Energetika Fosilna goriva. Ugljen

Ugljen

Ugljen predstavlja najstariji fosilni energent Cije koriStenje ima dugu tradiciju diljem
svijeta. Mnoge zemlje, razvijene 1 one u razvoju oslanjale su se ili se jo$§ uvijek oslanjaju na
njegovo koristenje u proizvodnji elektri¢ne i toplinske energije. Prvenstvena prednost ugljena
je njegova laka dostupnost, konkurentna cijena u odnosu na ostala fosilna goriva, velike
rezerve 1 potpuna neovisnost o kriznim zaristima u svijetu. Postoje razne vrste ugljena koje se
razlikuju po starosti i po kvaliteti kao je prikazano tablicom 1.

Tablica 1. Vrste ugljena i usporedba toplinske vrijednosti s drvom (H. Pozar: Energetika)

Gustoca, | Donja toplinska . o Hlapljivi sastojci, | Udio ugljika,
kg/m3 vrijednost, MJ/kg Udio vlage,% % suhe tvari % suhe tvari
Drvo 0,2-1,3 14,7 Suho d. 80 50
Treset 1,0 6,3-8,4 60-90 65 55-65
Lignit 1,2 7,5-12,6 30-60 50-60 65-70
Mrki ugljen 1,25 16,7-29,3 10-30 45-50 70-80
Plameni kameni || 5 29,3-33,5 3-10 17-45 80-90
ugljen
MrSavi kameni || 35 33,5-35.6 3-10 7-17 90-93
ugljen
Antracit 1,4-1,6 35,6-37,7 1-2 4-7 93-98

Iz tablice je vidljivo da donja toplinska vrijednost ugljena raste s porastom udjela ugljika u
suhoj tvari (isparen sav sadrzaj vlage u ugljenu o ¢emu c¢e biti viSe rijeci u poglavlju
izgaranje) i Sto je nizi udio vlage.

Uobicajena je i podjela ugljena na lignite, pod bituminozne, bituminozne 1 antracit kako je
prikazano na slici 1. preuzetoj od World Coal Institute. Ta terminologija je uobicajena i
prilikom navodenja statistickih pokazatelja. Kako je vidljivo losiji ugljeni (low rank coal) su
lignit i podbituminozni ugljen i zauzimaju gotovo pola svjetskih zaliha, a primjena im je u
energetici.

Kvalitetni ugljeni (hard coal) su bituminozni i antracit. Bituminozni se koristi u energetici i
metalurgiji, ali tada mora imati posebna svojstva. antracit je najbolji od svih vrsta, ali 1 daleko
najmanjih zaliha.
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Slika 1 Uobicajena podjela ugljena obzirom na udio ugljika i vlage (World Coal Institute)

Tablica 2. prikazuje stanje svjetskih zaliha ugljena po drzavama i regijama a slika 3. udjele
pojedinih regija u ukupnim svjetskim zalihama. Najveée zalihe mogu se uociti u SAD-u,
Rusiji, Kini,Njemackoj, Indiji, JAR-u itd. Po regijama (slika 3.) dominiraju Europa i europski
dio Azije, dijelovi Azije i Pacifika (Kina, Indija, Australija), te Bliski Istok ( s dominacijom
Afrike tj. JAR-a). Na dnu tablice 2. vidljivo je da zemlje koje nisu ¢lanice OECD imaju
najvece zalihe ugljena, a povezano s njihovim ubrzanim razvojem i sve ve¢im potrebama za
energijom, dovodi do realno velike globalne opasnosti po okolis$ jer ¢e se povecavati emisija
CO; kao glavnog staklenickog plina. I do sada su mnoge zemlje temeljile svoju energetiku na
koriStenju ugljena (tablica 3.) a to ¢e vjerojatno Ciniti i1 dalje bez obzira na povecanje emisija
staklenickih plinova.

U tablici 2. 1 na slici 3. moguce je uociti da rezerve ugljena s godinama postaju sve manje, za
razliku od onoga $to je videno s rezervama nafte i prirodnog plina. To ukazuje na ¢injenicu da
su rezerve ugljena, kao najstarijeg fosilnog energenta dobro istrazene i da se ne mogu
ocekivati otkri¢a novih nalazista.
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Tablica 2. Zalihe ugljena po zemljama u milijunima tona (BP statistical review 2017.)

