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(O dsa ) @hadl sgimall = CV
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sl 5 A CO2 t5ad Aol duill =(44/12)
cra Badindl) Apdacssl) ol slie] 5 cpm 3 eoSal L (gsal) 2585l Clbaalsar Aabeiall Jalsall aladiad o) Sy
Bagiall ye anll Lually IPCC Js

f o) Bl e IS eSleia) a3 Al 258l il 8 sasasall (oSl GlaeS Gl i) g aiay
b leda el Al i) 5 saenl) deliaS clelial) s 8 dal 2saS cSlgnad L) 5 Lgia
A Alabeal) (jmjal) 13gd il 5 (LadannY) Jeleae uent] Jaill L

Lisa) 4585l gl gpinall x (ool o) Gapaall sl dsaS = (i Lia) ARl 03,0 e
103 x Ol O gl dssi x (Jsa bn [ GsuS Gh) laay) Jalaa x (b Js

s 2SIl 3850 A o Lo e Jens DD acatdl 35850 Jana (0 e 038 -k

1520y Jalaa laes .5.1.3

el el o iy kY dalee oy a1 @y Llad cidagy) 0 0 €I G ) Jalaad) 138
APCC U (e gy (msall mdll Lyl oda b coadiel 385 (53 3laaY) W 5 aloyl) 8 ddaall Lo
00l dsleall pladiuly COz dueS Glus (55 dileg

o 530SV ol X (Jsn lins [35) Jlaa¥) dalas X (U lins) A8gyaal) 33l) 43S =CO, 28

[77 zasd 1099 sgd duhainll cilindad) g laiall el 5 ¢0.995 3lall dowlly 5308y Jalaa

4 The carbon content of a fuel is an inherent chemical property (i.e. mass of carbon atoms relative to total mass of the fuel). The carbon
content of crude oil is often measured in degrees using the API (American Petroleum Institute) gravity scale. Using an estimate of
world average API gravity of 32.5 +/-2 degrees, the global average carbon composition of crude oil would be about 85 +/-1
per cent. (CGE GHG Inventory Handbool (NAI) Enery Sector — Fuel Combustion)
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B B Al s b Al 3581 Lol Calital (50,8 (gginas (oall ssinall 3 Jsand) s
3 Gl Ly s IPCC U8 (1 g (orasal) Jlaal) cBlalas curaiel 3t (CH4, N20)

cGasall oyl ) 8 ASIgaal) gl Jalail Calidal (o U (s5ina 5 (ol gginall 3 Jgta

IPCC kg/Gj Gjlk

21.1 21.00 0.0402 Goo (038) L 340
20.2 19 0.04 Ggila
18.9 18 0.04480 G
19.5 185 0.04459 Gl g S
19.6 19 0.04375 g S
20 21.50 0.04187 crude oil
20.9 20 0.04019 b
215 28.20 0.03475 Petroleum coke
26 26.3 0.00837 [ES
17.2 185 0.037679 (Gi/CubM) (asslall 5l
15.3 15.8 0.0473086 LPG Juwall )

:2005 alal dBlal) glad & didal) il clilan) Glua 2.3

dleal) 038 8 oy s (9)90nY) 3530l Ga e Gty IS8 Ldlall AU Joatl) (lingl i) Ll aaies
258l b Al Adlesl A8l Jusady slally sl aas] AU ) disn Sy gl LSl Jaas
AL 2 laby . A8leS 5l ASalSun A8l gl f diiie (e dla JSE L) ASEA) Bal paiiusy s

.(transportation) &S xie (5aY1s (stationary) 3yt B Y1 GlasY) il (e et d8Ual) ¢ Uad (penaly

il Glaay)

Jane e %25 Moms Lidlle sylaa) Jaee 5ok (o3 Jaill gL o @il 3hany) oais
Ldal) @hle il Jase (oG0S sl i) GBlyial sl dilkally 28 ¢ U ol
gatidy Jall g ad lae A8l ¢ Und 8 ASIgtudll el men Jaadll 138 Gpacaiss 543 ¢ s b

5 2006 IPCC Guidelines for National Greenhouse Inventories.
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2005 sle b pasall A2kl iy 28U ¢ s (e COp lblas) 14 Jgaad)

A | & | c | 0o | E | F |

Production Imports  Exports International Stock Apparent
Bunkers Change  Consumption
Fuel Type NG(10*3cubm) F=(A+B
Kton (others) -C-D-E)
Liquid Primary  Crude Oil
Fossil Fuels Orimulsion
Natural Gas
Liquids
Secondary  Gasoline 1278.08 1370.08 184.52 1253.22 1210.42
FUels et Kerosene 150.00 000  56.00 6.52 87.48
Other 119.32 0.00 72.12 -19.65 66.85
Kerosene
Shale Oil 0.00
Gas / Diesel 3676.81 3420.00 893 28.65 6563.24
Oil
Residual Fuel 4358.00 1386.97  3.62 400.28 5341.07
Qil
LPG 554.64 211.00 7.60 0.00 758.04
Ethane 0.00
Naphtha 0.00
Bitumen 0.00
Lubricants 0.00 1.38 0.00 - 20937.38
20936.01
Petroleum 172.18 0.00 413.09 -382.24 141.33
Coke
Refinery 148.00 0.00 0.00 0.00 148.00
Feedstocks
Other Oil 608.00 105.00 0.00 0.00 0.00 713.00
(heavy
products)
Liquid Fossil Totals 11065.04 6494.42 | 745.87 m 19649.23 | 36462.81
Solid Primary  Anthracite
Fossil Fuels Coking Coal
Other Bit.
Coal
Sub-bit. Coal
Lignite
Oil Shale
Peat
Secondary BKB &
Fuels Patent Fuel
Coke
Oven/Gas
Coke
Gaseous Natural Gaseous 8052769.00 8052769.00
Fossil Gas (Dry) Fossil

