1°ﬂﬂ§5N

INDUSTRIAL GREENHOUSE GAS

INFORMATION MANAGEMENT SYSTEM

o U

T131396

A awv A dan
ansyey 394159113380

SITTICHAI RUENGROTVIRIYA

210158N15 NN
7\/ MA.As.AUANSY 235atiTan
v
'a%um] 'ij?/\ Seassaandiiinh 1)4}.()066&.?.!). .....
,lamn“!unu..i....a..l.g.gﬁ ¥

R ITRCGITRT 2 E!?W

dw | ' d! a = a
enutiuaIuniiavednmsanudase 2
nangaInemansumIiuna vy unalulagarsavms

=
anzmalulagasauma
aoumAluIagNIZa0MNAUUNHITAIANIZT

MaBsuN 2 Umsfanu 2555



. INDUSTRIAL GREENHOUSE GAS

INFORMATION MANAGEMENT SYSTEM

SITTICHAI RUENGROTVIRIYA

A REPORT SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS OF THE COURSE
INDEPENDENT STUDY 2 |
MASTER OF SCIENCE PROGRAM IN INFORMATION TECHNOLOGY
FACULTY OF INFORMATION TECHNOLOGY
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

2/2012



COPYRIGHT 2013
FACULTY OF INFORMATION TECHNOLOGY

KIN G MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



o J = Y [2J
'J‘i’l’ﬂ SS‘IJUI’:T'IiﬁumﬂLWdﬂﬂ'li‘lJi‘HTﬁ]ﬂﬂ’]iﬂ’]cﬁﬁ@uﬂi%ﬁ]ﬂ

lumngaamnssu
U = Aa Ao = dan
HnAnH UIwaANIYeY 50915913581
A NANY 54660721
Bayan MOaATUITUNA
T3 wma luladarsaume
HUHIIT ma T Tas s aumALaEN1TIaNIg
Umsanwn 2555
H o o ¢ o o
p1m158ffSnn HALAT.AUANIY 25Taudyan
W )
UNACEID

4 I 1 v A0 o
FUiilo991n nTNTs9IUgATINATIY Wumnitgauniasgidinuqua
o & Y A P oy oA A a w v
megaamnssululseme ne mt,ﬂummmz‘uw:ummuwmaiumimmswmimam
1 ¢y A o 3 o a
mydasenaseunszanluningamvnssnuazannsas llldmmuauTovienisusms
san1sUsummsddesiaSeunszanlunagaamnssyld Suhlugmstaunszuunims
o 9 A ¢ |a ' o A
nsveyamsTumdweneInsaidTuansdassnmieunszanlumagasnassy
aa 1 & A 1 ) [ 3‘: A 9 @ [ v o o
NUANUUUFBABUATANINLNUE AU e THmIsWaITzuUdInaussgraduSe
= Y A 9o an o 2T ; v v o
Tumsfinyinsaiive ldh 3 msdaesaniunisel Simulation) 1118 F uduuuylunsiamu
[ '3 il' =Y 4 s o a
HUUROITOIUMTHUNAUFIUUOITUMITNINANAAFASAINNEANITAIUINYS v 1INIS
1 (4 [ Y] 1 d' =
ﬂaaammﬁiauﬂszi}ﬂmmﬂm:ﬂssumﬁzmmigmmwﬁ’aﬂﬂmﬂaﬂuuﬂmﬁmwgummﬁ
. 2 Y a.l = =)
(Intergovernmental Panel on Climate Change 139 IPCC) ﬂ‘U‘]JLLfTVl‘Uﬂi‘Uﬂ'g'Q 1 1996 1uﬂwﬂﬂ15
v o w 1 1Y A [ & A w .%’ ds‘ I
WUy wn1slasenwiseunszanseaulssma S5 UuaITaumaRRa T Ut o5y
rdnl a w A 4 o =Y [
UszlonideduimslunsdszneunisdadulaesmuanToredumsuimssans

74 (’:’/ [} <3
MwiTounszanvesmngaamnssuludszmaing wiewis erursash 159 uuuanis

T Y J 4 { A 1
Tumsdesoanaesdnuious Hiferdodldneld



Title Industrial Greenhouse Gas Information

Management System

Student Mr. Sittichai Ruengrotviriya
Student ID. 54660721
~Degree Master of Science
Program Information Technology
Major Information Technology and Management
Academic Year 2012
Advisor Assistant Prof. Dr. Kuntpong Woraratpanya
ABSTRACT

