REnergyCO Caspian LPG 2010

Report: Caspian LPG 2010

200+ pages and over 200+ graphs, maps and tables. All key data in graphs is numerical. Data used in the report
is most recent; inclusive of end of 2010

Report price: $3500 (USD)

Caspian countries and Russia exported over 3.5 million tons of LPG to European and Asian
markets in 2008 and their export will continue to grow in foreseeable future. Kazakhstan is the
key regional LPG producer and exporter. The republic’s production expanded to 171 thousand
tons a month in October 2009 — a 26% growth to the same month a year ago. The report also
analyses Turkmenistan, Uzbekistan and Azerbaijan LPG balances and production facilities.

The report presents detailed review of all key aspects of LPG production, consumption and export in the Caspian
region. The report provides unmatched data intensity and breadth of issues covered. The report features:

= Most recent information

= LPG production by Gas PP and refineries. Production and key properties of largest LPG producers.

= LPG export flows and LPG handling infrastructure. Key export points costs. Netbacks for Caspian LPG

producers.
= LPG facilities mapping in Caspian countries.
= Key oil and gas data for Kazakhstan, Turkmenistan, Uzbekistan and Azerbaijan.

Author is one of the leading experts in oil and gas industry. The author is available for detailed discussions and
data clarifications.

To purchase or enquire Dmitry Lebedev

+1 905 205 1094
+1 647 244 2628

renergyco@rogers.com

Contents
R A 1 1 - USSR 12
2  Caspian LPG balances and transportation ............ccccoovviiieiie e i 14
3 Caspian LPG transport iNfrastrUuCIUIe...........cociiiiiiiiieiee e 20
3.1 LANA JEIIVETIES ...ttt ettt bt et b e e e 21
3.2 2] P T S T= - 0] PR SS 22
3.2.1 (@0 LT SO SURUPRRRR 25
3.2.2 LTS3 1T 1Y £ USSR 27
3.2.3 [T £ o RSOOSR 28
3.24 TEMIYUK POIT ... 29
REnergyCO Strategy and market research + 1905 205 1094

WWw.renergyco.ca



KazakhstanLPG_report_final_W03.doc#_Toc258994521#_Toc258994521
KazakhstanLPG_report_final_W03.doc#_Toc258994522#_Toc258994522
KazakhstanLPG_report_final_W03.doc#_Toc258994523#_Toc258994523
KazakhstanLPG_report_final_W03.doc#_Toc258994524#_Toc258994524
KazakhstanLPG_report_final_W03.doc#_Toc258994525#_Toc258994525
KazakhstanLPG_report_final_W03.doc#_Toc258994526#_Toc258994526
KazakhstanLPG_report_final_W03.doc#_Toc258994527#_Toc258994527
KazakhstanLPG_report_final_W03.doc#_Toc258994528#_Toc258994528
KazakhstanLPG_report_final_W03.doc#_Toc258994529#_Toc258994529

REnergyCO Caspian LPG 2010

3.25 Taman (UNAEr CONSEIUCTION) .....eiveeiieeiiiiesiee ettt nee e 31
3.2.6 BATUMI ...ttt 31
3.3 CASPIAN SBA POIS. ....c.eitiiieiiie ettt 34
331 POIT OF AKLAU ...t ettt 36
3.3.2 Port of Turkmenbashi (KrasnovodskK)..........cccooeiiiiiiiiniiiieiiece e 38
3.3.3 POIT OF BAKU ...ttt bbbt 39
3.4  Caspian LPG final markets pricing and transportation costs (netbacks) ..........c.cccecvevenenn 41
4 KAZAKNSTAN LPG ..ottt bbbttt bbbt 47
4.1  Oil and Gas Industry Structure in Kazakhstan.............ccocceiieiiiiniinnieneseseee e 47
4.2 LPG rESOUICE DASE ...oviiiieiieieie et sttt 52
4.2.1 Crude, condensate and gas production in Kazakhstan.............ccccooeviininininicnenn, 54
4.2.1. A  Atyrau region PrOAUCETS ......cccueiierieieeieeieseeseeseesteesteestessaestaesesseesseeeesneesraeneennes 61
4.2.1.B  Mangistau region ProQUCETS. ........cciiirieiieieiestesie sttt 65
4.2.1.C  West Kazakhstan region ProdUCELS.........ccueiveieerieiiesierie e sie e se e sre e 69
4.2.1.D Kyzylorda region ProQUCETS.........ccccuiieieiierieieite sttt 72
4.2.1.E  AKtyubinsk region ProUUCETS.......cc.cieeiieeieiie et 75
4.2.2 Large Oilfields engaged in LPG Production...........c.ccocurvrinieienenc e 78
4.2.2.A Tengiz (TengizCheVIOil).......cccovoiiiiiiece e 79
4.2.2.B  Zhanazhol (OAO ACtODEMUNAYGAS) .....ccveveririiiiiiiesiieieee e 82
4.2.2.C Kalamkas (OAO MangiStaumunaygas) .........cccuervereerreerrereeieesseseeseeseeseesseeseesnns 84
4.2.2.D Northern Kalamkas (Kazmunaygas).........cccceeereririrenieiieienese s 84
4.2.2.E Tenge (EP Kazmunaygas subsidiary UzenMunayGas) ...........ccccevvereerreseesinennenns 84
4.2.2.F Uzen (EP Kazmunaygas subsidiary UzenMunayGas)..........ccccceverererireneninennens 84
4.2.2.G  Kashagan (AgQIip KCO) ..ottt 85
4.2.2.H Kurmangazy, Zhemchuzhina and Kalamkas .............cccoeiiiininiiniiccc 87
4.2.3 Gas/ coNAENSALE FIEIUS. ......cvoieeie s 87
4.2.3.A Karachaganak (Karachaganak Petroleum Operating).........cccoceeerereninenenieennenns 89
4.2.3.B  Tolkyn (TOIKYNNEFtEGAS) .....ccveiuieii e 94
4.2.3.C  Urikhtau (KQZMUNGYGES).......ccueiuiriiriieiieieienie ettt bbb 95
4.3 Production and processing CAPACILIES .........ccceerueieeieereeieieese e s sie e sa e e ae e sre e 96
431 LPG from Crude/Condensate and Gas ProCesSing .........ccoouevererenereneneseseeeeneens 98
A.3LA  TCO GPP ..ottt bbb 99
4.3.1.B Kazakhsky GPP (OO0 KAzZGPZ) ......c.ccceiiiriieiiie e 105
4.3.1.C  ZhANAZNOI GPP .....ooiiiiiiiee e et 109
4.3.1.D KazZGEIMUNAY GPP .....ooiiiiiiiiiiiet e 112
4.3.1.E Orenburg GPP (located iN RUSSIA) .......ccceciuieriiiiiieiiieiie e sie e se e 114
4.3.2 LPG from Refinery Gases PrOCESSING ........coerueruirierieiinienieieiesie sttt 119
4.3.2.A Pavlodar Refinery (PNKRNZ) .......ccoooiiiiiiie st 120
4.3.2.B PetroKazakhstan Refinery (Chimkent) ..........ccocooiiiiiiiiiiieeeeeees 126
4.3.2.C  ALYraU REFINEIY ..ot be e 129
4.4 DOMESHIC CONSUMPLION. .....citiiiiiieitieieseesteeie e ste et sra e te et e e sreesaesre e seeseessaesreeneesreenneens 132
REnergyCO Strategy and market research + 1905 205 1094

WWW.renergyco.ca



KazakhstanLPG_report_final_W03.doc#_Toc258994530#_Toc258994530
KazakhstanLPG_report_final_W03.doc#_Toc258994531#_Toc258994531
KazakhstanLPG_report_final_W03.doc#_Toc258994532#_Toc258994532
KazakhstanLPG_report_final_W03.doc#_Toc258994533#_Toc258994533
KazakhstanLPG_report_final_W03.doc#_Toc258994534#_Toc258994534
KazakhstanLPG_report_final_W03.doc#_Toc258994535#_Toc258994535
KazakhstanLPG_report_final_W03.doc#_Toc258994536#_Toc258994536
KazakhstanLPG_report_final_W03.doc#_Toc258994537#_Toc258994537
KazakhstanLPG_report_final_W03.doc#_Toc258994538#_Toc258994538
KazakhstanLPG_report_final_W03.doc#_Toc258994539#_Toc258994539
KazakhstanLPG_report_final_W03.doc#_Toc258994540#_Toc258994540
KazakhstanLPG_report_final_W03.doc#_Toc258994541#_Toc258994541
KazakhstanLPG_report_final_W03.doc#_Toc258994542#_Toc258994542
KazakhstanLPG_report_final_W03.doc#_Toc258994543#_Toc258994543
KazakhstanLPG_report_final_W03.doc#_Toc258994544#_Toc258994544
KazakhstanLPG_report_final_W03.doc#_Toc258994545#_Toc258994545
KazakhstanLPG_report_final_W03.doc#_Toc258994546#_Toc258994546
KazakhstanLPG_report_final_W03.doc#_Toc258994547#_Toc258994547
KazakhstanLPG_report_final_W03.doc#_Toc258994548#_Toc258994548
KazakhstanLPG_report_final_W03.doc#_Toc258994549#_Toc258994549
KazakhstanLPG_report_final_W03.doc#_Toc258994550#_Toc258994550
KazakhstanLPG_report_final_W03.doc#_Toc258994551#_Toc258994551
KazakhstanLPG_report_final_W03.doc#_Toc258994552#_Toc258994552
KazakhstanLPG_report_final_W03.doc#_Toc258994553#_Toc258994553
KazakhstanLPG_report_final_W03.doc#_Toc258994554#_Toc258994554
KazakhstanLPG_report_final_W03.doc#_Toc258994555#_Toc258994555
KazakhstanLPG_report_final_W03.doc#_Toc258994556#_Toc258994556
KazakhstanLPG_report_final_W03.doc#_Toc258994557#_Toc258994557
KazakhstanLPG_report_final_W03.doc#_Toc258994558#_Toc258994558
KazakhstanLPG_report_final_W03.doc#_Toc258994559#_Toc258994559
KazakhstanLPG_report_final_W03.doc#_Toc258994560#_Toc258994560
KazakhstanLPG_report_final_W03.doc#_Toc258994561#_Toc258994561
KazakhstanLPG_report_final_W03.doc#_Toc258994562#_Toc258994562
KazakhstanLPG_report_final_W03.doc#_Toc258994563#_Toc258994563
KazakhstanLPG_report_final_W03.doc#_Toc258994564#_Toc258994564
KazakhstanLPG_report_final_W03.doc#_Toc258994565#_Toc258994565
KazakhstanLPG_report_final_W03.doc#_Toc258994566#_Toc258994566
KazakhstanLPG_report_final_W03.doc#_Toc258994567#_Toc258994567
KazakhstanLPG_report_final_W03.doc#_Toc258994568#_Toc258994568
KazakhstanLPG_report_final_W03.doc#_Toc258994569#_Toc258994569
KazakhstanLPG_report_final_W03.doc#_Toc258994570#_Toc258994570