. e/ ] | /| | |

Biomass total
Solid
Liquid
Gas
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Continue Table 4

I N I R

Conversion Apparent Carbon Carbon Carbon
Factor Consumption Emission Content Content
factor
Fuel Type (Tj/Unit) (TJ) (tCITI) (tc) (Gg C)
H=(FxG) J=(HxI) K=(J/1000)
Liquid Primary  Crude Oil
Fossil Fuels I,
Natural Gas
Liquids
Secondary  Gasoline 44.80 54,222.68 17.851 968,335.20 968.34
Fuels 3ot Kerosene 44.59 3,900.41 17.941 69,982.40 69.98
Other Kerosene 43.75 2,924.83 18.29 53,482.66 53.48
Shale Qil 0.00 0.00 0.00
Gas / Diesel Qil 42.70 280,271.92 18.731 5,250,588.00 5,250.59
Residual Fuel 40.19 214,664.95 20.901 4,486,500.48 4,486.50
Qil
LPG 47.31 35,861.94 15.851 568,532.25 568.53
Ethane
Naphtha
Bitumen
Lubricants
Petroleum Coke 34.75 4,911.01 28.2 138,490.49 138.49
Refinery 47.31 7,001.67 15.851 111,000.00 111.00
Feedstocks (ref-
gas)
Other Qil 40.191 28,656.44 19.91 570,400.00 570.40
(heavy
products)

Liquid Fossil Totals _ 632,415.85 _ 12,217,311.49 | 12,217.31

Solid Primary  Anthracite
Fossil Fuels Coking Coal
Other Bit. Coal
Sub-bit. Coal
Lignite

Oil Shale

Peat

Secondary BKB & Patent
Fuels Fuel
Coke Oven/Gas
Coke

Solid Fuel Totals

Gaseous Natural Gaseous Fossil 0.0376794 303,423.50 18.57779052 5,636,938.30 5,636.94
Fossil Gas (Dry)

Biomass total
Solid Biomass
Liquid Biomass
Gas Biomass
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Continue Table 4

- | v | N | o | ° |

Carbon Net Carbon Fraction of Actual Actual CO2
Stored Emissions carbon Carbon Emissions
Oxidised Emissions
Fuel Type (Gg C) (Gg C) (Gg C) (Gg CO2)
M=(K-L) O=(MxN) P=(0x[44/12])
Liquid Primary Crude Oil
Fossil Fuels I,
Natural Gas
Liquids
Secondary Gasoline 0 968.34 0.99 958.65 3,515.06
el Jet Kerosene 0 69.98 0.99 69.28 254.04
Other Kerosene 0 53.48 0.99 52.95 194.14
Shale Qil 0 0.00 0.99 0.00 0.00
Gas / Diesel 0.00 5,250.59 0.99 5,198.08 19,059.63
Qil
Residual Fuel 4,486.50 0.99 4,441.64 16,286.00
Qil
LPG 0.00 568.53 0.99 562.85 2,063.77
Ethane 0.00 5,250.59 0.99 5,198.08 19,059.63
Naphtha 4,486.50 0.99 4,441.64 16,286.00
Bitumen 0.00 568.53 0.99 562.85 2,063.77
Lubricants 0.00 0.00 0.99 0.00 0.00
Petroleum 13.84904913 124.64 0.98 122.15 447.88
Coke
Refinery 111.00 0.99 109.89 402.93
Feedstocks
(ref-gas)
Other Qil 570.4 0.00 0.98 0.00 0.00
(heavy
products)
Liquid Fossil Totals 584.25 11,633.06 16.81 11,515.49 42,223.45
Solid Primary Anthracite
Fossil Fuels Coking Coal
Other Bit. Coal
Sub-bit. Coal
Lignite
Qil Shale
Peat
Secondary BKB & Patent
Fuels Fuel
Coke Oven/Gas
Coke
Gaseous Natural Gaseous Fossil 1,955.17 3,681.77 3,644.95 13,364.82

Fossil  Gas (Dry)

Biomass total
Solid Biomass
Liquid Biomass
Gas Biomass
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Gleadl) g Uad SSadl & Waall