According to the Department of Industrial Works, which is a government unit of the
industry in Thailand, it needs a reliable system to manage greenhouse gas emission information
in industrial sector and to set up the policy. This leads to the development of management
information system for predicting greenhouse gas emission in the industry with reliability and
accuracy. In order to achieve such a system, this study proposes the greenhouse gas emission
simulation. The prototype of simulation is developed based on mathematical equations of
principles of revised 1996 intergovernmental panel on climate change (IPCC) guidelines for
nation greenhouse gas inventories. The proposed system is helpful for a decision of the executive
in policy setting and management of the greenhouse gas emissions in the industry and can be used

as a guideline for further development.
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Actual Carbon Emission = [(Qp<CFx EF_)(1- F.)(Focx MWco/MWc)]i (3.10)

v 9
Tagf  Q,  =Quantity of Fuels fie WSuimnianis 1didemas (du)
a) a £ 1 o a o 1 o
CF = Conversion Factor fin Aulsz@nimsudasauvemaauilummnasan
Tun1iae (T2) 91nA1519% 3.1

I'd
— Carbon Emission Factor Ap duilszaAnsnstlaseniveu (kg.C/G)

EF,
&
10A15190 3.2
o 1 v o 4 j’ a B
F. = ﬁﬂmumsnmﬂummauiummwm INMTNN 3.3
F

o 1 4 i o
.. = Fraction of Oxidized Carbon fie A1dadIuvesAIFUIUNdUATL

VINANTNT 3.4
MWco, = Molecular Weight of CO,
MWc = Molecular Weight of C
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Emission of Grid = EFgig X Qpc (3.11)
= .. =} [ a £ J o A ) [
Tash  EF,, =Emission Factor io dNilszninsddesmaiseunizanninnasny

19#1 (0.5113 ton CO/MWh)

]
= o

Q.. = Power Consumption fin 153z 1 uihiiiudronns Tudh (uwh)
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AU ‘lﬁ"lﬂﬂlﬂ’]iﬂﬁi’)EJﬂ'Mﬂi?J‘NﬂiZilﬂi’JSJ"i)']ﬂﬂ'lisl‘IfWﬁQ\i'lll HAAANANNITN 3,12

Total Emission = ¥ (Direct Emission + Indirect Emission);

of Energy = Y (Actual Carbon Emission + Emission of Grid);
= ¥ [(QexCFx EF)(1- F)(FocxMWco/ MW)]; + (EFgiaxQec) (3.12)

Q,  =Quantity of Fuelsf® Bamsmslfidomas (A1)
CF = Conversion Factor Ai® Sulszaninsudasandemaadiusmacnu (TJ)
EF, = Carbon Emission Factor 9 furlszAnsnistdesmiiuey (ke.C/GI)
B,  =dadunssnfuniveniudemas
F., = Fraction of Oxidized Carbon A9 mdadauvesmiveuiiduan!
MWco, = 44.01
MWc = 12.0
i - silavesdomaild

EF,  =0.5113 ton CO,/MWh

Q.. = Power Consumption fie 5aaims 1 Wihimiuthenns Tl (uwh)
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A19197 3.1 A1 Default net calorific value (NCVs) 11821 Lower Limit g Upper Limit

Net calorific

s zmm‘&v’i’)ma\i Lower | Upper
Value (TJ/Gg)

YRy (Crude oil) 423 40.1 44.8
90337094 (Orimulsion) 275 275 | 283
AY535IAMAT (Natural Gas Liquids) 442 40.9 46.9
= 1#lus0eud (Motor Gasoline) 443 425 | 448

