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2002 Primary energy consumption in Eurogas Member Countries and EU15

UK EU15

13,1223 127 76 1282 85 676 925 87 164 6,1 90,9 86 2,1 268 159 16,4 54 308 735 5916

Solid Fossil Fuels 37 72 01 21,9 846 42 21,9 125 66 93 36 142 29 01 83 48 25 42 272 37,7 2204

Natural Gas 7,0 13,4 2,5 81 743 46 188 374 37 1,7 107 581 3,7 10 358 23 08 68 16,1 94,0 3565

Nuclear Electricity 0,0 123 6,7 35 430 00 164 1138 56 00 3,6 00 00 00 1,0 0,0 173 4,5 0,0 203 2297

Hydro Electricity 0,0 32 00 2,0 57 09 06 0,0 41 00 00 00 12 58 04 29 0,5 27,7

Electricity Net Import JHI 06 -04 06 0,1 -02 05 66 1,0 06 0,4 50 00 05 1,5 00 05 00 03 0,7 4,4

Renewables 3,2 0,6 0,8 0,0 85 24 51 1,7 67 1.2 0,4 44 02 00 02 0,1 8,4 0,2 1,1 2,8 55,5

Others 0,2 0,0 1,1 0,0 00 00 0,0 00 03 00 01 20 00 00 L5 00 1.3 0,0 00 0,0 53
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56,5 26,6 40,4 341,9 195 1323 2670 335 299 247 1787 155 37 751 243 53,0 21,4 784 2295 1491,
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Nuclear and hydro electricity is domestically produced.
Renewables includes biomass, wind solar and geothermal energy.

2002 Primary energy consumption by fuel (EU15)
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2002 Share of Natural Gas in primary energy consumption
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2002 Primary energy consumption (PEC) per capita and per GDP unit

PEC/CAPITA 3.81 5.54 3.72 3.91 3.67 6.48 4.52 4.17 2.85 4.14 3.13  4.78 2.44  3.36 5.99 3.87 3.98

PEC/GDP RATIO 0.15 0.22 0.10 0.65 0.11 0.25 0.18 0.17 0.23 0.14 0.15 0.18 0.20 0.20 0.23 0.14 0.17

Note : GPD expressed on EURO.

2002 Primary energy consumption per capita (TOE)
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2002 Final energy consumption (FEC) in Eurogas Member Countries and EU15

EEE o 20 19 57 1000 73 576 730 85 135 54 669 74 21 213 112 11,9 55 na 661 4808
18 36 06 37 160 03 25 69 12 09 12 40 08 01 19 02 63 14 na 39 503
43 108 23 67 S48 18 141 3,1 17 04 74 390 12 07 220 11 05 43 na 547 2383
49 67 47 43 416 28 178 339 67 103 27 243 1,9 05 84 35 14 20 na 288 2036
3705 09 50 136 32 36 91 75 L1 15 14 02 00 49 10 44 02 na 06 548
268 436 204 253 2260 154 956 1540 256 262 181 1357 114 34 585 170 345 134 na 1541 10278

Notes:  Electricity includes electricity produced by CHP-plants. Heat produced by CHP-plants is included in "Others".
Others includes heat (e.g. district heating) and non-electricity generating renewables (e.g. biomass generated heat).

2002 Final energy consumption by source (EU15)
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_____Natural Gas sales and supplies

2002 Inland Sales of Natural Gas by sector in Eurogas Member Countries and EU15

UK EUT5

I 20 619 420 1072 11200 202 1176 5970 12 15 1509 7548 220 148 3939 66 42 744 1115 13100 46467
00 727 239 704 1250 149 367 2760 15 00 915 2129 147 00 3482 15 26 149 00 3940 15008
IR ;70 2513 418 1040 13800 409 6221 8200 802 193 845 11697 372 171 6999 597 178 1749 1529 6380 5990,2
590 1394 00 677 2750 366 986 01 386 61,0 1296 5067 998 166 2462 581 00 00 4039 1273,0 29086
00 00 85 71 4700 629 00 560 499 02 431 393 27 00 35 13 157 00 110 820 7834
EE ;050 6253 1162 3564 33700 1845 8750 1749, 1714 820 4996 26834 1764 485 16917 1272 403 2642 6793 3697,0 158298