%2 %11
Jall gLk ’ el 3l g Uss

%22 %8

olily deliall g U
%9

b delical e cligs

PN PRGN %40

%8
(e jeae caes 2005 alal 28Ul ¢ Usil 258300 cile claca) ¢35 110 JSad)

ey yias o 2005 alal 28Ul g Usil 2800 Cle lacal cilaaSy 48 finall 2Ll .5 Jgaal

Energy_ COz CO2 CH. N2O
Consumption | emissions | per toe (kton) (kton)
(Mtoe) (Mt) (ton)
A-Fuel Combustion (Sectoral
Approach) 19.59 55.52 2.83 16.89 0.942
1-Energy Industries 8.78 26.16 2.98 1.946 0.369
- Public Electricity 6.90 21.70 3.14 0.620 0.110
- Refining & Extraction 1.88 4.46 2.38 1.326 0.259
2-Manufacturing Industry & 157 476 | 304 | 0060 | 0.081
Construction
3-Transport 444 12.46 2.81 1.722 0.139
4-0Other Sectors 481 12.15 2.52 12.930 0.354
- Service (Ser) 0.472 1.32 2.79 0.416 0.025
- Household (HH) 2.62 6.38 2.44 8.281 0.208
- Agriculture 1.7142 4.45 2.59 4.233 0.120
B- Fugitive 104.76
Grand Total of Energy Sector 58.05
(Mt of CO2 eq)

2005 sle b Slagy) 3 e eaiia o A6 Jgaal)

SHORT SUMMARY REPORT FOR NATIONAL GREENHOUSE GAS INVENTORIES (Gg)
GREENHOUSE GAS SOURCE AND SINK
CATEGORIES coz CH4 N20
Total National Emissions and Removals 121.42 | 0.900
Ener Reference Approach | 55,59 NA NA

gy Sectoral Approach | 55,52 | 121.42 | 0.900
A Fuel Combustion 55,515 | 16.659 | 0.900
B Fugitive Emissions from Fuels 0 104.76
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(g Uadlly 3985l caan Cllaadld daulidl) dbuadil) Jglaadl 2 Galadl Cradaly

.N20 (CH4 s)le clilay) .3.2.3

sl 0,629 Mga dlell il (g o) dueS cialy 388 (gl aal 5 i) cilall ad Ll
Ol A (golad Dopuiiall sl Ayl Ll agas Wl L (Gaymll 5Lal %44 5 Ll %56 ) COzeq (e Lik
o Lk (5ale 2.2 Jsa) %86 Nsa Lgia Liyasiiall Luan COzeq (0o ik (e 2.55 Jlsa Lmsiall sl
ClilasY) e slati ¥ caa B (11 JSAN ) COp (o 9AY) lilad) yaal Jane (e %78 5 ( COzeq

o) e e COzeq o bl gale 0.35 BlaaY) bl ge daslil

N20
10% (Total: 2.55 Mton of co2eq)
CH4 -
Cobustion : ‘ CHa
13% ' .

fugitives
7%

2005 ple 8 59 ylly sl (Sle @blaal gig 11 J<&)

il g Uall Iy moaaly 50 L 5 uilall cpda cblaa) & cole Undl) Calide daalse 12 JSA0 oy
%10.2 %11.5 %25 o Jadls dslally del)3l) g b 4l %49 oas ol Sle il 58V Gusdl)
Kl . Jul e %1.7 %25 G delially lardl) pelld G IS dan G5lam ¥ Laiy Jlll e
Jall 5 Ayl el e IS 4l %41 Mgns Sl Sle cilbilas] e 1Y) uail) 8lal) ¢ Ul das i
Y 5 %43 Ao deliall gl das o Loty %13.4 @ del) ) Lk Sl (e %15.4 %23 o

%2.8 claadll das jolam

Sl @blaa] aaam Ly cHhad) dlginay Goaal) 2585l pailias e CO; e cblaa) adiad ale JS
Ay dlee Led (525 (A gkl Jhe 35850 pailiad ) il ) dalgall o Aany S5l 5 il
e 0 A ) cBlalae (L ) 1agd Al LBl Abe Cliaalges pssiuall Slgall 3930
%50 JgaY) cranls Lagaye Holans ¥ Al ciladd) e fyoks J8Y) bl pndies Cum Jailly Jilial ol
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2005 ple b clelaill Catine 8 as8sl) (3m dniin g fully Glinall (e Slacal g5 .12 JSal

i) Gl ahle clilay) Glus .4.2.3

IS lplus 5y 28 Fugitive Emission’ - 4hesd Ao mlhial Lo ol dpedial) lind) e dae dually W
APCC J& (e Baainall Lngiall aa (38l5h Loy Juabia

Ul ke 2.2 &lss) CHA e chlaial (1o %88 J<in dalisall laelll (6 6-B Jgaall (e fraly g LSy
clelad calide b agisl) (3a Aadil (e diiial) %12 1 b i (s Sl e S

Al e A8 jnally djaiall Gl e deall)l cliles) .B=6 Jsaal)

SOURCE AND SINK ACTIVITY DATA EMISSION AGGREGATE
CATEGORIES ESTIMATES EMISSION
FACTORS
Fuel Quantity CH4 CH4
1 B2 Fugitives GJ Kton kton per Gj of the fuel
A- Oil
i Exploration (no. of wells drilled) NA NA 7.97E-07
ii Production of Crude QOil (production) 8.97E+08 32.50 3.62E-08
iii Transport of Crude Oil (Qnty. loaded on 5.29E+08 69.06 1.30E-07
tankers)
B- Natural Gas M Cubm Kton Gg per M cubm of
NG
1- Production/Processing (production) 8.05E+03 3.06 3.80E-04
2-Transmission/Distribution ((consumption) 7.08E+03 0.12 1.66E-05
1B2 ¢ Venting and Flaring GJ Kton Kg/Gj
Total flaring gas (production) | 1.58E+07 0.02 1.11E-03