erg 19 uinsoaduluNiA (Aviation Gasoline) 443 425 44.8

* | 1 waSesiiuin Get Gasoline) 443 425 44.8

dnuadmdnlFluesesiudn Get kerosene) 44.1 42.0 45.0
yufasiiadun 438 424 | 452
fiurfuiu (Shale oil 38.1 321 | 452
SasninTuRizn (Gasidiesel oil) 43.0 a4 | 433
mavhsiudemas (Residual Fuel oil) 40.4 39.8 41.7
as@eufevad (Liquetied Petroleum Gas) 473 44.8 522
DI5U (Ethane) 46.4 44.9 48.8
UuUWN1 (Naphtha) 445 418 46.5
Y)Y (Bitumen) 40.2 33.5 41.2
dfundedy (Lubricant) 40.2 33.5 423
a1u1An1l TnsiAon (Petroleum Coke) 32.5 29.7 41.9
i’ﬂqﬁu“lumzmumsﬂﬁu (Refinery Feedstock) 43.0 36.3 46.4
M9INNTZUIUNIS N (Refinery Gas) 495 475 50.6

-vg W13 1ine (Paraffin Waxes) 40.2 33.7 48.2
;g White spirit 112 SBP 402 337 | 482
waasuaid Tasfonyszinndun 40.2 337 | 482

o UNI11we (Anthracite) 26.7 21.6 32.2
Coking Coal 28.2 24.0 31.0
uruiiylia 258 19.9 30.5
DU UFUTNNIA (Sub bituminous) 18.9 115 26.0
anlud (Lignite) 11.9 550 | 216
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Net calorific

14
vazimaua (Huasyinan)

Jsztanieinds Lower | Upper
Value (TJ/Gg)
Fubtunaznnetiniu (Oil shale and Tar sand) 8.9 7.1 11.1
dufiumhaauuusateu (Brown Coal Briquettes) 20.7 15.1 32.0
Patent fuel 20.7 15.1 32.0
Gé Coke Oven Coke 1@z Lignite Coke 28.2 25.1 30.2
A .
"& | Myr91na1u 1An (Gas Coke) 28.2 251 | 302
Coal Tar 28.0 14.1 55.0
4 fe9INNTLUIUNITHRAR S (Gas Work Gas) 38.7 196 | 77.0
_(§ e e Idn (Coke Oven Gas) 38.7 19.6 77.0
-% f11%910 Blast Furnace (Blast Furnace Gas) 2.47 1.20 5.00
a Oxygen Steel Furnace Gas 7.06 3.80 15.0
ATEITUYIA (Natural gas) 48.0 465 | 504
YIZINALIA (Municipal Waste) (hilaansFau1a) 10 7 18
VILYANINNITTY (I_ndustrial Waste) NA NA NA
P TRaTvil (Waste oil) 40.2 20.3 80.0
ANMToa U UIAY (Peat) 9.76 780 | 125
Y TivS o'l 15.6 790 | 31.0
_“QE; Sulphife Lyes (Black Liquor) 11.8 5.90 23.0
% veanfedamanlgunioun 116 590 | 23.0
“ Charcoal 29.5 14.9 58.0
. Aa T uFan 1w (Biogasoline) 27.0 13.6 | 54.0
B e 7
% :g HURra%ININ (Biodiesel) 27.0 13.6 | 54.0
8 [BoINAIT mwﬂﬁzmﬂéuq 27.4 13.8 | 54.0
- S fUAaAY (Landfill Gas) 50.4 254 | 100
.‘g Mayenadaey (Sludge Gas) 50.4 254 | 100
& SaFanmlszinndus 50.4 254 | 100
11.6 6.80 18.0
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4 v o ~ ] 4 ¥ a
191971 3.2 #1919 (Default value) FuUszAninisdassariveuveuyoinag (Carbon