REnergyCO Caspian LPG 2010

44.1 Domestic market regulation ... 134
4.4.2 Regional CONSUMPLION .......ecieiieiecie et sreenne e 135
443 PetrOCNEMICAL ... ittt ne e 142
444 T (0] F= L PP UP R PPRPPR 144
445 Domestic delivery INfrastrUCTUIE..........ccooveie e e 148
45  Export/ import balance 0f LPG........ccooiiiiie e 150
45.1 LPG EXPOIT ...ttt sttt sttt et et stesbenneenaeneeneenees 150
45.2 Key export routes and countries of destinations............cccccvevevieeresieveese s, 152
5  UzbeKistan LPG DIIeT ... et 156
5.1  Resource base and crude and gas produCtion ............cccocevveiieresieseese e 156
TN 0 0 1o OSSPSR 159
51.1B  KOKAUMAIAK ......coiiiiiiiiiiieieseee e et 159
5.2  LPG production and processing CAPACITIES ..........coverueruerererierineeieree e 159
521 Crude and Gas PrOCESSING ....ccuveveiieiiieieiiesieeieseesteesee e e steesae e sreesteeree e esresneesreas 162
5.2.1.A  Shurtan processing complex (SHO’RTAN) .....ccovviviiiiriiiiiieiicesecneeee e 162
5.2.1.B  Shurtanneftegas GPP ..........cccciiiiiie it 163
5.2.1.C  Shurtan Petrochemical Plant............c.ccccoiiiiiiiiiiiie e 169
5.2.1.D  MUDAIEKSKY GPP ......coiiiieiiieie sttt ae et ste e nre e 170
52.1.E IV KOKAUMAIAK GaS .....cueeiiieiiiiiieiecie ettt nne e 172
522 Refinery Gases PrOCESSING.......cveiviiieiieieeie sttt e e st nae e 172
5.2.2.A  Fergana refiNEIY ......cco oot 174
5.2.2.B  BUKNAra refiNErY ....c.ooviiieie et 174
5.3 DOMESEIC CONSUMPTION. ... .iitiiiiiiieiiiieie sttt sttt 174
5.3.1 F U (o - LU 175
5.3.2 PeIrOCNEMICAL........iieeeeee ettt ereenne e 176
54 EXPOIT OF LPG ...ttt e e te e e s 177
6 TUFKMENISTAN LPG .. .ottt e te e nre e e eneenreeneeenes 179
6.1  Resource base and hydrocarbons production.............ccccceeveiieieciesee s, 179
6.2 LPG production and faCHlItIES ..........ooiiiiiiiiiiee e 186
6.2.1 Turkmenbashi REFINEIY .........oovii e 187
6.2.2 NAIYP GPP .o 188
6.2.3 BagadzZha GPP ......oooiiie e 188
6.2.4 KBY PrOJECES ...ttt bbbt bbb 188
6.2.4.A  YaShIldEPE GPP .....cciiiiie e 189
6.2.4.B  CeIBKEN GPP ...ttt nre e 189
6.2.4.C  PEIrONAS GPP ... 189
6.3  LPG export and domestiC CONSUMPLION ........ccueiuirieieiinieniesie s 191
6.4 LPG EXPOIT FOULES ....eeeeieie ettt ettt e e ssae e s e e e s e e e e e e e saeeanees 192
7 AZerbaijan LPG Brief ... ... 194
7.1 Resource base and hydrocarbons production............cccceecveiieiiieiie e 194
7.2 LPG production and faCilitieS .........c.ccveieiiieiieie et 202
REnergyCO Strategy and market research + 1905 205 1094

WWW.renergyco.ca



KazakhstanLPG_report_final_W03.doc#_Toc258994571#_Toc258994571
KazakhstanLPG_report_final_W03.doc#_Toc258994572#_Toc258994572
KazakhstanLPG_report_final_W03.doc#_Toc258994573#_Toc258994573
KazakhstanLPG_report_final_W03.doc#_Toc258994574#_Toc258994574
KazakhstanLPG_report_final_W03.doc#_Toc258994575#_Toc258994575
KazakhstanLPG_report_final_W03.doc#_Toc258994576#_Toc258994576
KazakhstanLPG_report_final_W03.doc#_Toc258994577#_Toc258994577
KazakhstanLPG_report_final_W03.doc#_Toc258994578#_Toc258994578
KazakhstanLPG_report_final_W03.doc#_Toc258994579#_Toc258994579
KazakhstanLPG_report_final_W03.doc#_Toc258994580#_Toc258994580
KazakhstanLPG_report_final_W03.doc#_Toc258994581#_Toc258994581
KazakhstanLPG_report_final_W03.doc#_Toc258994582#_Toc258994582
KazakhstanLPG_report_final_W03.doc#_Toc258994583#_Toc258994583
KazakhstanLPG_report_final_W03.doc#_Toc258994584#_Toc258994584
KazakhstanLPG_report_final_W03.doc#_Toc258994585#_Toc258994585
KazakhstanLPG_report_final_W03.doc#_Toc258994586#_Toc258994586
KazakhstanLPG_report_final_W03.doc#_Toc258994587#_Toc258994587
KazakhstanLPG_report_final_W03.doc#_Toc258994588#_Toc258994588
KazakhstanLPG_report_final_W03.doc#_Toc258994589#_Toc258994589
KazakhstanLPG_report_final_W03.doc#_Toc258994590#_Toc258994590
KazakhstanLPG_report_final_W03.doc#_Toc258994591#_Toc258994591
KazakhstanLPG_report_final_W03.doc#_Toc258994592#_Toc258994592
KazakhstanLPG_report_final_W03.doc#_Toc258994593#_Toc258994593
KazakhstanLPG_report_final_W03.doc#_Toc258994594#_Toc258994594
KazakhstanLPG_report_final_W03.doc#_Toc258994595#_Toc258994595
KazakhstanLPG_report_final_W03.doc#_Toc258994596#_Toc258994596
KazakhstanLPG_report_final_W03.doc#_Toc258994597#_Toc258994597
KazakhstanLPG_report_final_W03.doc#_Toc258994598#_Toc258994598
KazakhstanLPG_report_final_W03.doc#_Toc258994599#_Toc258994599
KazakhstanLPG_report_final_W03.doc#_Toc258994600#_Toc258994600
KazakhstanLPG_report_final_W03.doc#_Toc258994601#_Toc258994601
KazakhstanLPG_report_final_W03.doc#_Toc258994602#_Toc258994602
KazakhstanLPG_report_final_W03.doc#_Toc258994603#_Toc258994603
KazakhstanLPG_report_final_W03.doc#_Toc258994604#_Toc258994604
KazakhstanLPG_report_final_W03.doc#_Toc258994605#_Toc258994605
KazakhstanLPG_report_final_W03.doc#_Toc258994606#_Toc258994606
KazakhstanLPG_report_final_W03.doc#_Toc258994607#_Toc258994607
KazakhstanLPG_report_final_W03.doc#_Toc258994608#_Toc258994608
KazakhstanLPG_report_final_W03.doc#_Toc258994609#_Toc258994609
KazakhstanLPG_report_final_W03.doc#_Toc258994610#_Toc258994610
KazakhstanLPG_report_final_W03.doc#_Toc258994611#_Toc258994611

REnergyCO Caspian LPG 2010

7.2.1 Azerbaijan GPP (AQE or Gardagh GPP) ........cccoviiiiiiiiiiie e 203
7.2.2 Azerbaijan RefINEIIES. .......iiiiii e 204
7.3 LPG export and domestiC CONSUMPLION ........ccuviuieieieieniesiesiesie e 206
8  Forecast of LPG balances till 2015..........cccooiiiiiiiieiee e 209
8.1  Forecast of Kazakhstan LPG development...........ccocoriiiiiiiiiniiiccccceeeee e 211
8.1.1 Production forecast till 2015..........cooiiiiiiee e 211
8.1.2 DOMESEIC CONSUMPLION. ...ttt 213
8.1.3 L d T PP PRTPPROUPRTPN 215
8.2 TUIKMENISTAN ...eieviiiiiesiieie ettt et r et et e st e s reenbeeneesreenne e 216
8.3 UZDBKISIAN. ....viiieiiee et 218
8.4 AZEIDAIAN ..o 219