7 Intentional or unintentional release of greenhouse gases may occur during the extraction, processing and delivery of fossil fuels to the
point of final use. These are known as fugitive emissions and differs from fuel combustion emissions. [1]
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2005 ~1994 53l A3lal) U 3 Aidal) e cilblas) v .4

Jalds sy aldll 23 (A3 Gl Gle) 50L) o Aealill Aalid) il olad sl g Usd Ailigl Tk
IPCC d.ﬂ e Badinall dueUndll Clasiill Wiy agigll (3yn cililee e dailill (CO,, CHay N2O) dasall culilad
Wasag . (transportation) :'\S);:u ©AYs (stationary) jicee ‘?Jj\ﬂ GlaaY) Gl e (plaad el i

aslan) GelSay jalias maaty

1996 <1995 1994 :adull Hse¥) e JST AU plse (B Bl bl e cilluall o3 b sl
U e S ALRYL el 5 5 Ll 555 JE (e Wolae) 5 llun 5 3 1999 1998 <1997
On sl Ll Ll LAECS Lysudl 40,30 B8l L b 28]} A gane J (pe salac] &3 (531 2005 sla]
lalie] @lldy Lpanyal) Aokl aladiuds Lath (50,80 aesl A6 5l il s &3 33 2004 5 2000 (ole
Aabiie opaal (53 (gyiad) Slany) ol L sa)lsll 5 Algieall radall Ay Skl il S e

cgind) 03] luadi caw) Bl e 358 aaed @lldg o(@llgl) Lol gyrcadl) duyal) sl

o Talae) lglen 5 s 3sanl 8 53)lsl) el e Taliie) CO, Sl ) clles s
IPCC i 5 bl 8 53)lsll Gilasy) o labaad danapall ail) Condiel Gon b cgypuadl 25851 Lailad
Badlayl gl (sginall e e Talael

o)) ddee il Lasle Laje b Lad aa

2005 51994 sls o 358 DS GHG Adall e o) sk 1.4

35850 sobas o S (<8 saldieY Dl Ljpe 3 Adal)l bl bl 81 Gupeeal) B3l g Ui ey
A Tl Fad) Q}J-w\ o oSV Ll Sl sl B Sl JS8 WS L anb Sleg b e dsiaY)
oe A3l GHG e A skt 13 S (s g Uil 130 3 353l Ba lbibee e ) candyl) Sl
1994 ale o 55l Pla ASlgiaal) gl 28U S sbity &igmcan A8l gL 5 3585l Gpn liles

caleWadll s deyge ) 4S8 7 Joaadl w2005

& 8K €O, Uik (sle 58350l Lo S el €830 1.66 sy hlaal) daS el ) ilidl) yus
%3.92 )k (goins sad Jaee iy Wina 1994 oo b (31<6 CO, Uk (ke 38.24 Jigms 43)lke 2005 Hle
Dha A Lol g Uil (56000196 N 11.7 (3 )l o3 Augilil) d8Uall e llall gai Jana (o S8 585
COp Uk 2.98 asnn wie Wyl dl) oda PlA gl Jlacall dalea o 3y - (Lsiw %4.7) Lewis 353

LA Ll e ol UK ¢ 8180

8 Net calorific values (NCVs) measure the quantity of heat liberated by the complete combustion of a unit volume or mass of a fuel,
assuming that the water resulting from combustion remains as a vapor, and the heat of the vapor is not recovered. Gross calorific
values (GCVs), in contrast, are estimated assuming that this water vapor is completely condensed and the heat is recovered, and are
therefore slightly larger. However , GCV= NCV/0.95.
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10200551994 ale g 5580 DS Bl g Und 3 cllgiond) 3585l 2 Aidall file libeg) ok 713 J<ad)

due il leladl) s Te350 20055 1994 le o 553 DA Lol cle liles) sk 7 Jgaad

2005 1999 1998 1996 (Ozeq) 1994 %
56.15 43.14 40.41 34.75 34.69 33.94 Gleladl) Crn 3680 Ba
26.31 20.57 18.51 14.23 14.48 14.20 k) ¢ s . ]
21.75 16.63 13.94 9.36 9.61 9.54 Lo sligs A

4.57 3.94 4.56 4.87 4.87 4.66 Faaiayy Ahadll delal) .o

4.79 5.80 5.56 5.24 5.08 4.56 slidly deliall ¢ i .2
12.54 7.44 7.18 6.92 7.27 7.26 Jall ¢ Ui .3
12.51 9.33 9.15 8.36 7.85 7.92 GAY! cile Wl .4
1.33 0.20 0.20 0.13 0.15 0.12 clardl) g Uab

6.62 6.62 6.50 6.00 5.93 5.79 Sl gladl) .

4.56 2.51 2.45 2.23 1.77 2.02 do)jl pliad .z
104.76 | 202.89 | 201.95 205.43 224.47 | 204.49 (kton of CH4) el cultilasiy)

58.35 ‘ 47.40 ’ 44.65 ‘ 39.07 ‘ 39.41

38.24

(COzeq) sV

ddas il aleladl) allua) (2.4

cileadll s Lej9a 2005 51994 ale cro IS8 Ak @ile cllanal o A5lka 155 14 (DAY pa

e il

o danll) Al chile by G reaal (Raalaiay) clelivally sl ailg) a8l ¢ Uas (<
%14 5 L yeSll %29) cihlaaY) dsns (e %42 Jsa V) 1994 ole ciln Aoy 3pall Sloke

9 for the years from 2000 to 2004 only the CO, emissions are estimated using the reference approach as the available data was for the oil
products consumption.