Anthracte Sub-
and bituminous Shars
Milion fonnas ituminous and ignita Total of botal AP mtio
us FN4n0 30182 251582 F21% 381
Canada 2736 6582 06% 108
Mexico 1160 51 1211 01% 161
Total North America TIEBOE 32488 250375 ¥2.8% 356
Brazil 1547 5040 6596 06% K
Colombiz 4881 - 4581 04% 54
Venezuela 731 - kel 0.1% -
Other 5. & Cent. America 1784 24 1808 0.2% *
Total 5. & Cent. America Bl 5073 14016 1.2% 136
Bulgaria 192 2174 2268 0.2% 75
Crach Republic (Rl 2573 3678 0.3% a0
Garmary 12 36200 E212 3.2% 206
Graeca - 2B7E 2878 0.3% 87
Hungary 276 26833 2009 03% 31
Kazakhstan 26605 - Z5E05 22% 260
Paoland 16700 5461 24161 21% 84
Romania 11 80 el - 13
Bussian Fedaration EDE34 Q730 10264 14.1% N7
Sel'l:_IIEl 402 iz 7514 07% 96
Spain 868 318 1187 01% b
Turkey 378 10975 11352 1.0% 1683
Ukraine 32088 2336 34375 3 EI"IG :
United Kingdom 70 - 70 17
Uzbekistan 1375 - 12785 0.1'16 358
Otther Ewope & Eurasis IE1E 5172 T80 07% 201
Total Ewope & Eurasia 153283 168841 32124 ¥H.3% 284
South Africa ] - 9892 0.9% 30
EII'I'bEIbW? 502 - &2 bl 186
Other Africa 756 86 222 02% 276
Middle East 1203 - 1202 01% *
Totsl Middie East & Africa 14354 ] 14400 1.3% 54
Australia 68310 TE50E 144818 127% 294
China Z30004 14006 244010 21.4% 72
Indiz ga7E2 4857 B4768 8.3% 137
Indonesia 17326 8247 25672 21% 58
pan 340 o 250 * 251
Mo iz 1170 1350 2820 0.2% =]
Maw Jesland 825 G750 FiTi] 07% b
Pakistan 207 2857 3064 03% *
South Eorea 326 - 226 - 189
Thailand - 1083 1063 1% 63
Vistnam ) 3118 744 3260 03% 85
Other Asia Pacific 1322 BB 1968 02% 20
Total Asia Pacific 41272E 116688 520208 485% 102
Total World BlE214 T [REEZT] 0005 153
of which: DECD 318878 177254 457142 43.6% 291
Non-DECD 436338 145853 842189 B54% 1z
Eurcpean Unicn 21813 53006 74818 6.6% 162
E] 130162 SE066 223228 19.6% a7
*More than 500 years. Sournca: Indudes data from Federal Institute for Geosciancas and Natural Rasourcas 8GR) Enengy Study 2006.
H_czx than 0.05%.
Notas: Tatal proved resarves of coal - Ganaraly taksn mbnﬁmquama:ﬁmamhg:ahndnngmiglmm|ndbc.11m'm1hrmsnnd:b rrt\lmnbnmcmm-dln tha fubura from
raservors undaer Gasting aconomic and oparating cond Tha data sanas ur1m|pmudcndmmw:dnﬂ:m1 nacassanly meat the dafinitions ines and practices usad for
datarmining proved reserves kereml, for instanos as publshad by the US Securties and E Commission, nor doas it neces 5 wigw of razarvas by country.

TGEprasEnt
Reservas-to-production (A/P) rotic - If the resarves remainng st the end of any year ane drvided by the production in that year, the msult is the length of tma that FRTRINING reservas

waild last if production wors to contnus at that rata.

Resarves-to-production (A/F) retios are caloulated axcluding other solid fuals in ressrves snd production.

Shares of total and AP ratios are calculated using milion tonnes figures.

Distribution of proved reserves in 1996, 2006 and 2016
Parcantaga

=iz Pacific

B Ewope & Eurasiz

W North America

W Middle East & Africa
W 5. &Cent. Amenca

1926
Total 1264453
million tonnes

2006
Tetal 1131907
milkan tonnas

1E1E

2018
Total 1128331
million tonnes

Slika 3. Raspored svjetskih zaliha ugljena po regijama (BP statistical review 2017.)
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Tablica 3. Udio ugljena u proizvodnji elektri¢ne energije u nekim drzavama

Udio,% Udio,% Udio,%
Poljska 93 Izrael 71 Ceska 59
JAR 93 Kazahstan 70 Grcka 58
Australija 80 Indija 69 SAD 50
Kina 78 Maroko 69 Njemacka 47

U tablici 4. navedeni su najveci svjetski proizvodaci ugljena §to se ocekivano poklapa za
stanjem zaliha ugljena prikazanim u tablici 2.