Emission Factor)
Default Carbon
ﬂsxmm%mwﬁq Emission Factor | Lower Upper
kgC/GY)
v uTUAD (Crude oil) 20.0 194 | 206
99314 U (Orimulsion) 21.0 189 | 233
A 5ITUIAMAT (Natural Gas Liquids) 17.5 15.9 19.2
e T 19 us00ud (Motor Gasoline) 18.9 18.4 19.9
e TasAui 9l uns padiuluwa (Aviation Gasoline) 19.1 18.4 19.9
o TerAui 1l uns eadiuiin Get Gasoline) 19.1 18.4 19.9
vumadminlfluesesduin (Jet kerosene) 19.5 19 20.3
dufariiadun 19.6 193 20.1
Furhsi (Shale ol 20.0 18.5 21.6
ﬁ”wﬁui’u?ncua (Gas/diesel oil) 20.2 19.8 20.4
nmiuTuemas (Residual Fuel ol 21.1 206 | 215
WTasBeumasimal (Liquefied Petroleum Gas) 17.2 16.8 17.9
15U (Ethane) 16.8 15.4 18.7
UUNNT (Naphtha) 20.0 18.9 20.8
1910 (Bitumen) 22.0 19.9 24.5
dulumdedu (Lubricant) 20.0 196 | 205
g Tanl Tasifen (Petroleum Coke) 26.6 22.6 313
fﬂt}ﬁﬂiﬂﬂi:ﬂ’mmiﬂfﬁl (Refinery Feedstock) 20.0 18.8 20.9
F91N52UIUNTNAY (Refinery Gas)’ 15.7 13.3 19.0
W3R 130 (Paraffin Waxes) 20.0 19.7 203
White spirit 0z SBP 20.0 19.7 20.3
naasaaid Tas@oudszinndug 20.0 19.7 20.3
uouns1 196 (Anthracite) 26.8 25.8 27.5
Coking Coal 25.8 23.8 27.6
i 25.8 24.4 27.2
U UFULINNIE (Sub bituminous) 26.2 25.3 273




AM319N 3.2 @)

46

Default Carbon
ﬂ‘a'zmm‘&lf,amad Emission Factor | Lower Upper
(kgC/GJ)

an'lud (Lignite) 27.6 24.8 31.3
furfulunaznsreniuiu (Oil shale and Tar sand) 29.1 24.6 34
sndumhamauuusadou (Brown Coal Briquettes) 26.6 23.8 29.6
Patent fuel 26.6 23.8 29.6
Coke Oven Coke HizLignite Coke 29.2 26.1 324
M908 1UTAD (Gas Coke) 29.2 26.1 32.4
Coal Tar 22.0 18.6 26.0 -
AMA9INATLLIUMIAHTAN 1Y (Gas Work Gas) 12.1 10.3 15.0
M1 uA1814 AN (Coke Oven Gas) 12.1 10.3 15.0
A19910 Blast Furnace (Blast Furnace Gas) 70.8 59.7 84.0
Oxygen Steel Furnace Gas 49.6 39.5 55.0
MEFTTUNIR (Natural gas) 153 14.8 15.9
YILNALIA (Municipal Waste) (1l 1¥a15%3078) 25.0 20.0 33.0
VUL YATYINTTY (Industrial Waste) 39.0 30.0 50.0
My (Waste oil) 20.0 19.7 20.3
ANVTonUAUEY (Peat) 28.9 28.4 29.5
TitvS e Tsf 30.5 25.9 36.0
Sulphite Lyes (Black Liquor) 26.0 22.0 30.0
voudeimadgugisug 273 23.1 32.0
Charcoal 30.5 25.9 36.0
M 1A UM (Biogasoline) 19.3 16.3 23.0
duiuRIra50 1M Biodiesel) 19.3 163 | 23.0
ﬁfymwﬁa%’;mwﬂmnwéuq 21.7 18.3 26.0
9 AURTnal Landsill Gas) 14.9 126 | 180
AN AA(Sludge Gas) 14.9 12.6 18.0
Srardnalszinnaun 14.9 12.6 18.0
vozmeua (DumsFinag) 273 23.1 32.0
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y v w1 v o 4 ,&’ a
9']1'5'Nﬁ 3.3 ﬂ’]ﬁﬂfnuﬂ'ﬁﬂﬂ!ﬂﬂﬂ'ﬁﬂﬂuiu!‘]@!waﬂ

yiinvpasoImnas dadrumannifumsueu
Lubricants 0.50
Bitumen 1.0
Coal Oils and Tars from Coking Coal 0.75
Naphtha as Feedstock ' 0.75
Gas/Diesel Oil as Feedstock 0.50
Natural Gas as Feedstock 0.33
LPG as Feedstock 0.80
Ethane as Feedstock 0.80

[

M9A 3.4 ArdadIuveInIsveuNdUAN (Fraction of oxidized Carbon)