10 Quantities of the greenhouse gases are expressed in terms of CO,-equivalence (CO,-¢), where the emission amount of each gas is
converted to CO,-e according to its Global Warming Potential (GWP) that are equals to 21 for CH, and 310 for N,O [11].
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SECTORAL REPORT FOR ENERGY

GREENHOUSE GAS SOURCE AND SINK CO:2 CHa N.O
CATEGORIES (Gg) ) (Gg)

Total Energy 55,503 121.64 0.942
A. Fuel Combustion Activities (Sectoral Approach) 55,503 16.89 0.942
1. Energy Industries 26,159 1.95 0.37

a. Public Electricity 21,700 0.62 0.11

b. Petroleum Refining 4,459 1.33 0.26

2. Manufacturing and Construction 4,756 0.287 0.081

a. Iron and Steel

b. Non-Ferrous Metals

c. Chemicals

d. Pulp, Paper and Print

e. Food Processing, Beverages and Tobacco
f. Other (please specify)

3. Transport 12,457 1.7225 0.1386

a. Civil Aviation 383.52 0.006 0.024

b. Road Transportation 11,917.29 0.000 0.000

c. Railways 133.22 1.695 0.112

d. Navigation 11.33 0.020 0.002

e. Other (Pipeline Transport) 11.6 0.0015 0.0002

4. Other Sectors 12,132 12.930 0.354

a Commercial/Institutional 1,315 0.416 0.025

b Residential 6,381 8.281 0.208

¢ Agriculture/Forestry/Fishing 4,437 4.233 0.120
B Fugitive Emissions from Fuels 0 104.8 0
1. Solid Fuels 0 0 0
a Coal Mining -- --

b Solid Fuel Transformation — - -
¢ Other (please specify) - -

2. Oil and Natural Gas 0 104.8 0
a Oil 101.6
b Natural Gas 3.2
¢ Venting and Flaring 0.0178

Memo Items )

International Bunkers - -
Aviation -- -
Marine - --

CO; Emissions from Biomass 1,035
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Details of GHG emissions for relevant sectors that are included in the Energy Sectors are in the following tables

Aggregated GHG emissions in relevant sectors

A | &8 | ____c

Consumption Emissions Emission Factors

TJ kton (Ton polluant/TJ) B/C*1000

Fuel Consumbtion Activities CO2 CH4  N20 COo2 CH4 N20
1 Energy Industries 367399.27 2615859 195 0.37 71.20 0.074 1.00E-03
2 Industries and Construction 65570.23 4755.72 0.29 0.08 72.53 0.060 1.24E-03
3 Transport 185922.93 1246859 172 0.14 67.06 0.138 7.45E-04
4 Other Sectors 201169.33 12132.02 1293 0.35 60.31 1.066 1.76E-03
a Commercial/Institutional 19757.19 1314.71 0.42 0.02 66.54 0.316 1.26E-03
b Residential 109645.52 6380.69 828 0.21 58.19 1.298 1.90E-03
¢ Agriculture 71766.63 4436.62 423 012 61.82 0.954 1.68E-03

Fugitives and Flaring Emissions

Crccomes < ATVITYORTA L s T RRetors T
CHa4 CO2 N20

Fuel Quantity CHs CO2 N20
1 B2 Fugitives GJ(Mcubm) Kton Kton Kito
n
A- Oil kton per Gj of
the fuel
i Exploration (no. of wells NA 7.97E-07 2.42E-06 ND
drilled)

ii Production of Crude (production) ~ 8.97E+08 3250 2.38 3.62E-08 2.66E-09 na
Qil

iii Transport of Crude (Qnty. loaded  5.29E+08 69.06  6.27 1.30E-07 1.18E-08 na
oil on tankers)
B- Natural Gas Gg per 1076 cubm of the fuel

i Production/Processing (production) ~ 8.05E+03  3.06  1.13 3.80E-04 1.40E-04 NA

i (consumption ~ 7.08E+03  0.12 0.00 1.66E-05 8.80E-08 nd
Transmission/Distribution
1B2 c Venting and GJ Ka/Gj(3) Kg/Gj Kg/Gj

Flaring

Total Flaring Gas - 1.58E+07 294.4 W 1.11E-03 1.11E-
1 04

Sectoral Emissions
Energy Industry: Fuel Combustion Activities - Detailed Fuel Type Based Calculation

Activity Data Emission Estimates (B) Aggregated Emission Factor
SOURCE AND A

SINK

CATEGORIES Consumption Emissions
TJ B/C
COz (kton)  CHa(ton) N20 (ton) COz (ton/TJ)  CHa(ton/Tj)  N20(ton/Tj)
Kerosene 3.208 0.211 0.030 0.006 65.707 9.45E-03 1.89E-03
Diesel 5710.397 388.330 53.971 10.801 68.004 9.45E-03 1.89E-03
Fuel Oil 171712.728 13027.338  1622.922 324.790 75.867 9.45E-03 1.89E-03
Refinery Gas 6933.545 399.010 65.532 13.115 57.548 9.45E-03 1.89E-03
Natural gas 183039.394 12343.697 203.174 20.336 67.437 1.11E-03 1.11E-04
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Manufacturing& Construction: Fuel Combustion Activities- Detailed fuel type Based