LIST OF FIGURES

Figure 1-1 TRACECA Caspian countries LPG production in 2002-2009 (thousand tons per annum) ..........c.cceeeverveenene 12
Figure 1-2 TRACECA Caspian countries LPG export in 2002-2009 (thousand tons per annum) ...........cccceevvereereennnns 13
Map 2-1 FSU LPG production and export flows in 2009 (thouSand tONS) .........ccecreririineniinineeesese e 14
Figure 2-2 Export to Europe from Kazakhstan and Russia in 2002-2009 (thousand tons per annum)..........c.ccccocerveennen. 15
Figure 2-3 Black Sea LPG transshipment in 2002-2009 (thousand toNns per annUM) ...........ccoeverereenenereneneneseseennens 16
Figure 2-4 European and Turkey LPG fueled vehicles fleet in 2003-2007 (thousand) ...........ccccvererineneienieneicneseeeen, 16
Figure 2-5 LPG specs of key consumers of the Caspian region LPG...........ccocoiiiiiiiienniieese e 18
Figure 2-6 LPG specs of key production facilities in the Caspian region..........ccoceveiieiiiiineisenesee e 19
Table 3-1 LPG rail tank cars in FSU countries (units per country of ownership) ........cccccevveieiieiiee v 20
Table 3-2 Largest LPG rail tank cars fleet OWNErs in FSU ..ot 20
Map 3-3 Key land border crossings for Caspian LPG ..........ccvoiiiiiiic ittt anae s 21
Map 3-4 Black Sea FSU ports throughput in 2009 (Million tONS) .......cccveiiiiiiiiee e 23
Map 3-5 Black Sea apparent LPG throughput in 2009 (thousand tONS) ........cccvevieiiiiiiiiecee e 24
Map 3-6 Kerch straights and LPG loading ports in Black and AZOV SEaS .........ccccovereiiineniicneeese e 25
Figure 3-7 Odessa freight handling by key types in 2006-2009 (thousand tONS)...........cccevrereiineneiseneese e, 25
Schematic view 3-8 LPG facilities at POIt OF OUBSSA .......ccuerviiiiiriiiiiieeie et 26
Figure 3-9 Odessa port LPG transshipment in 2001 - 2009 (thouSANd tONS) ......ccerveirerieinereise e 27
Figure 3-10 Iliechovsk port LPG transshipment in 2001 - 2009 (thousand tONS) .........ccccevvrereiineneenenerese e, 28
Figure 3-11 Kerch port LPG transshipment in 2006 - 2009 (thousand tONS)...........cccuvereeneneiinieneesenee e 29
Schematic view 3-12 LPG faCilitieS at TEMIYUK ........oiiiiiiiieieiesie sttt st bbb b e 30
Figure 3-13 Temryuk port LPG transshipment in 2007 —2009 (thousand tONS) ..........ccuererieieneniereeesieee e 30
Schematic view 3-14 LPG facilities at POrt Of TAMAN ..o e e 31
Schematic view 3-15 Batumi POrt BirASEYE VIBW.......cc.cciiiiiiiiiiie ittt sttt e b see b b 32
Figure 3-16 Batumi port LPG transshipment in 2005 - 2008 (thouSand tONS)..........ccocuririiieienenieneeeeeee e 33
Map 3-17 Caspian Sea Ports capacities and average throUGNPUL............ceiiiiiiiiiieeieee e 34
Map 3-18 TRACECA tranSPOrt COMTIAON .......c.uiuiiiiiriiieiirieieiis ettt ettt bbbt sb e bbbt b et e ne st 35
Figure 3-19 Dagestan type feITY PArAMELEIS.......oci ittt bttt ettt sttt sb st st eene et 36
Schematic view 3-20 AKLAU POIt BIrOSEYE VIEW.........coiuiiiiiiiiite ettt sttt st st s b et et et nnes 37
Schematic view 3-21 Turkmenbashi POrt BirASEYE VIEW ..........ccooiiiiiiiiiiieice ettt 38
Schematic view 3-22 Baku port and Sangachal Terminal BirdSEYE VIEW ..........ccccvivrveieriereie e seseeeeseese e s see e 40
REnergyCO Strategy and market research + 1905 205 1094

WWW.renergyco.ca



KazakhstanLPG_report_final_W03.doc#_Toc258994612#_Toc258994612
KazakhstanLPG_report_final_W03.doc#_Toc258994613#_Toc258994613
KazakhstanLPG_report_final_W03.doc#_Toc258994614#_Toc258994614
KazakhstanLPG_report_final_W03.doc#_Toc258994615#_Toc258994615
KazakhstanLPG_report_final_W03.doc#_Toc258994616#_Toc258994616
KazakhstanLPG_report_final_W03.doc#_Toc258994617#_Toc258994617
KazakhstanLPG_report_final_W03.doc#_Toc258994618#_Toc258994618
KazakhstanLPG_report_final_W03.doc#_Toc258994619#_Toc258994619
KazakhstanLPG_report_final_W03.doc#_Toc258994620#_Toc258994620
KazakhstanLPG_report_final_W03.doc#_Toc258994621#_Toc258994621
KazakhstanLPG_report_final_W03.doc#_Toc258994622#_Toc258994622
KazakhstanLPG_report_final_W03.doc#_Toc258994623#_Toc258994623
KazakhstanLPG_report_final_W03.doc#_Toc258994624#_Toc258994624
KazakhstanLPG_report_final_W03.doc#_Toc258994625#_Toc258994625
KazakhstanLPG_report_final_W03.doc#_Toc258994626#_Toc258994626
KazakhstanLPG_report_final_W03.doc#_Toc258994627#_Toc258994627
KazakhstanLPG_report_final_W03.doc#_Toc258994628#_Toc258994628
KazakhstanLPG_report_final_W03.doc#_Toc258994629#_Toc258994629
KazakhstanLPG_report_final_W03.doc#_Toc258994630#_Toc258994630
KazakhstanLPG_report_final_W03.doc#_Toc258994631#_Toc258994631
KazakhstanLPG_report_final_W03.doc#_Toc258994632#_Toc258994632
KazakhstanLPG_report_final_W03.doc#_Toc258994633#_Toc258994633
KazakhstanLPG_report_final_W03.doc#_Toc258994634#_Toc258994634
KazakhstanLPG_report_final_W03.doc#_Toc258994635#_Toc258994635
KazakhstanLPG_report_final_W03.doc#_Toc258994636#_Toc258994636
KazakhstanLPG_report_final_W03.doc#_Toc258994637#_Toc258994637
KazakhstanLPG_report_final_W03.doc#_Toc258994638#_Toc258994638
KazakhstanLPG_report_final_W03.doc#_Toc258994639#_Toc258994639
KazakhstanLPG_report_final_W03.doc#_Toc258994640#_Toc258994640
KazakhstanLPG_report_final_W03.doc#_Toc258994641#_Toc258994641
KazakhstanLPG_report_final_W03.doc#_Toc258994642#_Toc258994642
KazakhstanLPG_report_final_W03.doc#_Toc258994643#_Toc258994643
KazakhstanLPG_report_final_W03.doc#_Toc258994644#_Toc258994644
KazakhstanLPG_report_final_W03.doc#_Toc258994645#_Toc258994645
KazakhstanLPG_report_final_W03.doc#_Toc258994646#_Toc258994646
KazakhstanLPG_report_final_W03.doc#_Toc258994647#_Toc258994647
KazakhstanLPG_report_final_W03.doc#_Toc258994648#_Toc258994648
KazakhstanLPG_report_final_W03.doc#_Toc258994649#_Toc258994649
KazakhstanLPG_report_final_W03.doc#_Toc258994650#_Toc258994650
KazakhstanLPG_report_final_W03.doc#_Toc258994651#_Toc258994651
KazakhstanLPG_report_final_W03.doc#_Toc258994652#_Toc258994652

REnergyCO Caspian LPG 2010

Figure 3-23 LPG and Brent prices in January 2008 — September 2009 ($ Per ton) ......ccccoivvereierienieienenerese e, 41
Table 3-24 Railway distances from Central Asia LPG production sites to export points (Km) .......c.cccoeevevenivnienesnnnnnn 42
Table 3-25 Official Rail tariff from Kulsary to Brest in the end of 2009 ($ @ t0N).......ccccovveiiiiiicce e 43
Table 3-26 Rail tariff from key loading points in Kazakhstan and Russia to Odessa and Temryuk in mid 2009 ($ a

10] 1) FOT TSSOSO PP PP PP TOUPPRPRORT 44
Table 3-27 Rail tariff from key loading points in Kazakhstan and Russia to Odessa and Temryuk in mid 2009 (US

CENES PEI TON-KITOMELET) ...ttt b bbbt b bbbt n bt bt e s e bt s b s e ebesb et ekt ab e b nnes 44
Table 3-28 Approximate rail ferry fees for Caspian Sea ($ PEr tON)........ccceeeiiirirrnieeceee s 45
Table 3-29 Railway tariffs from Caspian ports to key export offloading points ..........cccccveriininiinicec e 45
Table 3-30 Offloading and storage fees in key Black Sea ports ($ @ ton).......ccccvvreiririiiineiseneseeese e 45
Table 3-31 Freight from Russian/Ukrainian Black Sea ports to Turkey Ports ($aton) .......ccccccovvveieniecieicne e, 46
Table 3-32 Apparent transportation costs of LPG from key production sites in Caspian region and assumed netbacks
1o )2 TSP UURRTTTTRPT 46
Figure 4-1 National Company KazMunayGas ownership and holdings structure as of fall 2009............ccccccceveviieiennne 47
Matrix 4-2 Oil and gas assets key owners (shares in million tons of oil equivalent in 2008)...........cccccoevvivevieivecennnne, 48
Figure 4-3 Crude oil and condensate production by key industry asset owner (million tons in 2008) ..........c.ccccocereennen. 49
Figure 4-4 Gas production by key industry player (billion cubic meters in 2008) ..........ccccoveriiiiineineneise e, 50
Figure 4-5 LPG production by key industry player (thousand tons in 2008) ...........cccoereiineniiinieneineneese e 51
Map 4-6 Crude and condensate reserves distribution by Kazakhstan regions (%0) ........cccoceverrieninninensicseneeseseeeen, 52
Table 4-7 Fields in KazakhStan DY tYPe........oviiiiiec bbb 52
Table 4-8 Gas reserves at largest fields in Kazakhstan.............ccooiiiiii e 53
Map 4-9 Gas reserves distribution by Kazakhstan regions (90) .........ccovieiiuriiiiieere e see e 53
Figure 4-10 Crude oil and condensate production by key producer groups in 2002 —2009 (million tons)...........c.cc...... 54
Figure 4-11 Crude oil and condensate production by regions in 2004 — 2009 (thousand toNS)..........cccceevevievieerieereninns 55
Figure 4-12 Crude oil and condensate production by regions in 2004 — 2009 (% of total) ..........ccceevevvivevie v 55
Figure 4-13 Daily crude oil and condensate production by regions in January 2008 — December 2009 (thousand tons