32NN AdadIuUBIm SN FUa 1l
D1UHY (Coal) 0.980
4 - - %3 3‘: -7
viiunassiafuaiimiy (Oil and Ol products) 0.990
(44
M (Gas) 0.995
AN (Peat for electricity generation) 0.990

v o A a
2, miﬂaaﬂmm‘sauﬂimﬁluﬂumnizummswaﬂ
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1) ATEUIUNTHAAY UTIIUA
t ' 4 4 a = Jd a aaa =}
uvasdarensisaunTzININNTTUIUMIHRAY U AanInlgRTeuall

3’; Y] a R A '8 o ] a
Gluﬂuumumstm’mqﬂﬂumum (Rotary Kiln) Plesalszneuveemsusiua (CO,) 15U ‘Huﬂu

o

o
aaiFaumiuesiun : Caco,) uunillod (unailifvuaifueia : Mgco,) Hudu w guwngd

a4

a

1,450 °C I Fagauiamsasuntasmanil luduyuum ra@eneon lad : ca0) uaz

a

[ J 4 = ' . . = a o &
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Ald91e =[Q,, x (4073.75)] - [Q., * (55.5)]

AlH910 = 401825 x Q_ (3.20)
] ¥
Taed Q.. = Yinmiemasniuiiu

4
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sIAUFoInden1UHY = 2,000 LIW/AU

TINVUAY/AY = 3,000/25 U1W/HU

i od 1 { ¥ a v a [~ ¥ a
1NAUNITA 3.20 92151u91 Ml Feuntaanis IFemasoui il uiFemas
Mas3303A flszaeufemaviediidesnsaatSurammTeunszendeudedi1dene

A X a o vqar G
INUAUINIANDNAUAY 4018.25 VN uazm‘l%’ma‘lumsamu%ﬂﬂs:mm 1,000,000 11



58

3.4.4 asimsinanisealdnumsldesiizSeunszanvesgnannisy

Yudud

9
MARanTAnyIMe 3 Madedenandiesdu ladeagdlunmasunisdaaiune

1 ¥ 4 ° ° ' 44
ﬂ'l'i‘lJﬁ'é]fJf?’]‘lﬂ%’EJHﬂiSilﬂVl\iﬁNﬂ !ﬁ'ﬂu']hlllﬁl‘l?mluuﬂﬂ‘inﬂﬂ\iﬂgu'lmﬂ'liﬂ,ﬁi‘]flﬂ'l‘]f!%ﬂﬂﬂiZ‘i]ﬂ

1 ) 4 Y 1 dy
Tumagaavassuvesnguaaamnssuludmud uaasldnse i

1) m3ddeaiaiTeunszanluviuIANGINY (Energy)

Emission of Energy = Z [(Q*CFx EF.)(1- F)(FocxMWco/MWe)]; + (EFgriaxQec)  (3.12)

Tao

Tag

P
i

=h. -

Q,  =Quantity of Fuels fl® Bnamsnsldema (A1)
CF = Conversion Factor Ai® ﬁ'mJixﬁwéﬂ15mlmﬂ'u%@mﬁ«ﬂumwﬁ’wm (TJ)
EF, = Carbon Emission Factor f1® Furlszansmstdesaivou (ke.C/GI)
F, = Fadunsfnfumivenludemas
F.. ~ =Fraction of Oxidized Carbon fi® Ardadauvesmivouiiduan/
MWco, = 44.01
MWe =120
i _ yilnvaueinaaile
EF,,  =0.5113 ton CO,/MWh

v
o

Q= Power Consumption A8 Y3n1mn1s 19 Wi idudroinnis i (vwh)

2) Mataeamansenun szanl UM IANSZUIUNIHAA (Industrial Process)

Qs =y CA
1. seaudu (nrainswdSuamsnaayduinuud)

CO, Emissions = Y (M.xEF ) (3.14)
FL)
CO, Emissions = [T (M,xCy); — I, + E,] x EFy (3.15)
M, = 1l?mmﬁmﬂ'ﬂﬂmﬂw’?ﬂuuﬁﬁwﬁmw(@i"u)
Ca =mdadauvesfuialudiuud @)
In = PSinansiudfuide @u)
E.  =1Snumsdsesnyuiia @)
CEFy  =mdudssinimaldesie co, vesuisia @u codurfuiie)

v A 4 v =] (Y Q o,
EFy =mduiszanimstasefiie co, vesyudia (u COmutluduud)