Tablica 4. Najveci svjetski proizvodaci ugljena

Growth rate par anrum Sharm

Milion tonnas ol sguivalant 2008 2007 3008 2009 Pl 2001 2012 3013 2014 s 2018 06 0615 206
us 535.1 =7 506.7 BADE =512 556.1 5178 500.9 B07.7 4493 2648 -190% -2.5% 1000
Canada B 357 6.6 331 354 365 356 364 366 39 N4 E% -1.0% 0.9%
Mexico E.B 73 69 B.1 73 94 74 72 13 69 45 -348% 1.2% 01%
Total North America B36.7 6307 638.2 |0.0 584.0 6008 5609 G445 5505  4BE.1 4MT -1E1% 24% 11.0%
Brazil ;] 27 28 23 23 24 29 37 34 35 25 - 23% 1%
Colombia 457 482 50.7 502 513 59.2 615 52.0 61.1 59.0 B2.5 5.5% 3Th 1.7%
Vanemualz 52 2.0 a.7 z4 18 18 14 0.8 0B 0.8 0.2 HE4a% -18.T7% -
Other 5_& Cent. Amenica 0.4 0.3 0.4 0.4 0.4 0.4 0s 1.7 24 1.9 15 -153% 16.3% hal
Totsl 5. & Cant. America 53.8 56.2 57.7 5.3 559 £3.8 663 B53 67.5 B9 67.8 3.9 2.T% 1. 8%
Bulgaria 43 47 48 4.8 43 6.2 56 48 61 5.8 B1 -125% 34% 1%
Czach Rapublic 238 38 28 209 207 208 201 177 168 16.8 162 34% 3.3% 4%
Garmary 8.3 514 801 a6.4 459 A6.7 478 431 441 429 M|e  TI% 2T% 1.1%
Graaca B.2 84 a.1 B2 73 78 BO &7 6.4 5.7 41 -ZETE 4.0% 1%
Hungary 1.B 1.8 1.7 1.6 1.6 1E 1.6 1.8 1.6 15 18 06 -1.4% -
Karskhstan 414 423 479 434 475 49E E16 514 488 45 2 441 190 27% 12%
Poland &8.0 6825 B9 6.4 554 56.7 678 572 =80 53.0 23 -15% 27% 1.4%
Romania B.5 69 7.0 BE 5.9 6.7 B3 a7 44 47 42 4I% Z20% 1%
Russian Fadaration 141.0 1435 148.0 (LA 151.0 157.6 1663 1731 176.6 1B6.4 1828 1% 32% 2.3%
Sarhiz n's 72 7.5 T4 72 TE 73 77 BT 7.2 7.4 1.4% - 02%
Spain B2 59 4.4 3B 33 28 25 1.8 1.6 12 07 -83% 15Tk -
Turkey 13.2 148 16.7 174 175 178 170 156 16.4 128 152 187% 1.3% 4%
Ukrainge 36T 3.0 4 B 318 36.3 380 36.6 269 16.4 171 43% -13% 05%
United Kingdom 11.4 10.7 113 11.0 1.4 11.5 108 g0 13 5.4 28 -515% H3% 0.1%
Uzhekistan 0B 1.0 xR} 1.0 1.0 1.1 12 1.1 1.2 1.1 11 -1.8% 23% -
Other Eunope & Eurasis 24E 183 16.5 16.6 169 17.1 156 18.0 17.0 153 148 -3.1% -L.0% DA%