E o\ T I T 1000 ] 0112 SO PP UPPPRORT 56
Figure 4-14 Daily average production of crude oil and condensate by regions in 2008 and 1st H 2009 (thousand tons
aday inaperiod and %0 OF TOTA1) ......c.erviiiiic bbb bbb 56
Figure 4-15 Associated and natural gas production by key producer groups in 2002 — 2009 (bcm).......ccccovevviviernenen. 57
Figure 4-16 Natural and associated gas production by regions in 2003 - 2009 (DCMPA) .......eoveerereinenerene e, 57
Figure 4-17 Daily natural and associated gas production by regions in January 2008 — December 2009 (mcm a day

1= 10110011 ) SR 58
Figure 4-18 Daily average production of natural and associated gas by regions in 2008 and 1st H 2009 (thousand

tons a day ina period and % OF tOTAl) ........cce i et 58
Figure 4-19 Apparent gas factors of key producer groups and Kazakhstan total in 2002- 2009 (mcm per thousand

tONS OF CUAE/CONUENSALE) ... vttt sttt ettt sttt ettt bbbt bt et et s bt bt bt eh e e b e e R e et e ee e ek e sbeebeebeeme e s e e ebenbesbeebeane e 59
Figure 4-20 Apparent gas factors by producing regions in 2008 and 1st H 2009 (mcm per thousand tons

(o g0 (=Y ota] g o =T ST 1) OSSOSO ST USOUPPSPRPPSPRN 59
Figure 4-21 Crude and gas production and apparent gas factor in TCO in 2002- 2009 ........cccccovererineneienienerese e, 60
Map 4-22 Key FIelds iN ALYTAU FEHION ......uiiiiiitiieiiteee ettt bbbttt b st s bbb bbbt st e ene et 61
Figure 4-23 Crude and condensate production in Atyrau region by key producers in 2004 —2009 (thousand tons)........ 62
Table 4-24 Crude and condensate production in Atyrau region by producers in 2004 —2009 (thousand tons) ................ 63
Figure 4-25 Gas production in Atyrau region by key producers in 2004 —2009 (IMCM) .....eevrirrenerenenieeie e 64
Table 4-26 Gas production in Atyrau region by producers in 2003 — 1% H 2009 (MCM) ........covvvrrreerrereeenisreereseeseenenn. 64
Map 4-27 Key fields in ManGiStAU FEOION ........cuiiiiuiiiiiieet ettt b bbb e bt e e et et saesbesbeeneas 65
Figure 4-28 Crude and condensate production in Mangistau region by key producers in 2004 — 2009 (thousand tons) .66
Table 4-29 Crude and condensate production in Mangistau region by producers in 2004 —2009 (thousand tons) .......... 67
Figure 4-30 Gas production in Mangistau region by key producers in 2003 — 2009 (IMCM) .....oovererererieeierie e 68
REnergyCO Strategy and market research + 1905 205 1094

WWW.renergyco.ca



KazakhstanLPG_report_final_W03.doc#_Toc258994653#_Toc258994653
KazakhstanLPG_report_final_W03.doc#_Toc258994654#_Toc258994654
KazakhstanLPG_report_final_W03.doc#_Toc258994655#_Toc258994655
KazakhstanLPG_report_final_W03.doc#_Toc258994656#_Toc258994656
KazakhstanLPG_report_final_W03.doc#_Toc258994656#_Toc258994656
KazakhstanLPG_report_final_W03.doc#_Toc258994657#_Toc258994657
KazakhstanLPG_report_final_W03.doc#_Toc258994657#_Toc258994657
KazakhstanLPG_report_final_W03.doc#_Toc258994658#_Toc258994658
KazakhstanLPG_report_final_W03.doc#_Toc258994659#_Toc258994659
KazakhstanLPG_report_final_W03.doc#_Toc258994660#_Toc258994660
KazakhstanLPG_report_final_W03.doc#_Toc258994661#_Toc258994661
KazakhstanLPG_report_final_W03.doc#_Toc258994662#_Toc258994662
KazakhstanLPG_report_final_W03.doc#_Toc258994662#_Toc258994662
KazakhstanLPG_report_final_W03.doc#_Toc258994663#_Toc258994663
KazakhstanLPG_report_final_W03.doc#_Toc258994664#_Toc258994664
KazakhstanLPG_report_final_W03.doc#_Toc258994665#_Toc258994665
KazakhstanLPG_report_final_W03.doc#_Toc258994666#_Toc258994666
KazakhstanLPG_report_final_W03.doc#_Toc258994667#_Toc258994667
KazakhstanLPG_report_final_W03.doc#_Toc258994668#_Toc258994668
KazakhstanLPG_report_final_W03.doc#_Toc258994669#_Toc258994669
KazakhstanLPG_report_final_W03.doc#_Toc258994670#_Toc258994670
KazakhstanLPG_report_final_W03.doc#_Toc258994671#_Toc258994671
KazakhstanLPG_report_final_W03.doc#_Toc258994672#_Toc258994672
KazakhstanLPG_report_final_W03.doc#_Toc258994673#_Toc258994673
KazakhstanLPG_report_final_W03.doc#_Toc258994674#_Toc258994674
KazakhstanLPG_report_final_W03.doc#_Toc258994675#_Toc258994675
KazakhstanLPG_report_final_W03.doc#_Toc258994675#_Toc258994675
KazakhstanLPG_report_final_W03.doc#_Toc258994676#_Toc258994676
KazakhstanLPG_report_final_W03.doc#_Toc258994676#_Toc258994676
KazakhstanLPG_report_final_W03.doc#_Toc258994677#_Toc258994677
KazakhstanLPG_report_final_W03.doc#_Toc258994678#_Toc258994678
KazakhstanLPG_report_final_W03.doc#_Toc258994679#_Toc258994679
KazakhstanLPG_report_final_W03.doc#_Toc258994679#_Toc258994679
KazakhstanLPG_report_final_W03.doc#_Toc258994680#_Toc258994680
KazakhstanLPG_report_final_W03.doc#_Toc258994680#_Toc258994680
KazakhstanLPG_report_final_W03.doc#_Toc258994681#_Toc258994681
KazakhstanLPG_report_final_W03.doc#_Toc258994681#_Toc258994681
KazakhstanLPG_report_final_W03.doc#_Toc258994682#_Toc258994682
KazakhstanLPG_report_final_W03.doc#_Toc258994682#_Toc258994682
KazakhstanLPG_report_final_W03.doc#_Toc258994683#_Toc258994683
KazakhstanLPG_report_final_W03.doc#_Toc258994684#_Toc258994684
KazakhstanLPG_report_final_W03.doc#_Toc258994685#_Toc258994685
KazakhstanLPG_report_final_W03.doc#_Toc258994686#_Toc258994686
KazakhstanLPG_report_final_W03.doc#_Toc258994687#_Toc258994687
KazakhstanLPG_report_final_W03.doc#_Toc258994688#_Toc258994688
KazakhstanLPG_report_final_W03.doc#_Toc258994689#_Toc258994689
KazakhstanLPG_report_final_W03.doc#_Toc258994690#_Toc258994690
KazakhstanLPG_report_final_W03.doc#_Toc258994691#_Toc258994691
KazakhstanLPG_report_final_W03.doc#_Toc258994692#_Toc258994692

REnergyCO Caspian LPG 2010

Table 4-31 Gas production in Mangistau region by producers in 2003 —2009 (IMCM) .....covveirerieiereeesieeree e se e ereeeens 68
Map 4-32 Key fields in West KazakhStan FeQION .........cccviviieiiiiie ettt resnneneas 69
Figure 4-33 Crude and condensate production in West Kazakhstan region by key producers in 2004 — 10 m 2009
(ENOUSEING TOMNS) ...ttt ettt bbbt b bt b e e bbb b4 E e b e bt ARt b e b e b b e bt e R b e b e e b e b e b e ekt b e bt e bt e bt eb b bt et 70
Table 4-34 Crude and condensate production in West Kazakhstan region by producers in 2004 —2009 (thousand