2002 Natural Gas Sales by sector (EU15)
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2002 Natural Gas demand growth rate by sector (EU15) over 2001 (%)
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_____Natural Gas sales and supplies

2002 Supplies of Natural Gas in Eurogas Member Countries and EU15

Indigenous Production X 0,0 0,0 1,8 7400 3220 210 670 00 00 1096 5554 315 00 25252 00 0,0 74 na. 4031,0 8368,1

Total Net-Import EU -8,5 300,0 101,7 0,0 753,0 -138,5 0,0 2490 0,0 00 42,7 321,5 139,0 48,5 -1403,1 0,0 41,1 0,0 na 3250 -23,0

Total Net-Import non-EU PEEEIEELIE- SR E]
Changes in stocks 32 <155 0

Total Net Supplies 308,0 6253 116,2 356,4 3370,0 184,5 8750 1749,1 171,4 82,0 4996 26834 1764 485 1691,7 1272 403 2642 679,3 3697,0 15829,8

9 368,0 20070 0,0 8748 1491,0 1715 81,7 3622 19355 0,0 0,0 5698 1279 0,0 2679 na 0,0 7838,2

6 -134 -1300 1,0 -208 ~-579 -0, 03 -149 -1290 59 0,0 02 0,7 08 11,2 na 9,0 -353,7

Changes in stocks : (-) Injection, (+) Withdrawal.

2002 Breakdown of Western Europe’s Natural Gas Supplies
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___Natural Gas demand and supply outlookto 2020

Eurogas long-term Natural Gas demand & supply outlook | EU15

MTOE - NCV

343 387 437 470 489
196 183 171 149 19
151 201 223 222 234
0 3 44 99 136

Share of Natural Gas in PEC 23% 23% 25% 27% 28%

EU Natural Gas demand & supply outlook 2002-2020

: TOTAL DEMAND

i ADDITIONAL SUPPLIES
: TO BE DEFINED

NET
CONTRACTED
IMPORTS

INDIGENOUS
PRODUCTION

2002 2005 2010 2015 2020

Maximum expected import dependancy EU15 | Western Europe

2002 2005 2010 2015 2020

EU import dependancy 43% 53% 61% 68% 75%
WE import dependancy 31% 36% 45% 54% 61%

Natural Gas demand outlook by sector, EU15 (MTOE)
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Number of Gas Customers (in thousands rounded) at 1 January 2003

UK EU 15
ST 2500 25028 4260 2530,7 17500,0 327,6 48404105359 342 94 2970,015000,0 4115 na  na 6533 520 14024 na 20958 na.
na 1050 290 1661 7500 174 954 5306 1,5 25 1760 9500 157 na na 176 30 65010 na 402 na
EX 500 26078 4550 26968 182500 3449 49358110665 357 119 3146,015950,0 4272 73,0 68000 6709 550 79034 na. 21360 83869

Number of Employees at 1 January 2003

UK EU 15

NOTQGEIIRRIOYESY] 2724 3712 1600 6912 36570 1300 4424 28000 345 958 6051 30000 726 180 9300 792 150 6344 na. 49950 169218

Pipeline Lengths at 1 January 2003 (km)

UK EUTS
5339 3700 2220 3638 60000 1439 13188 35130 1000 961 5214 30500 1838 320 11600 1458 530 6141 na 19322 186325
25042 50000 13550 65763 315000 16897 31123 171330 1375 2014 71522 195000 7953 1700 120500 8472 1900 22865 na. 2620001210306
30381 53700 15770 69401 375000 18336 44311 206460 2375 2975 76736 225500 9791 2020 132100 9930 2430 29006 na. 2813221396631

Natural Gas Storages at 1 January 2003

UK EUT5

Number
of storage
EINE

Maximum working
volum 2200 605 72 3136 18830 700 1500 11100 0 75 3400 16800 0O 0 2500 0 10 2018 na. 3660 57980
[million