59

2. seRUazdua (AIfUUSInumssialue)
CO, Emissions = Myx EFgx CFyq (3.16)
Taei My =Snanhminvesjuidiadinda @
CFae  =mnsvsunddmiy cxo Gagdvdt Wgnien luduguiia)
EF, =mdudssinsmaddesir co, veuusia (fu codujuiiia)
A1N019 (Default Value) ﬁnﬂ‘iza'ﬂ%{ﬂﬁﬂﬁ@EJ%%!??J‘L!ﬂSZ%ﬂﬂJENﬂqwﬁﬂ (EFy)

f521A10508910 Cement Kiln Dust (CKD) 2% = 0.52 fiu CO/Aujuifia
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= d
A HN T3 UFLIUA

[y -g a A 1 9 A a
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[ ¥ a o a 1 1 A a
AT UTINAIMEITNIA  AIFDIeTiMAN = 4018.25 x Q,,
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ENERGY

1. ENERGY

1.1 Overview

This chapter discusses inventory methods for emissions of SO, and direct and indirect
greenhouse gases from energy sources, comprising CO,; CH,; N,O, NO,, CO and
NMVOC. Energy systems are extremely complex and widespread components of
national economies. The full range of greenhouse gases is emitted from the production,
transformation, handling and consumption of energy commodities, Chapter 2, Industrial
Processes, discusses emissions which arise jointly from fuel use in industrial processes and
provides guidance on attributing the emissions to the energy or industrial process
categories. The various emissions from energy systems are organised in two main
categories: Emissions from Fuel Combustion and Fugitive Emissions.

Emissions from Fuel Combustion

CO, emissions from fuel combustion are discussed separately and in some depth because
they can be calculated accurately at a highly aggregated level, unlike other gases. CO,
emissions are primarily dependent on the carbon content of the fuel. The IPCC
Reference Approach for CO, emissions is a simple, accurate and internationally
transparent approach which takes advantage of this fact.

CO, from energy activities can be estimated from energy supply data, with a few
adjustments such as for carbon non-oxidised. Supply data for all commercial fuels are
available from international data bases covering individual countries of the world. These
data, together with typical carbon content figures, provide a sound starting point for the
estimation of CQO, inventories, particularly for global or regional studies. However,
because fuel qualities and emission factors may differ markedly between countries,
sometimes by as much as ten percent for nominally similar fuels, national inventories
should be prepared using local emission factors and energy data where possible.

Unlike CO,, national inventories of CH,;, N,O, NO,, CO and NMVOCs require more
detailed information. Accurate estimation of their emissions depends on knowledge of
several interrelated factors, including combustion conditions, technology, and emission
control policies, as well as fuel characteristics. The methods must, in general, be applied
at a detailed activity/technology level. CO, emissions may also be calculated at the more
detailed level required for other gases. [ndeed, when calculating non-CO, emissions
national experts are encouraged to calculate CO, emissions at the same time, as
reconciliation of total CO, emissions estimated in this manner with those obtained from
the Reference Approach provides a valuable verification process. Procedures for
estimating CO, and non-CO, emissions at the detailed or more aggregated levels of
activity are presented in this chapter. The methods for estimating the gases are divided in
“Tiers"” encompassing different levels of activity and technology detail. Tier 1 methods
are generally very simple requiring less data and expertise than the most complicated
Tier 3 methods.

Fugitive Emissions

In addition to the emission of greenhouse gases from fuel combustion, other emissions into the
atmosphere occur in an unplanned or a deliberate manner. These are fugitive emissions.
Fugitive emissions are intentional or unintentional releases of gases from anthropogenic
activities. In particular, they may arise from the production, processing, transmission,
storage and use of fuels, and include emissions from combustion only where it does not
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support a productive activity (e.g., flaring of natural gases at oil and gas production
facilities). The most significant greenhouse gas emissions in this category are methane
emissions from coal mining and from oil and gas systems. There are also emissions of other
gases, such as CO, and NMVOC:s as fugitive or by-product emissions from energy systems.

1.1.1 Recent Developments

As part of Phase Il of the IPCC/OECD/IEA Programme on National Greenhouse Gas
(GHG) Inventories an expert group on GHG Emissions from Fuel Combustion was set
up. The group included over forty experts from various geographical and professional
backgrounds. The terms of reference of this group were to continue improving the
estimation methodologies on emissions from fuel combustion which had been published in
the IPCC Guidelines for National Greenhouse Inventories in March 1995.