L(0] 1) O TSSOSO TO P T PP PP UPPR PO 70
Figure 4-35 Gas production in West Kazakhstan region by key producers in 2003 —2009 (MCM) .......ccccovvererireneennen. 71
Table 4-36 Gas production in West Kazakhstan region by producers in 2003 —2009 (MCM) ......cceovriririnineienenieineens 71
Map 4-37 Key fields in KYZYIorda FEGION ........o.oiiiiiiiieiee bbbttt et 72
Figure 4-38 Crude and condensate production in Kyzylorda region by key producers in 2004 — 2009 (thousand tons) .73
Table 4-39 Crude and condensate production in Kyzylorda region by producers in 2004 —2009 (thousand tons) .......... 73
Figure 4-40 Gas production in Kyzylorda region by key producers in 2003 — 2009 (MCM) ...ccvvvvevvenieeiiesie e see e 74
Table 4-41 Gas production in Kyzylorda region by producers in 2003 —2009 (MCM) ...cc.oeiveiiviiieiiiesee e 74
Map 4-42 Key fields in AKLYUDINSK FEOION .......couiiiiiie et sre b e et e ennennee e 75
Figure 4-43 Crude and condensate production in Aktyubinsk region by key producers in 2004 — 2009 (thousand

L0] 1) T OO ST T U T OO P PP TOUPPRPRORT 76
Table 4-44 Crude and condensate production in Aktyubinsk region by producers in 2004-2009 (thousand tons) .......... 76
Figure 4-45 Gas production in Aktyubinsk region by key producers in 2003 —2009 (IMCM) .......coovirenerinienereneneeenen, 77
Table 4-46 Gas production in Aktyubinsk region by producers in 2003 — 2009 (MCM).......coiirirririneireneeneseeesees 77

Figure 4-47 Daily crude production in Kazakhstan in January 2008 — October 2009 (thousand tons a day in a month).78
Figure 4-48 Daily associated gas production in Kazakhstan in January 2008 — October 2009 (thousand cubic meters

Fo R0 LA T T U420 110 SRS US 78
Figure 4-49 Crude oil and associated gas production by TengizCherQil in 2002 —2009 (million tons and bcm per

L2 0T 0 ) SRS SS 79
Figure 4-50 Daily crude production by TengizCherQil in January 2008 —2009 (thousand tons a day in a month).......... 80
Figure 4-51 Daily gas production by TengizChevrQil in January 2008 —2009 (thousand cubic meters a day in a

L1101 0110) OO OO OO SO SO SO T T SOUR TSP PSPPSRI 80
Figure 4-52 Gas factor TengizChevrQil in January 2008 — October 2009 (mcm per thousand tons a day) ........cc.c........ 81
Figure 4-53 Daily crude production by CNPC-AktobeMunayGas in January 2008 — 2009 (thousand tons a day in a

L1101 0110) OO OO OO SO SO SO T T SOUR TSP PSPPSRI 82
Figure 4-54 Daily gas production by CNPC-AktobeMunayGas in January 2008 —2009 (thousand cubic meters a day

LI 010 111 ) OO SO USRS 83
Figure 4-55 Kashagan start up and forecasted production in 2012-2015 (million tons per annum) .........c.ccccevvvevverennnns 86
Map 4-56 KaShagan EXPOIT FOULES .........eiueiieieeieeite et st e st e steeste e e s e e st e steesteesteesteasseassesss e teebeesteaseesneesreesseeseenseansenseeses 87
Figure 4-57 Daily condensate production in Kazakhstan in January 2008 — October 2009 (thousand tons a day in a
40 1€ 2 ) S OTPSPRR 88
Figure 4-58 Daily natural gas production in Kazakhstan in January 2008 — October 2009 (thousand cubic meters a

oL A A= W 1010 111 OSSOSO 88
Figure 4-59 Karachganak natural gas PrOPEILIES ........cceieiiiiieieie ettt bbbt st ne b 89
Figure 4-60 Daily crude and condensate production by Karachaganak in January 2008 —2009 (thousand tons a day in
10 111 ) OO SOURTRRR 89
Figure 4-61 Daily gas production by Karachaganak in January 2008 —2009 (thousand cubic meters a day in a month).90
Map 4-62 Karachaganak crude PIPEIINE FOULES .........ooueiiiiiiriiieisereest et sb ettt et 93
Figure 4-63 Daily crude and condensate production by Tolkynneftegas in January 2008 —2009 (thousand tons a day

Tl W 11 0] 11 ) OO UOUPTUTUR PR 94
Figure 4-64 Daily gas production by Tolkynneftegas in January 2008 —2009 (thousand cubic meters a day in a

£110] 11 ) RSOOSR 94
Figure 4-65 Tolkynneftegas gas production in 2003 —2009 (IMCIM) ........eciriiiiriirierere e sre e nes 95
Map 4-66 LPG capacity 10CatIONS QNG LYPES ....c.eeiviiiiiitiiieeieieet ettt bbbttt e e b e b e ebe e e e b e sbesaesbesaeeneas 96
REnergyCO Strategy and market research + 1905 205 1094

WWW.renergyco.ca



KazakhstanLPG_report_final_W03.doc#_Toc258994693#_Toc258994693
KazakhstanLPG_report_final_W03.doc#_Toc258994694#_Toc258994694
KazakhstanLPG_report_final_W03.doc#_Toc258994695#_Toc258994695
KazakhstanLPG_report_final_W03.doc#_Toc258994695#_Toc258994695
KazakhstanLPG_report_final_W03.doc#_Toc258994696#_Toc258994696
KazakhstanLPG_report_final_W03.doc#_Toc258994696#_Toc258994696
KazakhstanLPG_report_final_W03.doc#_Toc258994697#_Toc258994697
KazakhstanLPG_report_final_W03.doc#_Toc258994698#_Toc258994698
KazakhstanLPG_report_final_W03.doc#_Toc258994699#_Toc258994699
KazakhstanLPG_report_final_W03.doc#_Toc258994700#_Toc258994700
KazakhstanLPG_report_final_W03.doc#_Toc258994701#_Toc258994701
KazakhstanLPG_report_final_W03.doc#_Toc258994702#_Toc258994702
KazakhstanLPG_report_final_W03.doc#_Toc258994703#_Toc258994703
KazakhstanLPG_report_final_W03.doc#_Toc258994704#_Toc258994704
KazakhstanLPG_report_final_W03.doc#_Toc258994705#_Toc258994705
KazakhstanLPG_report_final_W03.doc#_Toc258994705#_Toc258994705
KazakhstanLPG_report_final_W03.doc#_Toc258994706#_Toc258994706
KazakhstanLPG_report_final_W03.doc#_Toc258994707#_Toc258994707
KazakhstanLPG_report_final_W03.doc#_Toc258994708#_Toc258994708
KazakhstanLPG_report_final_W03.doc#_Toc258994709#_Toc258994709
KazakhstanLPG_report_final_W03.doc#_Toc258994710#_Toc258994710
KazakhstanLPG_report_final_W03.doc#_Toc258994710#_Toc258994710
KazakhstanLPG_report_final_W03.doc#_Toc258994711#_Toc258994711
KazakhstanLPG_report_final_W03.doc#_Toc258994711#_Toc258994711
KazakhstanLPG_report_final_W03.doc#_Toc258994712#_Toc258994712
KazakhstanLPG_report_final_W03.doc#_Toc258994713#_Toc258994713
KazakhstanLPG_report_final_W03.doc#_Toc258994713#_Toc258994713
KazakhstanLPG_report_final_W03.doc#_Toc258994714#_Toc258994714
KazakhstanLPG_report_final_W03.doc#_Toc258994715#_Toc258994715
KazakhstanLPG_report_final_W03.doc#_Toc258994715#_Toc258994715
KazakhstanLPG_report_final_W03.doc#_Toc258994716#_Toc258994716
KazakhstanLPG_report_final_W03.doc#_Toc258994716#_Toc258994716
KazakhstanLPG_report_final_W03.doc#_Toc258994717#_Toc258994717
KazakhstanLPG_report_final_W03.doc#_Toc258994718#_Toc258994718
KazakhstanLPG_report_final_W03.doc#_Toc258994719#_Toc258994719
KazakhstanLPG_report_final_W03.doc#_Toc258994719#_Toc258994719
KazakhstanLPG_report_final_W03.doc#_Toc258994720#_Toc258994720
KazakhstanLPG_report_final_W03.doc#_Toc258994720#_Toc258994720
KazakhstanLPG_report_final_W03.doc#_Toc258994721#_Toc258994721
KazakhstanLPG_report_final_W03.doc#_Toc258994722#_Toc258994722
KazakhstanLPG_report_final_W03.doc#_Toc258994722#_Toc258994722
KazakhstanLPG_report_final_W03.doc#_Toc258994723#_Toc258994723
KazakhstanLPG_report_final_W03.doc#_Toc258994724#_Toc258994724
KazakhstanLPG_report_final_W03.doc#_Toc258994725#_Toc258994725
KazakhstanLPG_report_final_W03.doc#_Toc258994725#_Toc258994725
KazakhstanLPG_report_final_W03.doc#_Toc258994726#_Toc258994726
KazakhstanLPG_report_final_W03.doc#_Toc258994726#_Toc258994726
KazakhstanLPG_report_final_W03.doc#_Toc258994727#_Toc258994727
KazakhstanLPG_report_final_W03.doc#_Toc258994728#_Toc258994728

REnergyCO Caspian LPG 2010

Figure 4-67 LPG production by GPP and Refineries in 2002-2009 (thousand tons @ Yar) .........c.cceveveevverieresesesesrennns 96
Figure 4-68 GPP LPG production per thousand tons of crude and mcm gas produced in 2002- 2009 ..........ccccceevvvenenne. 97
Figure 4-69 LPG production by Gas Processing Plants in 2002- 2009 (thousand tons a year) ........cccccevvevereresesnsneanes 98
Schematic view 4-70 TCO processing plant BirdSEYE VIEW ..........couciiiiiiiiiiiiieese ettt 99
Figure 4-71 TCO LPG and crude production in 1998 - 2009 (thousand tONS & YEar) .........cccvereririneninienenecsie e, 100
Schematic view 4-72 TCO LPG production units nameplate CapaCities .........ccevevirereiineneiiseseese e 101
Schematic view 4-73 TCO KTL CONTIGUIALION ....c.oiviieiiiieiieiite et 102
Schematic view 4-74 TCO 5" train CONFIGUIALION ............vvveeeeeeeeeeeeeecesseeeseeeseeeee s 102