Calculation

SOURCE AND A

SINK Consumption Emissions
CATEGORIES
TJ B/C
CO2 (kton)  CHa(ton) N20 (ton) COgz (ton/TJ) CHa(ton/Tj)  N20(ton/Tj)

Gasoline (Caz) 0.00 0.000 0.000 0.0 - - -
Gas/Diesel Oil 18,583.30 1,263.74 82.178 24.7 68.00 4.42E-03 1.33E-03
Residual Fuel Oil 38,719.11 2,951.56 171.221 51.5 76.23 4.42E-03 1.33E-03
LPG 3,336.72 192.02 14.755 4.4 57.55 4.42E-03 1.33E-03
Petroleum Coke 606.19 57.67 0.000 0.00 95.14 0.00E+00 0.00E+00
Refinery Gas 0.00 0.00 0.000 0.0 - - -
Natural gas 3,448.27 232.54 19.17 0.38 67.44 5.56E-03 1.11E-04

Transportation : Fuel Combustion Activities - Detailed fuel type Based Calculation

Activity Data Emission Estimates (B) Aggregated Emission Factor
SOURCE AND (A)

SINK . -
CATEGORIES Consumption Emissions

TJ B/C
CO2 (kton) CH4 (ton) N20O (ton) CO2 CH4 N20

(Kton/TJ) (ton/Tj) (ton/Tj)
Domestic Aviation 5888.41 383.52 6.20 23.554 65.131 1.1E-03 4.0E-03
Road Gasoline 3485.17 1075.23 33.977 64.826 2.0E-02 6.3E-04 6.3E-04
Transport  pjege 8443.74 619.97 78.364 68.004 5.0E-03 6.3E-04 6.3E-04
Rail Transport 1959.04 133.22 19.59 2.476 68.004 1.0E-02 1.3E-03
National Navigation 148.63 11.33 1.49 0.188 76.228 1.0E-02 1.3E-03

185922.93 12456.98 1722.48 138.560 67.001 9.3E-03 7.5E-04

Other sectors: Fuel Combustion Activities- Detailed fuel type Based Calculation

Activity Data (A) Emission Estimates (B) Aggregated Emission Factor

SOURCE AND SINK

CATEGORIES Consumption Emissions
T B/C
CO2 CHa4 N20 CO2 CHa N20
(kton) (ton) (ton) (ton/TJ)  (ton/Tj) (ton/Tj)
Commercial/Institutional 19757.186 1314.712  416.086 24.973 66.543 0.021 1.26E-03
Residential 109645.519 6913.598 8281.471 208.151 63.054  0.076 1.90E-03
Agriculture / Forestry / 71766.628 4938276  4232.743 120.494  68.810 0.059 1.68E-03
INC-SY_GHG_Energy Inventory-Ar g FRIR] &LLES (382) @hall (il cble 3