Totsl Ewope & Eurasia 4404 A38.10 4439 4188 4793 44589 4504 4509 4337 4725 4194 -1 0.3 % 11.5%
Tot=l Middla East 1.0 1.1 1.0 or 0.7 a7 07 o7 0.6 07 0.7 - -1.3% -
South Africa 138.3 138.4 141.0 1387 144.1 1432 1466 1453 148.2 142.9 1424 06% 0.3% J9%
Zimbabwe 14 13 1.0 1.1 1.7 1.7 1.0 20 iz 28 17 -3789% 26% il
Other Africa 0.8 0.8 0.8 o7 0.9 1.1 4.4 51 5.5 6.0 6.2 5.5% 206% 0.2%
Total Africa 140.5 1405 142.7 141.5 1468 146.0 162.0 162.3 157.6 161.7 1606  -1.0% 0.7T% 4.1%
Australiz 204 2770 2342 2425 26006 245.1 2669  ZBSA 3067 3058 2002 34% 36% 8.2%
China 13264 14323 1481.8 15378 18653 1851.7 18735 18948 |B84.Z 18356 | 16857 T9% 38% S61%
ndia 198.2 2103 23786 248.0 2524 ZE0E 2560 2557 2E0.5 280.9 2885 2.4% 4.0% T.9%
ndonesis 1142 127.8 14186 161.0 1621 2082 2274 ZmaT 288 IT20 BT EI% 1N.7% 7.0%
Japan o7 0.8 a7 o7 05 oy o7 a7 a7 06 07 1432% 0.5% il
Mongoka 41 48 6.2 BEZ 152 188 1E.1 18.0 148 145 X228 57.0% 14.6% 6%
Mew Zegland 3.6 3.0 3.0 2B 33 3.1 3.0 28 25 2.0 1.7 -15.4% <4E% =
Pakistan 1.E 1.7 1.8 1.6 1.5 14 1.4 13 1.5 15 18 19.5% 0.5% -
South Eoras 13 13 1.3 12 1.0 10 1.0 o8 0B 0.8 08 -2.4% -L4% -
Thailand 5.4 5.0 5.0 4.8 5.0 6.0 48 49 4B 39 42 10.6% 45% 1%
\Viatnam nry 38 23 7 251 26.1 236 230 230 2332 20 S4% 20% 6%
Other Asia Pacific 224 2006 2.0 23.5 24.7 24.8 253 5.1 258.7 86 338 18.3% 6% 0.9
Totsl Asia Pacific 18227 30655 21862 2344F F4ADET 26386 2E907  FFO25 2¥E3.] 7594 | 28174 5.4% 44% T1.68%
Total World 21847 33219 34408 24410 36333 38WT3 D369 40061 20924 36873 | 36h64 E2% 25% 100.0%
of which: DECD 1060.1 106658 10646 10034 10234 10255 10057 10007 10208 SlE6 8448 -11.0% -1.0%  Z%
Mon-OECD 2136 ZTED 23763 24377 36099 2ZETIE 23330 I00e5 2074 ZS0T7 | 28118 A.T% 30% TE9%
Europesn Linion 1962 187.0 17849 1679 165.7 168.5 16B.1 1673 150.6 1446 132.6 -T9% 31 1%