Figure 4-75 Ratio of LPG to crude production at TCO in 1999 —2009 (tons of LPG per thousand tons of crude) ........ 103
Figure 4-76 Gas apparent usage by TCO in 1998 — 1% H 2009 (flaring, injection, own use and marketable in bcmpa) 103

Figure 4-77 Flaring of gas by TCO in 1998 — 2008 (DCMIPA) ....ecvveiverieeieeie e et steeste e e st se e e sreesae e s e snee e 104
Figure 4-78 Quarterly LPG production by TCO 2003 — 2009 (MCM) ..eevveeiveeieiieciesieesieesee e e seesee e sreesaeeneeneesnee e 104
Schematic view 4-79 KazGPZ processing plant BirdSEYE VIEW .........c.civveiiiiieie et 105
Figure 4-80 Kazakhsaky GPP LPG output in 1998 - 2009 (thousand tONS @ YEar).........ccccvererieerieesieeseeseese e eee e 106
Figure 4-81 Uzenmunaygas crude and gas output in 2000 - 2009 (thousand tons and mcm a year) .........cccccveevvevennnnne 106
Figure 4-82 LPG output per Uzenmunaygas crude and associated gas in 2000 -1* H 2009 (tons per thousand tons of
crude and tons per Mcm Of aSSOCIALEA JAS 8 YEAI) ....ccveviuiiierieiiiie ettt ekttt bbb ee e 107
Schematic view 4-83 Kazakhsky GPP key technological UNitS/PrOCESSES .........ccoeirierieiierieisieneese et 108
Figure 4-84 Quarterly LPG production by Kazakhsky GPP 2004 — 1 H 2009 (MCM)......c.cceevrvrrerriereeeieeiessenenn, 109
Figure 4-85 Crude and gas production by Zhanazhol GPP 2003 — 2009 (mcm and thousand tons) ..........cc.cccvereenen. 109
Figure 4-86 LPG production by Zhanazhol GPP 2003 — 2009 (thousand toNnS) ..........cccocererireneiineneneeseee e, 111
Figure 4-87 LPG output per CNPC-Aktobemunaygas crude and associated gas in 2003 -2009 (tons per thousand

tons of crude and tons per mcm Of aSSOCIAEA JAS @ YEAI) .....vveiveeiieeiieeieireste et esteesteeee e s ste e reereebeenbesreesreesreeseeaeeas 111
Figure 4-88 Crude and gas production by KazGerMunay 2003 — 2009 (mcm and thousand tons)..........ccccceeevvevennene. 112
Schematic view 4-89 KazGerMunay processing plant BirdSEYE VIEW .........cccvecveciiieiienie e sre et 112
Figure 4-90 LPG production by KazGerMunay GPP 2003 — 2009 (thousand tons) .........cccccceevevieeiiieieeseese e 113
Figure 4-91 LPG output per KazGerMunay GPP crude and associated gas in 2003 -1% H 2009 (tons per thousand

tons of crude and tons per Mcm Of aSSOCIAtEA JAS @ YEAI) ....cvviviriereitirieieite ettt sttt sttt bbbt ere e 113
Figure 4-92 Crude and gas production by Karachaganak Petroleum Operating 2003 — 2009 (mcm and thousand

0] 1) OSSOSO S PP URTPTPOUSPRPPPTPRON 114
Schematic view 4-93 Orenburg GPP BirUSEYE VIEW .......ccciiiiiiiieiiieice ettt 115
Schematic view 4-94 Orenburg Gas Processing Complex key technological unitS/processes ..........ccocevvererireniecnnen. 116
Figure 4-95 Orenburg Gas Processing Complex LPG production from own and Karachaganak feedstock in 2003 —

B0 0L LT U= Lo I o] 1) PSS 117
Schematic view 4-96 Location of KPO processing faCUILIES..........ccuviviiiii i 118
Schematic view 4-97 Gas processing train Of KPO ..o s 118
Figure 4-98 LPG production by refineries 2002- 2009 (thousand tONS @ YEAr) ........cccveeerererenerieeieeee e 119
Figure 4-99 Kazakhstan refineries throughput in 2002-1% H 2009 (Million toNS @ Year) .......cccccceeeevererereeeeerererneeeenenn. 119
Figure 4-100 Kazakhstan refineries LPG production per throughput in 2002-1 H 2009 (kg per ton of throughput) ...120
Figure 4-101 Management structure and work areas and departments of Pavlodar Refinery .........ccccocevvieneiienncnen, 121
Table 4-102 Pavlodar REfINErY KEY PrOUUCES .......cviuiiiiiiiiiieisie ettt sttt st st s ene e 123
Figure 4-103 LPG production by Pavlodar Refinery 2002- 2009 (thousand tONS @ Year) ........c.ccovvevereereneerienieennen, 124
Figure 4-104 Pavlodar Refinery throughput in 2002-1% H 2009 (thousand tONS a YEar) ............cc.cceveeeerreeerererrenens. 124
Figure 4-105 Pavlodar Refinery LPG production per throughput in 2002-2008 (kg per ton of throughput).................. 125
Figure 4-106 Pavlodar Refinery key petroleum product production in 2002-1% H 2009 (million tons)........................ 125
Figure 4-107 LPG production by Chimkent Refinery 2002- 2009 (thousand tONS @ Year) .........ccoceeererierenieneniesiennenn 127
Figure 4-108 Chimkent Refinery throughput in 2002-1% H 2009 (thousand toNnS & YEar) ............ccceeveerereeerrrerneerenenn. 127
Figure 4-109 Chimkent Refinery LPG production per throughput in 2002-2008 (kg per ton of throughput)................ 128
Figure 4-110 Chimkent Refinery key petroleum product production in 2002-1% H 2009 (million tons) ..................... 128
REnergyCO Strategy and market research + 1905 205 1094

WWW.renergyco.ca



KazakhstanLPG_report_final_W03.doc#_Toc258994729#_Toc258994729
KazakhstanLPG_report_final_W03.doc#_Toc258994730#_Toc258994730
KazakhstanLPG_report_final_W03.doc#_Toc258994731#_Toc258994731
KazakhstanLPG_report_final_W03.doc#_Toc258994732#_Toc258994732
KazakhstanLPG_report_final_W03.doc#_Toc258994733#_Toc258994733
KazakhstanLPG_report_final_W03.doc#_Toc258994734#_Toc258994734
KazakhstanLPG_report_final_W03.doc#_Toc258994735#_Toc258994735
KazakhstanLPG_report_final_W03.doc#_Toc258994736#_Toc258994736
KazakhstanLPG_report_final_W03.doc#_Toc258994737#_Toc258994737
KazakhstanLPG_report_final_W03.doc#_Toc258994738#_Toc258994738
KazakhstanLPG_report_final_W03.doc#_Toc258994739#_Toc258994739
KazakhstanLPG_report_final_W03.doc#_Toc258994740#_Toc258994740
KazakhstanLPG_report_final_W03.doc#_Toc258994741#_Toc258994741
KazakhstanLPG_report_final_W03.doc#_Toc258994742#_Toc258994742
KazakhstanLPG_report_final_W03.doc#_Toc258994743#_Toc258994743
KazakhstanLPG_report_final_W03.doc#_Toc258994744#_Toc258994744
KazakhstanLPG_report_final_W03.doc#_Toc258994744#_Toc258994744
KazakhstanLPG_report_final_W03.doc#_Toc258994745#_Toc258994745
KazakhstanLPG_report_final_W03.doc#_Toc258994746#_Toc258994746
KazakhstanLPG_report_final_W03.doc#_Toc258994747#_Toc258994747
KazakhstanLPG_report_final_W03.doc#_Toc258994748#_Toc258994748
KazakhstanLPG_report_final_W03.doc#_Toc258994749#_Toc258994749
KazakhstanLPG_report_final_W03.doc#_Toc258994749#_Toc258994749
KazakhstanLPG_report_final_W03.doc#_Toc258994750#_Toc258994750
KazakhstanLPG_report_final_W03.doc#_Toc258994751#_Toc258994751
KazakhstanLPG_report_final_W03.doc#_Toc258994752#_Toc258994752
KazakhstanLPG_report_final_W03.doc#_Toc258994753#_Toc258994753
KazakhstanLPG_report_final_W03.doc#_Toc258994753#_Toc258994753
KazakhstanLPG_report_final_W03.doc#_Toc258994754#_Toc258994754
KazakhstanLPG_report_final_W03.doc#_Toc258994754#_Toc258994754
KazakhstanLPG_report_final_W03.doc#_Toc258994755#_Toc258994755
KazakhstanLPG_report_final_W03.doc#_Toc258994756#_Toc258994756
KazakhstanLPG_report_final_W03.doc#_Toc258994757#_Toc258994757
KazakhstanLPG_report_final_W03.doc#_Toc258994757#_Toc258994757
KazakhstanLPG_report_final_W03.doc#_Toc258994758#_Toc258994758
KazakhstanLPG_report_final_W03.doc#_Toc258994759#_Toc258994759
KazakhstanLPG_report_final_W03.doc#_Toc258994760#_Toc258994760
KazakhstanLPG_report_final_W03.doc#_Toc258994761#_Toc258994761
KazakhstanLPG_report_final_W03.doc#_Toc258994762#_Toc258994762
KazakhstanLPG_report_final_W03.doc#_Toc258994763#_Toc258994763
KazakhstanLPG_report_final_W03.doc#_Toc258994764#_Toc258994764
KazakhstanLPG_report_final_W03.doc#_Toc258994765#_Toc258994765
KazakhstanLPG_report_final_W03.doc#_Toc258994766#_Toc258994766
KazakhstanLPG_report_final_W03.doc#_Toc258994767#_Toc258994767
KazakhstanLPG_report_final_W03.doc#_Toc258994768#_Toc258994768
KazakhstanLPG_report_final_W03.doc#_Toc258994769#_Toc258994769
KazakhstanLPG_report_final_W03.doc#_Toc258994770#_Toc258994770
KazakhstanLPG_report_final_W03.doc#_Toc258994771#_Toc258994771
KazakhstanLPG_report_final_W03.doc#_Toc258994772#_Toc258994772