http://www.inc-sy.org/

WWW.INc-sy.org LA clpaill Jg¥) s g3 dae) g g s

TABLE 1.A(a) SECTORAL BACKGROUND DATA FOR ENERGY SYRIA
Fuel Combustion Activities- Sectoral Approach 2005
(Sheet 1 of 3)
GREENHOOUSE GAS SOURCE AND SINK AGGREGATE ACTIVITY IMPLIED EMISSION FACTORS EMISSIONS
GATEGORIES DATA
Consumption (TJ) CO2 (T/TJ) CHs N20 CO2 CHs N20
tTd kag/TJ Gg
1.A.FUEL CONSUMPTION 819890.94 68.06 2.03E-02 6.50E-04 55802.4 16.68 0.53
Liquid Fuel 611536.73 67.62 1.12E-02 1.87E-05 41349.2 6.87 0.01
Solid Fuel 4911.01 109.53 2.60E-01 4.22E-03 537.9 1.28 0.02
Gaseous Fuel 186487.66 66.19 1.19E-03 2.06E-03 12343.7 0.22 0.38
Biomass 16955.542 61.016 4.90E-01 6.91E-03 1034.6 8.31 0.12
1.A.1.Energy Industries 367399.27 26158.59 0.7854 0.1369
Liquid Fuel 184359.88 74.93 3.16E-03 6.32E-04 13814.89 0.5822 0.1165
Solid Fuel 0.00 0.00
Gaseous Fuel 183039.39 67.44 1.11E-03 1.11E-04 12343.70 0.2032 0.0203
Biomass 0.00
a. Public Electricity and Heating Production 290371.12 74.73 2.14E-03 4.03E-04 21700.00 0.6200 0.1171
Liquid Fuel 162815.20 80.45 2.94E-03 6.32E-04 13097.96 0.4784 0.1029
Solid Fuel
Gaseous Fuel 127555.92 67.44 1.11E-03 1.11E-04 8602.04 0.1416 0.0142
Biomass
b. Petroleum Refinery 77028.15 4458.59 0.1654 0.0269
Liquid Fuel 21544.68 33.28 4.82E-03 9.60E-04 716.93 0.1038 0.0207
Solid Fuel
Gaseous Fuel 55483.47 67.44 1.11E-03 1.11E-04 3741.66 0.0616 0.0062
Biomass
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TABLE 1.A(a) SECTORAL BACKGROUND DATA FOR ENERGY SYRIA
Fuel Combustion Activities- Sectoral Approach 2005
(Sheet 2 of 3)
GREENHOOUSE GAS SOURCE AND AGGREGATE ACTIVITY IMPLIED EMISSION FACTORS EMISSIONS
SINK GATEGORIES DATA
Consumption (TJ) CO2 (T/TJ) CHs Consumption (TJ) CO2 (T/TJ) CHa Consumption (TJ)
/1) kg/TJ
1.A.2.Mnufacturing Industries and 65570.23 62.760 2.02E-03 5.24E-04 4115.19 0.132 0.034
Construction
Liquid Fuel 61515.77 63.116 1.84E-03 5.53E-04 3882.65 0.113 0.034
Solid Fuel 606.19
Gaseous Fuel 3448.27 67.437 5.56E-03 1.11E-04 232,54 0.019 0.000
Biomass
1.A.3.Transport 185752.11
Liquid Fuel 185752.11 67.000 9.20E-03 6.75E-04 12445.36 1.709 0.125
Solid Fuel
Gaseous Fuel
Biomass
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TABLE 1.A(a) SECTORAL BACKGROUND DATA FOR ENERGY SYRIA
Fuel Combustion Activities- Sectoral Approach 2005
(Sheet 3 of 3)
GREENHOOUSE GAS SOURCE AND SINK ~ AGGREGATE ACTIVITY IMPLIED EMISSION FACTORS EMISSIONS
GATEGORIES DATA
Consumption (TJ) CO2 (T/TJ) CHa N20 CO2 CHs N20
t/TJ kag/TJ Gg
1.A.4.0ther Sectors 201169.33 13166.59 10.600 0.294
Liquid Fuel 179908.97 65.737 5.18E-03 9.49E-04 11826.65 0.933 0.171
Solid Fuel 4304.82 70.939 3.16E-01 1.47E-03 305.38 1.359 0.006
Gaseous Fuel 0.00
Biomass 16955.54 61.016 4.90E-01 6.91E-03 1034.56 8.308 0.117
a. Commercial / Institutional 19757.19
Liquid Fuel 19757.19 66.543 1.05E-02 6.32E-04 1314.71 0.208 0.012
Solid Fuel
Gaseous Fuel
Biomass
b. Residential 109645.52
Liquid Fuel 99401.93 64.191 4.19E-03 1.26E-03 6380.69 0.416 0.126
Solid Fuel
Gaseous Fuel 0.00
Biomass 10243.59 52.023 6.04E-01 8.05E-03 532.90 6.188 0.083
a. Agriculture/Forestry/Fishing 71766.63
Liquid Fuel 60749.85 68.004 5.08E-03 5.37E-04 4131.24 0.309 0.033
Solid Fuel 4304.82 70.939 3.16E-01 1.47E-03 305.38 1.359 0.006
Gaseous Fuel 0.00
Biomass 6711.96 48.973 2.07E-01 3.38E-03 501.66 2.120 0.035

INC-SY_GHG_Energy Inventory-Ar cAysm & A8 g Uadl (238all) (ghall Luloal¥) cble 3


http://www.inc-sy.org/

WWW.inc-sy.org LA clpaill J5Y) gl £30) dae) gk

One 8 LS 28501 glily Lanadyl) Langlonall ) daclls (il jle GlesdY dual 58] cBlalaal) .13 Gade
NCVS™ Causny (IPCC 2006 alall Akl yuaill 45l GaogSall Aisgll (soliyy! ol b

TABLE 1.7
CH, DEFAULT (UNCONTROLLED) EMISSION FACTORS (IN KG/T))
Coalla) Natural il Wood/ Charcoal | Other Biomass
Gas Wood Wasta and Wastes(c)
Energy Industries 1 1 3 30(b) 200(b) 30
Manufacturing Industries and 10 5 2 0 200 i
Construction
Transport Aviation(d) 05
. Gaaline | Diesel
Foad A CH I
Railways 10 5
Navigation 10 5
Other Commercialfinstitutional 10 5 10 300 200 300
Sectors | e 0 5 10 300 200 30
Agricutturel | Stationary 300 5 10 300 200 300
Forestry/
Fising | pgopie 5 5

Mata: These factors are considered a5 the best available global default factors to date,
(a) The emission factors for brown coal may be several times higher than thase for hard coal,

(b} These factars are for fuel combustion in the energy industries. For charceal production, please refer ta Table 1-14, Default Non-CO; Emission Factors for Charcoal
Praduction,

(&) Includes dung and agricultural, municipal and industrial wastes.

(el) In the cruise mode CHy emissions are assumed to be negligible (Wissen et al, 1684]. For LTO cycles only {ie, below an altitude of 814 metres (3000 ft) the
emission factar is 3 kg'T) {10% of total VOC factor) (Olivier, 1981). Since globally about 10% of the total fuel is consumed in LTO cydes (Olivier, 1095), the resulting
fleet averaged factor is 0.5 kg/T].

(e} Emission factors for 2-stroke engines may be three times higher than thase for 4-stroke engines.