Cls Z18.5 2215 Z33.0 Z1B8 2320 25.7 2603 2635 40 3516 256.8 1.8% 1.5% 7.0%

HCormmarcia solid fuels anly, i.a. bituminous coal and anthracra (hard coall, lignita and brown isub-bituminous) coal, and cthar commercial solid fusls. Inchudes coal produced for Coal-to-Liquids
and Coal-1o-Gas transformations.

L gss than 0LO5%.
nifs ot availabla.
MNotes: Anmual changes sand sharas
Growth rates are adpsted for leap years.
Coal production data sxprossad n million tonnes is avsilablo at bp com/siatishicalrowaow

otal ars calculsted using million tomnes oil equivalent figures.
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Tablica 5. Najveci svjetski potrosaci ugljena

Milion tonncs o aguivalant 2006 2007 2008 0039 010 2011 2012 2013 2014
us BES.T 5733 564.2 496 2 5250 £354 4379 4548 4535
Canada 297 303 94 235 28 21E 210 308 a7
Mexico 123 11.3 10.1 10.3 12.7 147 128 12.7 12.7
Totsl North America BO7.1 6149 B603.7 30,0 562.5 5318 A718 4BR.1 486.0
Argentina 1.2 1.4 1.0 13 15 13 13 1.5
razil 128 136 13.8 1.1 145 154 153 165 17.5
Chila 3.4 4.1 a4 4.0 4.5 5B B7 75 7.6
Colombia a7 32 4.8 4.0 4.7 a7 4.8 2.0 5.2
Ecuador - - - - - - - -
Paru DE 1.0 0.9 DE 08 0B k-] 09 [18:]
Trinidad & Tobago - - - - - - - - -
Wanezuala 0.z [+N] 0.1 0z 0.2 0z 0z 02 0.z
Other 5. & Cant. Amenca 23 24 2.4 2.1 232 27 27 28 3.2
Total 5. & Cent. America 243 57 8.0 233 8.1 3oz ETE 32 36.1
Austriz 4.1 39 38 0 34 35 32 33 30
Azerbaijan t t 1 t 1 t 1 t t
Belarus 06 o7 0.6 0e 0.6 0B D& 08 0.E
Belgum =11] 44 4.5 31 38 35 32 33 33
Bulgaria . 7.0 79 7.6 B4 69 .1 B3 5.0 6.4
Crech Republic 210 214 18.7 7.7 18.8 184 174 172 16.0
Drenmark 56 4.7 4.1 4.0 38 32 25 32 26
Finland 74 70 5.3 B4 &8 55 45 S0 45
Franca 124 12.8 12.1 108 11.5 9.6 11.1 11.6 8.6
Garmany 84.5 BE.T 80.1 LT T 783 B80S E28 79.6
Gragca B4 88 8.3 B4 749 78 B.1 7.0 6.7
Hungary 31 N | 3.1 28 7 27 28 23 22
ralznd 24 23 23 Z0 2.0 18 23 20 20
tahy 16.7 16.3 15.8 124 13.7 154 157 135 13.1
Karakhstan B3 311 38 308 a4 363 365 363 41.0
Lithuania 03 02 0.2 0z 02 0.z 02 03 0.z
Metherands .7 84 8.0 7.5 7.5 75 B2 82 8.1
Morway 0.6 o7 0.7 0e 0.8 0B D& 08 [18:]
Poland 574 559 B5.2 S1B 551 550 612 34 49.4
Portugsl 3.3 29 2.5 28 1.8 22 29 27 27
Romanea . B.5 1001 9.6 76 7.0 8.2 78 5.8 5.7
Russzan Fedaration ] |39 100.7 g2z ol5 840 864 805 876 2
Slowakiz 4.5 A0 4.0 28 38 a7 35 35 34 .3
Spain 17.8 200 13.5 84 68 12B 155 114 1.6 7
Swadan 7 27 2.4 1.8 258 25 22 22 21 .1
Swrtzarland 0.z 02 0.2 0.1 01 0.1 K| [+N] 0.1 L1
Turkey 262 s .6 308 3.4 338 365 318 36.1 7
Turkmenistan - - - - - - - - - -
Ukraing 39.B 398 41.8 358 383 415 425 4186 35.6 3
United Kingdom 408 384 35.6 20E 308 314 300 358 a7 1]