REnergyCO Caspian LPG 2010

Figure 4-111 LPG production by Atyrau Refinery 2002- 2009 (thousand toNS @ YEar) ........ccccevvveeeereervereesieseesresennenns 130
Figure 4-112 Atyrau Refinery throughput in 2002-1% H 2009 (thousand tons @ YEar) ...........cccceeereeiereeierseessnreneeenn. 130
Figure 4-113 Atyrau Refinery LPG production per throughput in 2002-2008 (kg per ton of throughput).................... 131
Figure 4-114 Atyrau Refinery key petroleum product production in 2002-1* H 2009 (million tons)..............c.cc.euu..... 131
Map 4-115 Kazakhstan region’s population (% 0f total)........cccoeiririiiiiiiniiii e 132
Figure 4-116 Kazakhstan GDP and GDP PPP N $ DIN.....c..ciiiiiiiiii e 132
Figure 4-117 Kazakhstan consumer inflation in % to the Year arlier ... 133
Figure 4-118 Kazakhstan apparent revenue from oil exports and its share in country’s GDP ($ bln and %)................. 133
Figure 4-119 Kazakhstan energy production by type of energy in 2001 - 1 H 2009 (MTOE) .....c.ccccovvevrerrerererennnn, 134
Figure 4-120 Kazakhstan LPG consumption in 2005- 2008 (thousand tONS) ..........ccccververieresesesinereeieeseseesee e snessesneans 136
Figure 4-121 Kazakhstan regions apparent LPG balances in 2008 (thousand tons)..........ccccccvvvevieeiievieeseese e 136
Figure 4-122 Kazakhstan regional LPG consumption per capita (Kg per Capita) .........ccccevvereriesiensieeiieese e eve e 138
Figure 4-123 Kazakhstan regional residential and autogas consumption (thousand tons) ..........ccccceeevieeveeieccieeiesnnne 138
Figure 4-124 Kazakhstan average retail LPG and gasoline 92/93 prices in 2004-2009 (average in May of each year

TR U (0] ) TS 139
Figure 4-125 Kazakhstan average retail LPG and gasoline 92/93 prices in 2004-2009 (US cents per liter) .................. 139
Figure 4-126 Kazakhstan average retail LPG prices in January 2008-June 2009 (in thousand tenge and in $ a ton) ....140
Figure 4-127 Kazakhstan average retail LPG prices by regions in June 2008 and June 2009 (in $a ton) ..................... 141
Figure 4-128 Delivery costs to final consumer estimates to key Almaty market from Atyrau ($ per ton).........c.ce...... 141
Figure 4-129 Prices for gasoline 92, diesel and LPG in Kazakhstan regions in June 2009 (tenge per liter) .................. 142
Map 4-130 Kazakhstan petrochemical facilities [0CAtION ...........cocoiiiiiiii e 143
Figure 4-131 Number of gasoline stations in Kazakhstan by region and type .........ccccocvveveeiieiiesieesiee s 145
Figure 4-132 Gasoline stations coverage in Kazakhstan by region (thousands of residents per station)........................ 145
Figure 4-133 Motor fuel sales in regions and apparent consumption per capita (tons and kg per capita) ...................... 146
Figure 4-134 Motor fuel daily throughput per station in regions of Kazakhstan (tons a day) .........c.cccoeevvevveiecvennnne, 146
Figure 4-135 Motor fuel sold by gas stations by type in regions of Kazakhstan (thousand tons a year)..............c......... 147
Figure 4-136 LPG sales by gas stations in regions of Kazakhstan (thousand tons a year and % of total motor fuel
LAl (T A=l o] ) OSSP TSP P PP PTPPOTPRPPPTPRON 147
Map 4-137 Key railway routes in Kazakhstan and diStanCes ..o 148
Table 4-138 Kazakhstan key LPG Storage FACIHITIES ........c.coiviiriiiiiiiiii e 149
Figure 4-139 Kazakhstan LPG export by TCO and other producers in 2002 - 2009 (thousand tons) ...........c.cceeerveeennen. 150
Figure 4-140 Kazakhstan LPG export in 2002 - 2009 (thouSand tONS) .......cccoerieirerieinenieieesieee e 151
Figure 4-141 Kazakhstan LPG monthly export by key exporter 2009 (thousand tons)..........cccccevveevieeviieneese e 151
Figure 4-142 Kazakhstan LPG export to countries in 2008 (% Of total) ........ccocovvvieiiiiieiie e 152
Figure 4-143 Kazakhstan LPG export to countries in 2006 (% Of total) ........ccccvvievieiieii e 153
Figure 4-144 TCO export by border crossings in FSU in 2009..........cccooiiiiiiiiiie e 153
Figure 4-145 Pavlodar refinery export by border crossings in FSU in 2009 ..........ccoiiiiiiieneneeee e 154
Figure 4-146 Zhanazhol GPP export by border crossings in FSU in 2009.........cccoiiiiiiiiieieneeeee e 154
Figure 4-147 Kazakhsky GPP export by border crossings in FSU in 2009..........ccocveiiinnnnienineseneese e 155
Figure 5-1 Oil and gas fields iN UzZDEKISIAN...........oiiiiiiiiiiiee et 156
Figure 5-2 Recoverable gas reserves by major fIeld.........coooiiiiinii e 157
Figure 5-3 Uzbekistan crude and condensate production in 2002- 2009 (MillioN tONS) ......ccvvvveiieneniieneecre e, 157
Figure 5-4 Monthly Uzbekistan crude and condensate production in 2008-2009 (thousand tons)...........c.cccceevrerieicnnen. 158
Figure 5-5 Uzbekistan natural and associated gas production in 2002- 2009 (DCMPA).......cccerererererierierierere e 158
Map 5-6 Uzbekistan LPG production facilitieS I0CAtION ...........cooiiiiiiiiiie e 159
Figure 5-7 Uzbekistan LPG production in 2000- 2009 (thousand tONS & YEAr) .......cccveeerereriererieseeeeie e 160
Figure 5-8 Shurtan Petrochemical and other Uzbekistan LPG production in 2002- 2009 (thousand tons) .................... 160
Figure 5-9 Estimated Uzbekistan LPG production by key facility in 2002- 2009 (thousand tons) ..........c.cceceveereriennnne 161
Figure 5-10 Monthly Uzbekistan LPG production in 2008-9 M 2009 (thousand tONS) ...........cceerererierienienenie e 161
REnergyCO Strategy and market research + 1905 205 1094

WWW.renergyco.ca



KazakhstanLPG_report_final_W03.doc#_Toc258994773#_Toc258994773
KazakhstanLPG_report_final_W03.doc#_Toc258994774#_Toc258994774
KazakhstanLPG_report_final_W03.doc#_Toc258994775#_Toc258994775
KazakhstanLPG_report_final_W03.doc#_Toc258994776#_Toc258994776
KazakhstanLPG_report_final_W03.doc#_Toc258994777#_Toc258994777
KazakhstanLPG_report_final_W03.doc#_Toc258994778#_Toc258994778
KazakhstanLPG_report_final_W03.doc#_Toc258994779#_Toc258994779
KazakhstanLPG_report_final_W03.doc#_Toc258994780#_Toc258994780
KazakhstanLPG_report_final_W03.doc#_Toc258994781#_Toc258994781
KazakhstanLPG_report_final_W03.doc#_Toc258994782#_Toc258994782
KazakhstanLPG_report_final_W03.doc#_Toc258994783#_Toc258994783
KazakhstanLPG_report_final_W03.doc#_Toc258994784#_Toc258994784
KazakhstanLPG_report_final_W03.doc#_Toc258994785#_Toc258994785
KazakhstanLPG_report_final_W03.doc#_Toc258994786#_Toc258994786
KazakhstanLPG_report_final_W03.doc#_Toc258994786#_Toc258994786
KazakhstanLPG_report_final_W03.doc#_Toc258994787#_Toc258994787
KazakhstanLPG_report_final_W03.doc#_Toc258994788#_Toc258994788
KazakhstanLPG_report_final_W03.doc#_Toc258994789#_Toc258994789
KazakhstanLPG_report_final_W03.doc#_Toc258994790#_Toc258994790
KazakhstanLPG_report_final_W03.doc#_Toc258994791#_Toc258994791
KazakhstanLPG_report_final_W03.doc#_Toc258994792#_Toc258994792
KazakhstanLPG_report_final_W03.doc#_Toc258994793#_Toc258994793
KazakhstanLPG_report_final_W03.doc#_Toc258994794#_Toc258994794
KazakhstanLPG_report_final_W03.doc#_Toc258994795#_Toc258994795
KazakhstanLPG_report_final_W03.doc#_Toc258994796#_Toc258994796
KazakhstanLPG_report_final_W03.doc#_Toc258994797#_Toc258994797
KazakhstanLPG_report_final_W03.doc#_Toc258994798#_Toc258994798
KazakhstanLPG_report_final_W03.doc#_Toc258994798#_Toc258994798
KazakhstanLPG_report_final_W03.doc#_Toc258994799#_Toc258994799
KazakhstanLPG_report_final_W03.doc#_Toc258994800#_Toc258994800
KazakhstanLPG_report_final_W03.doc#_Toc258994801#_Toc258994801
KazakhstanLPG_report_final_W03.doc#_Toc258994802#_Toc258994802
KazakhstanLPG_report_final_W03.doc#_Toc258994803#_Toc258994803
KazakhstanLPG_report_final_W03.doc#_Toc258994804#_Toc258994804
KazakhstanLPG_report_final_W03.doc#_Toc258994805#_Toc258994805
KazakhstanLPG_report_final_W03.doc#_Toc258994806#_Toc258994806
KazakhstanLPG_report_final_W03.doc#_Toc258994807#_Toc258994807
KazakhstanLPG_report_final_W03.doc#_Toc258994808#_Toc258994808
KazakhstanLPG_report_final_W03.doc#_Toc258994809#_Toc258994809
KazakhstanLPG_report_final_W03.doc#_Toc258994810#_Toc258994810
KazakhstanLPG_report_final_W03.doc#_Toc258994811#_Toc258994811
KazakhstanLPG_report_final_W03.doc#_Toc258994812#_Toc258994812
KazakhstanLPG_report_final_W03.doc#_Toc258994813#_Toc258994813
KazakhstanLPG_report_final_W03.doc#_Toc258994814#_Toc258994814
KazakhstanLPG_report_final_W03.doc#_Toc258994815#_Toc258994815
KazakhstanLPG_report_final_W03.doc#_Toc258994816#_Toc258994816
KazakhstanLPG_report_final_W03.doc#_Toc258994817#_Toc258994817
KazakhstanLPG_report_final_W03.doc#_Toc258994818#_Toc258994818
KazakhstanLPG_report_final_W03.doc#_Toc258994819#_Toc258994819