Maximum
withdrawahl capacity 23 22 2 47 445 25 1 0 0 5 44 282 0 0 145 0 1 25  na. 140 1099

[million m*/day]




CO, Formed by the combustion of fossil fuels (Kg CO,/GJ)

For a same amount of energy supplied, Natural Gas generates less CO, than other fossil fuels.
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Source : IGU

Lignite Hard Coal HFO Gas Oil Natural Gas

Efficiencies and CO, emissions from fossil-fuelled power plants

For a given energy performance, less energy supply is required with natural gas owing to the high energy efficiency of
natural gas fired technologies : - easy processing,

- efficient combustion,

- clean combustion gas for high heat recovery and protection of process equipment.

® Existing coal

® New coal
PFBC/IGCC*

® Gas Combined cycle

Integarated (coal)
Gasification Fuel Cell

Gas Fuel Cell

Power Plant Efficient (%) *PFBC : Pressurised Fluidised
Bed Combustion

*IGCC : Integrated (coal)
Gasification Fuel Cell

CO, emissions from Heat Supply Systems

Coal-fired boiler
Oil-fired boiler
Gas low-temp boiler

Gas condensing boiler

Gas absorption H.P.*

Gas compression H.P.*

i *H.P. : Heat Pump
0 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40

kg COZ/kWh Source : Ruhrgas



Methane emissions

Though methane is the main compoment of natural gas, methane leakages form the total natural gas chain operations
(from production to final distribution) are so low that natural gas clearly maintains its “greenhouse” advantage over other
fossil fuels. From a comparison among fossil fuels of total greenhouse gas emissions form the overall fuel chain in terms
of CO, equivalent, it is possible to determine the theoretical leakage rates of methane form gas supply operations at
which gas would break even with coal or oil regarding global warming impact :

Break-Even leakage rates - Gas vs Oil and Coal

g CO;-equivalent/kWh

500
400
300 ! ® Natural Gas
; @ Hard Coal
200 @ . : ® Oil
100 | § :
.
Leakage rate of natural gas system in % Source : IGU

A “virtual” leakage rate between 4% and 6% of consumption would be required to negate the gas advantage over fuel oil
(depending on the fuel composition). For coal, the virtual leakage rate would have to be above 8%. These virtual rates are
several times higher than the estimated European leakage rate which is only 0.7% of gas consumption. On a business as
usual basis, improvements to systems and other measures will continue to reduce methane from operations still further.



Internationally agreed statistical methods and definitions have been applied. Primary Energy Consumption is defined as

the total gross energy supply (indigenous production plus net imports) before any conversion of the primary energy into

final energy forms has taken place. Final Energy Consumption is the Primary Energy Consumption less net energy losses

in the production of electricity and synthetic gas, refinery use and other energy sector uses and losses. Natural Gas sales

and supplied have been stated in PJ because of different national gas qualities. With an assumed energy content of 1 m?

of natural gas of 39 MJ (Gross Calorific Value), 1 PJ corresponds to approx. 25.6 million m* of natural gas.

Conversion factors

1 PJ (GCV)

1 m? of natural gas

1 Mtoe

1000 m? of natural gas
1 BCM

1 cubic meter (m?)

1 million m? of LNG

Net Caloric value (NCV)
1 megajoule

1 gigajoule

1 terajoule

1 petajoule

Heat units

Equivalent to

25.6 million m* gas

39 mega joules (M) - GCV)

1 million tones of oil equivalent
0.9 ton oil equivante (toe - crude
1 billion cubic meters

35.315 cubic feet (cf)

593 million m® of gas

0.9 Gross calorific value (GCV)
10° joules (M))
10° joules (G)J)
10" joules (T))
10" joules (P))

= 1.8 kWh
= 41.86 P) (NCV)
oil)

GJ kWh MBtu th therm

1 kilowatt-hour (kWh) 3.6 10-3 1

3.41110-3 0.86 3.41110-2

1 gigajoule (GJ) 1 277.8 0.948 238.9 9.479
: - )

1 million British Thermal Units (MBtu 1.055 293.2 1 252 10

1 thermie (th) 4.186 10-3 1.162 3.968 10-3 1 3.968 10-2