Uzbekistan 0E 1.0 1.0 1.0 08 11 12 11 1.2 A
Other Europe & Eurasia 2.0 212 2.2 213 2.5 248 229 Z38 218 1]
Total Ewrope & Eurasia B36.3 S40.2 528.3 4756 4025 5149 S2B.1 508.1 487.3 3
ran 1.5 1.6 1.2 1.4 13 14 1.1 14 1.6 Ll
sraal 7B 8.0 7.9 .7 1.7 78 ES 74 6.0 7
Euwait - - - - - - - - - - - - - -
Clatar - - - - - - - - - - - - - -
Sapdi Arabia t [+X] 0.1 t 01 01 o [+X] o1 [+§] 01 - 13.5% bl
United Arab Emirates 03 ol 0.3 0B o7 13 1.7 14 1.5 13 1.2 - 2k -
Other Midda East 0.1 [+X] 0.2 0.z 0.3 04 0E 05 0.7 05 0.5 = 13.2% =
Totsl Middls East K] 99 8.7 a8 101 11.2 123 10.9 10.E 10.2 83 0.5% 0.4% 0.2%
Algeria a8 08 0.8 05 03 03 03 02 0z [+8] 0 - -132% bl
Egypt . 0.8 08 0.7 0e 0.5 04 04 [+ 0.4 04 04 4.3% -T.0% *
Sauth Africa 81.5 B3.7 B3.3 SEE 828 0.5 BE3 BEG 89.B B34 5.1 1.8% 04% 2.3%
Other Africa 74 6.9 6.7 E.1 6.5 72 7.0 83 11.8 14 102  -103% 3.E% 0.3%:
Total Africa 20.6 g2.1 101.5 101.0 1001 98.5 96.1 575 102.3 853 B85.8 D.4% 0.7% 2.6%
Australiz 8531 BT B4.9 B3.1 494 48.1 451 430 4268 44.1 428 00 -1.B% 132%
Bangladesh 0.5 [+1:] 0.6 0B 0.8 a. 03 1.0 0B o7 0.8 170 2T% -
na 14347 13842 1608.3 1685E 7489 18038 15278 9631 18345 2136 | 1867.8 -1.6% 3.7% B0Ew
China Hang Eong SAR 6.8 75 6.9 72 6.2 T4 7 78 a1 67 7 03% 0.3% 029
ndia | 04 24001 2E8.3 m0E 2004 3M4E 33000 3828 387.5 3066 4118 JE% BE%  11.0%
ndonesia 288 362 3.5 332 335 458 530 Br0 45.1 512 627 232% 7% 1.7%
Japan L ] 177 130.3 101.6 1Ms7 109.6 1168 1212 118, 1199 118.8 -0 2% 0.5% 32%
[ 73 88 ;] 108 148 14E 159 151 1654 169 1|/8 17&8% B4 % 05%
Maw fealand 2.2 1.7 2.1 1.6 1.4 14 1.7 1.5 1.5 14 12 154% -1.5% *
kiztan 4.0 24 6.0 48 4.6 4.0 4.0 32 4.7 47 54 150% 22% 0%
Philippines 5.0 5.4 6.4 B.1 70 77 EB.1 100 106 & 136 16.0% 8.7% DA%
ngspore t t t t t t t 03 04 04 4 E5% AT 4% -
South Korea 4B 8.7 B5.1 GE.B o9 836 810 BE18 84.6 B35 B1.6 -A.8% 4.6% 22%
Taiwan 3710 388 7.0 35.2 318 3858 360 386 3a.0 378 38.8 1.7% 0.7% 1.0%
Thailand 124 14.0 16.1 181 155 158 165 163 178 176 17.7 [y 4 4.3% 05%
\iatnam . 53 S8 11.4 0.7 14.0 1685 150 158 18.8 323 213 -1.4% 0E% 0UE%
Other Asia Pacific 218 18.8 0.6 208 0.4 16.5 172 13.8 16.0 16.9 2.8 21.3% 23% DUE%
Totzl Asia Pacific 2026.7 31974 3757 P3BE3 3433 2EI0E  DMETTA  FT4E3  ITETO  ITATT| 2TR2E 01 30% T38%
TotalWorld 328939 34002 35284 34761 36356 36072 30173 36670 26094 37647 | 37a20 10k 1.8%  100.0%
of which: DECD M77.7 11884 1172 1010 11148 10340 1473 10884 D400 727 912.2 EA% -1.8% 245%
Non-OECD 21162 2817 23582 24251 ISM0E 27130 9700 ZEIES  ZB4A5  IE12.0| 28187 = 37% To.5%
Europazn Union 327.2 3284 306.8 ET4 2802 288.1 943 2B80 FEg.4 261.1 2384 H9% -1.8% 6.4%
Cls 167.3 167.3 179.0 161.5 1684.7 1747 180.7 171.8 167.B 1889 1578 000 0.2% A3%