11 Net calorific values (NCVs) measure the quantity of heat liberated by the complete combustion of a unit volume or mass of a fuel,
assuming that the water resulting from combustion remains as a vapor, and the heat of the vapor is not recovered. Gross calorific
values (GCVs), in contrast, are estimated assuming that this water vapor is completely condensed and the heat is recovered, and
are therefore slightly larger. Default data in the Revised 1996 IPCC Guidelines are based on NCVs.
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TABLE1-8
N, O DeFAULT (UNCONTROLLED) EMissIoN FACTORS (IN KGIT))
Coall® | Natural Qil Wood/ | Charcoal | Other Biomass
Gas Wood Waste and Wastes(c)
Energy Industrias 14 01 04 4b) 4(b) !
Manufacturing Industries and 14 01 06 4 4 §
Construction
Transport | Avigtion 2
. Gasoline | Diesel
Raud O [Todd | 08
Railways 14 06
Navigation 14 06
Other Commercialiinstitutional 14 01 06 4 1 !
Sactors
Residential 14 01 06 4 1 §
Agricuture/ | Sationary 14 01 04 { 1 4
Farastry/
Fising | obie 0] 06
Note: These factors are considared as the best avalable global default factors to dita,
(o) Brown coals may produce less Ny than bituminous coals; some measurements have shown that NoO emissions by hard coal combustion in power plants may be
negligible, NaCemissions from FBC ara generally about 10 times higher than from bailers
{b] These factors are for fuel combustion in the energy industriss. For charcoal production, plsase refer to Taple 1-14, Defautt Non-CO; Emission Factors for Charcoa
Production,
(c) Includes dung and agricultural, municipal ancl industrial wasts,
(d) When there is a significant number of cars with 3-way catalysts in the country, raad transpart emission factors should be increased accordingly. Emissian factars for 2-
stroke engines may be three times higher than thase for d-stroke engines

Source: IPCC Reference Manual — VVolume 3, table 1-8, p. 1.36

12 Net calorific values (NCVs) measure the quantity of heat liberated by the complete combustion of a unit volume or mass of a fuel,
assuming that the water resulting from combustion remains as a vapor, and the heat of the vapor is not recovered. Gross calorific
values (GCVs), in contrast, are estimated assuming that this water vapor is completely condensed and the heat is recovered, and are
therefore slightly larger. Default data in the Revised 1996 IPCC Guidelines are based on NCVs.
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1994 1995

CO2 CH= N20 CO2 CHa N20

(Mt) (kton) (kton) (Mt) (kton) (kton)

1 Energy 33.769 208.63 0.27 34.55 227.247 0.261

Fuel Combustion (Sectoral Approach) 33.769 4.14 0.27 34.55 2.777 0.261

1 Energy Industries 14.172 0.41 0.07 14.45 0.400 0.067

a Public Electricity 9.516 0.30 0.06 9.59 0.286 0.052

b Refining & Extraction 4.657 0.11 0.01 4.87 0.114 0.015

2 Industry & Construction 4.537 0.29 0.04 5.06 0.250 0.039

3 Transport 7.218 1.01 0.08 7.23 1.016 0.080

4 Other Sectors 7.842 243 0.08 7.81 1.110 0.075

a Service (Ser) 0.115 0.02 0.00 0.15 0.024 0.001

b Household (HH) 5.750 0.93 0.06 5.90 0.957 0.057

¢ Agriculture (Agr) 1.977 1.48 0.02 1.76 0.130 0.016
Fugitives 204.49 224.470
1996 1998

CO2 CH4 N20 CO2 CH4 N20

(My) (kton) (kton) (Mr) (kton) (kton)

1 Energy 34.59 209.429 0.256 40.23 206.361 0.288

Fuel Combustion (Sectoral Approach) 34.59 4.085 0.256 40.23 4.414 0.288

1 Energy Industries 14.20 0.373 0.060 18.47 0.492 0.080

a Public Electricity 9.34 0.249 0.043 13.92 0.354 0.059

b Refining & Extraction 4.86 0.124 0.018 4.55 0.138 0.021

2 Industry & Construction 5.23 0.215 0.036 5.55 0.284 0.042

3 Transport 6.88 1.009 0.077 7.14 1.043 0.075

4 Other Sectors 8.28 2.488 0.083 9.07 2.596 0.091

a Service (Ser) 0.13 0.020 0.001 0.20 0.031 0.002

b Household (HH) 5.96 0.969 0.058 6.46 1.050 0.063

¢ Agriculture (Agr) 2.20 1.498 0.024 241 1.514 0.026
Fugitives 205.429 201.948
1999 2005

CO2 CH4 N20 COo2 CH4 N20

(Mt) (kton) (kton) (Mt) (kton) (kton)

1 Energy 42.95 207.346 0.313 55.50 121.643 0.942

Fuel Combustion (Sectoral Approach) 42.95 4.461 0.313 55.50 16.886 0.942

1 Energy Industries 20.52 0.573 0.096 26.16 1.946 0.369

a Public Electricity 16.59 0.441 0.075 21.70 0.620 0.110

b Refining & Extraction 3.93 0.132 0.021 4.46 1.326 0.259

2 Industry & Construction 5.78 0.223 0.043 4.76 0.287 0.081

3 Transport 7.40 1.045 0.080 12.46 1.722 0.139

4 Other Sectors 9.25 2.620 0.093 12.13 12.930 0.354

a Service (Ser) 0.19 0.030 0.002 1.31 0.416 0.025

b Household (HH) 6.58 1.071 0.064 6.38 8.281 0.208

¢ Agriculture (Agr) 2.47 1.519 0.027 4.44 4.233 0.120
Fugitives 202.885 104.757
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