The issues addressed by the group can be divided into several broad areas:
e  harmonisation of international emission estimation methodologies and reporting;
° improvement and review of emission factors;

e development of a new Tier 1 method for estimating non-CO, GHG and SO,
emissions based on fuel consumption;

e  development of a new Tier 2 method for estimating emissions from aircraft.

In addition the group identified areas for further work. These are listed at the end of this
chapter.

The results of the group's work on the final three items listed above are contained in the
sections which follow. The experts’ conclusions following a review and discussion of the
_harmonisation of methodologies are summarised in the following statement.

Harmonisation of International Emission Estimation NMethodologies and
Reporting

Two approaches to drawing up and presenting national emission inventories in
comparable form are currently in use:

e  The IPCC Guidelines for National Greenhouse Gas Inventories, and
¢ the joint EMEP/CORINAIR Atmospheric Emission Inventory Guidebook.

Countries which are Parties to both Conventions have to apply both reporting
procedures to each Convention. The IPCC approach meets FCCC needs for calculating
national totals (without further spatial resolution) and identifying sectors within which
emissions occur, whereas the EMEP/CORINAIR approach is technology based and
includes spatial allocation of emissions (point and area sources).

Both systems follow the same basic principles :

e complete coverage of anthropogenic emissions (CORINAIR also considers natural
emissions);

e  annual source category totals of national emissions;
e  clear distinction between energy and non-energy related emissions;

e transparency and full documentation permitting detailed verification of activity data
and emission factors.
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To date, considerable progress has been made in the harmonisation of the IPCC and
EMEP/CORINAIR approaches. The IPCC Expert Group on Fuel Combustion has made
changes to the fuel list and to the source/sink categories to allow more direct comparison
of the two approaches:

e  Biomass fuels will be allocated to the various source categories (CO; from biomass
will not be reported in national totals).

¢ In order to estimate the full emissions of the industry sector, emissions from
autoproduction should be included with emissions from other fuel use within
industry. At the same time the emissions from the autoproduction of electricity and
heat should be excluded from the energy transformation source category to avoid
double counting. This change brings the [PCC source categories for manufacturing
and transformation industries into line with those used by CORINAIR,

¢  Treatment of evaporative emissions (NMVOC) from road transport in the IPCC
Tier 2 method is consistent with CORINAIR. = Combustion and evaporative
emissions should be reported separately. In the IPCC Tier 1 method, all emissions
from road transport are included together under fuel combustion.

The CORINAIR programme has now developed its approach further to include additional
sectors and sub-divisions (e.g. the definition of civil aviation is now in line with the IPCC
definition) so that a complete CORINAIR inventory, including emission estimates, can be
used to produce reports in both the FCCC/IPCC or EMEP/CORINAIR reporting formats
for submission to their respective Conventions. Minor adjustments based on additional
local knowledge may be necessary to complete such reports for submission,

One difference between the approaches remains.

e Spatial allocation of road transport emissions: here CORINAIR, with a view to the
input requirements of atmospheric dispersion models, applies the principle of
territoriality (emission allocation according to fuel consumption) whereas the IPCC
is bound to the principle of political responsibility (allocation according to fuel sale).
For the IPCC, countries with a big disparity between emissions from fuel sales and
fuel consumption have the option of estimating true consumption and reporting the
emissions from consumption and trade separately. However, national totals must be
on the basis of fuel sales.

1.1.2 Organisation of the Chapter

In addition to this introduction, this chapter is organised into four separate substantive
sections covering fuel combustion and fugitive emissions:

¢  Simple Methods (Tier 1): Emissions from all sources of combustion are estimated
on the basis of the quantities of fuel consumed and average emission factors. The
IPCC Reference Approach for CO, is presented together with new methaods for the
estimation of CO, and non-CQO, emissions from the main source categories.

e Detailed Methods (Tiers 2/3): Emission estimations are based on detailed
fuel/technology information covering stationary and mobile sources.

e  Fugitive emissions from coal mining and handling: Emissions are generated as
a result of the mining and handling of coal, primarily methane emissions from coal
mining. Other emission<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>