*Commerdal sold fuals enly, i.a. bituminous coal and anttraots Fend coall, lignia and brown Sub-bitumincus! coal, and cther commencial selid fuels. Excludas coal coranad to liquid or gaseous
fuals, but mcludas coal consumed in transiomation procasses.

Tlass than 0.05.

#_cgs than 0.05%.
MNotes: Differancas batwean these world consumption figures and the world production statistics ane accountsd for by stock changes, and unavcidabla dispariias in the definition, messurameant
or convarsion of coal supply and demand data.
Annuzl changes and -fu.m of total are calculated wsing million tonmes oil equivalont figures.
Growth rates are adjusted for lesp years.

Graficki predoceni podaci iz prethodne dvije tablice (slika 4.) ukazuju na zanimljive trendove.
Tako se vidi da je proizvodnja ugljena najvise pala u 2016. u Kini, za 7,9% i u SAD-u za ¢ak
19%, a na svjetskoj razini za 6,2% S§to je najvec¢i pad u povijesti biljeZenja. PotroSnja je na
svjetskoj razini pala za 1,7%, drugu godinu uzastopno, u SAD-u za 9,9%, Kini 1,6% i u
Ujedinjenom Kraljevstvu za ¢ak 52,5% (BP Statistical Review 2017.)
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Coal: Production by region Coal: Consumption by region
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Slika 4. Proizvodnja 1 potroSnja ugljena po regijama

U tablici 6. vidljivo je da najveci proizvodaci ugljena nisu nuzno i najveci izvoznici jer ocito
sami potroSe velike koli¢ine ugljena, a iz tablice 6. vidljivo je da neke zemlje veliki
proizvodaci takoder spadaju i medu najvece uvoznike. Iz tablice 7. u kojoj se navode najveci
uvoznici potrebno je istaknuti Japan kao zemlju koja potpuno ovisna o uvozu energenta, a tu
¢injenicu je dodatno pogorsala katastrofa u nuklearnoj elektrani u Fukushimi 11. ozujka 2011.
koju je razorio cunami izazvan snaznim potresom. Nakon toga je donesena odluka o
postupnom gasenju svih nuklearnih elektrana u Japanu.

Tablica 6. Najveci izvoznici ugljena u 2014. (izvor World Coal Institute-IEA)

‘ ‘Ukupno (od toga) |za energetiku ‘za Celik
. Indonezija 410 Mt 408 Mt 2 Mt

. Australija 375 Mt 195 Mt 180 Mt
| Rusija 155 Mt 133 Mt 22 Mt

| SAD 88 Mt 31 Mt 57 Mt

. Kolumbija 80 Mt 79 Mt 1 Mt

. Juzna Afrika |76 Mt 76 Mt 0 Mt

. Kanada 35 Mt 4 Mt 31 Mt
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Tablica 7. Najveci uvoznici ugljena u 2013. (izvor World Coal Institute-IEA)

‘ |Ukupn0 (od toga) ‘za energetiku ‘za celik
| Kina 292 Mt 229 Mt 63 Mt

| Indija 239 Mt 189 Mt 50 Mt

| Japan 188 Mt 137 Mt 51 Mt

. JuwmnaKoreja 131 Mt 97 Mt 34 Mt

| Tajvan 67 Mt 60 Mt 7 Mt

. Njemacka 57 Mt 47 Mt 10 Mt

| UK 41 Mt 35 Mt 6 Mt

iako bi se na temelju prethodno iznesenih brojki i razmisljanja moglo ocekivati stabilne cijene
ugljene iz podataka danih u tablici 8. vidljivo je da to nije tako.

Uocljivo je veliko povecanje cijena na karakteristicnim trZiStima u razdoblju od dvadeset
godina s izrazitim skokom u 2008. 1 2011. godini.

MNoritraast U Contral

Ewopa Appalachian coal Jagan steam China Jirbuargdas
LES dollars per fonng markar pricat ook price indan spot oif pricat spot pricot
1096 4125 R -
1297 2382 el - -
1598 2200 21.00 - -
1099 x\m a1.28 - -
2000 3500 2380 - 3752
2001 303 EQ.1E 37.E8 3.7
002 2166 23.20 347 33.19
2003 43.ED 2352 2081 3.7
2004 7208 B4.30 1432 42 76
200E E0.E4 a1z E4EZ E1. 4
2006 B4 BE2.86 EE.22 E3EL
2007 ea. E1.16 05 ED E122
2008 147 ET 118.79 1E7.E8 10487
2009 T0.BE E3.08 B3 EB E7 36
2010 a2, T1E2 102.47 11008
201 12182 738 126.12 12727
012 22.E0 7206 100.30 11182
013 B1.E8 71.38 5007 oE A2
2014 75.28 E3.00 TE.12 Bd12
0NE 8.8 E3.ED EQ.ID E7TEZ
016 E3.BT E3.E6 T1LEG 7136

TSowrea: IHE. Morthvwest Eurcps pricas for 1896-2000 based on moninly data, 2001-200E on woakly data. Chira prices for 2000-2005 bazed on manthly data, 2006-2016 on woakly dats. China
nasis 5,500 kikcakonies par kg MAR CFR. &apan hass - 6,000 kiocalonas per kg MAR CIF.

#5ourca: Platts. Prices ang Tor Contral Appaiachian 12,500 BTU, 1.2 502 coal, fob. Prices for 1986-2000 aio by coal prica publcation datg, 2007-2016 by ooal price assaessmant dato.
Note: of = costrswanceHreight (@verage pricas): cfr = cost and toight; Tob = Iree on board.
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