REnergyCO Caspian LPG 2010

Figure 5-11 Daily Uzbekistan LPG production and LPG output per ton of crude/condensate produced in January

2008- September 2009 (thousand tons a day in a month and Kg Per ton) ........cccceveiieieereie s 162
Schematic view 5-12 Shurtan complex processing facilities I0CatioN ..........ccoviviiiiiiiecie s 163
Table 5-13 Shurtan gas cOMPOSILION (%0 VOIUME) ......cuiiiiiieiiiiieiite stttk b e 164
Schematic view 5-14 Shurtan GPP zeolite H2S treatment PrOCESS .....c..cvierieiiinieirie ettt 164
Schematic view 5-15 Shurtan GPP Propane-Butane Unit (#3)........ccoereiiiiiiiieieiee e 165
Table 5-16 SHO’RTAN GAZ MAHSULOT JV project key financial and operational parameters ............c.cccovervevenne. 166

Table 5-17 SHO’RTAN GAZ MAHSULOT JV Liquefied Propane-Butane Mixture Conformity to GOST 20448-90 166
Table 5-18 SHO’RTAN GAZ MAHSULOT JV (Shurtan GPP) propane qualities (Technical Standard Uzbekistan) ..167

Table 5-19 SHO’RTAN GAZ MAHSULOT JV (Shurtan GPP) propane qualities (ASTM) .....ccoovevrerinenerieenereeennns 167
Table 5-20 SHO’RTAN GAZ MAHSULOT JV (Shurtan GPP) butane qualities (Technical Standard Uzbekistan).....168
Table 5-21 SHO’RTAN GAZ MAHSULOT JV (Shurtan GPP) butane qualities (ASTM) ......ccoovvveinienineniieneene 168
Table 5-22 SHO’RTAN GAZ MAHSULOT JV Stable Gas Gasoline Technical Specification ............cccecenirerennnnne. 169
Figure 5-23 Shurtan Petrochemical Plant LPG production in 2002-2008 (thousand tons)..........ccccveeviveveeriesveevesnnnn 170
Table 5-24 Mubareksky GPP feedstock gas composition (% VOIUME) .........c.ccieiveiieieiie i se e 171
Figure 5-25 Uzbekistan crude and condensate production in 2002- 2009 (thousand tONS) .........ccceeerereiereneieneneennen, 173
Figure 5-26 Monthly Uzbekistan petroleum products production in 2008- 2009 (thousand tons) ...........c.cceeevrerecnen. 173
Figure 5-27 Uzbekistan apparent domestic consumption of LPG and YOY growth in 2002-2008 (thousand tons)......175
Figure 5-28 Uzbekistan motor fuels production in 2002-9 m 2009 (thousand tONS) ........ccecvererirerennieneneese e, 175
Figure 5-29 Uzbekistan polyethylene production and export in 2002-2008 (thousand toNs) ..........ccoceeeerereiiieneennen, 176
Figure 5-30 Uzbekistan polyethylene export by countries of destination (thousand tons for 2002-2007 period and %

(0] (0] - | S 177
Figure 5-31 Shurtan plant LPG export 2002-2008 (thouSand tONS)........ccccvveviriiieiiiiieieere e 178
Map 5-32 UzZbDeKiStan LPG EXPOI PASSES......eiueeieeieeiteete et ittesttesteesteesteeaesaestaesteesteesseassesssesssessaesteasteesseasaesneesneesaeensas 178
Map 6-1 Turkmenistan Welayaty (2adminiStrative regions) ........c.ccveieeieiieiie e s s ese et e sttt ste e ae e e sae e 179
Figure 6-2 Major oil and gas fields in TUIKMENISIAN ............ccciiiiiii it sne e 180
Figure 6-3 Gas reserves of major onshore fields in TUrKMENISLAN ..........cooviiiiiiiiie e 181
Figure 6-4 Turkmenistan offshore gas reserves TUIrKMENISIAN..........oooiiiriiirie e 181
Figure 6-5 Accumulated production and reserves in place in TUrKmMenistan ast............ccoevvereiiieneneienesec e 182
Figure 6-6 Accumulated production and reserves in place in TUrKmMenistan WeSE ..........ccoeevenerieneneinesec e 183
Figure 6-7 Turkmenistan gas production in 2003- 2009 (DCM) .....ccueriiiiirieiee e 183
Figure 6-8 Turkmenistan oil production in 2003- 2009 (ML) .......cuiiriiiiirieiee e 184
Map 6-9 Turkmenistan LPG facCilities I0CALIONS ...........ccoviiiiiiicicce et sae s 186
Figure 6-10 Turkmenistan LPG production in 2001-2009 (IML)........ccciiiiiieieerieeiesie e ste e ese e seesee e e saeere e 187
Map 6-11 Turkmenistan planned new LPG capacities [0Cation ...........ccoeoiiiiiii i 189
Figure 6-12 Turkmenistan export and domestic consumption in 2006-2009 (thousand tons)...........ccceeevvereevieevennnnn 191
Map 6-13 TUFKMENISTAN EXPOIT FOULES. ......iiueiiieiieiterte ettt ettt sttt b ekt e b e b e ese e e et e besbeebeeseeneenne b e sbesbesbeane e 192
Table 6-14 The State Commodity and Raw Materials Exchange of Turkmenistan trading list for January 2010.......... 193
Figure 7-1 Azerbaijan Oil and Gas INdUSEIY OrganiZation ............ccocereireneinene e 194
Schematic view 7-2 Azerbaijan 0il and gas fIelAS ..o 195
Figure 7-3 Recoverable gas reserves by major fIelt.........coooiiiiiini e 196
FIgure 7-4 ATOC SNArNOIUEIS. ........iu i b et bbbttt bbb e st 197
Figure 7-5 Azerbaijan crude production by SOCAR and AIOC in 2002 —2009 (IML)......ccoerirererirereninieneneesie e 198
Figure 7-6 Azerbaijan crude export in 2002 — 1% Q 0F 2009 (M) ........cvvvreereeeeeeeeeeeieeeeseesesees s eesses s, 199
Figure 7-7 Azerbaijan natural and associated gas production in 2002 — 2008 (DCMPA) .....ccveverereriniirieiercre e 199
Figure 7-8 AIOC and SOCAR gas production in 2002 —2009 (IDCM) .....cueiiriiiiirieieeerie et 200
Figure 7-9 Azerbaijan marketable gas production in 2002 — 2009 (DCMPA) .......ecuerrerieirrierie et 200
Figure 7-10 Azerbaijan associated gas split on marketable and gas for injection in 2006 — 2008 (bcmpa) ................... 201
Figure 7-11 LPG production facilitieS I0CALION ..........ciiiiii it 202
REnergyCO Strategy and market research + 1905 205 1094

WWW.renergyco.ca



KazakhstanLPG_report_final_W03.doc#_Toc258994820#_Toc258994820
KazakhstanLPG_report_final_W03.doc#_Toc258994820#_Toc258994820
KazakhstanLPG_report_final_W03.doc#_Toc258994821#_Toc258994821
KazakhstanLPG_report_final_W03.doc#_Toc258994822#_Toc258994822
KazakhstanLPG_report_final_W03.doc#_Toc258994823#_Toc258994823
KazakhstanLPG_report_final_W03.doc#_Toc258994824#_Toc258994824
KazakhstanLPG_report_final_W03.doc#_Toc258994825#_Toc258994825
KazakhstanLPG_report_final_W03.doc#_Toc258994826#_Toc258994826
KazakhstanLPG_report_final_W03.doc#_Toc258994827#_Toc258994827
KazakhstanLPG_report_final_W03.doc#_Toc258994828#_Toc258994828
KazakhstanLPG_report_final_W03.doc#_Toc258994829#_Toc258994829
KazakhstanLPG_report_final_W03.doc#_Toc258994830#_Toc258994830
KazakhstanLPG_report_final_W03.doc#_Toc258994831#_Toc258994831
KazakhstanLPG_report_final_W03.doc#_Toc258994832#_Toc258994832
KazakhstanLPG_report_final_W03.doc#_Toc258994833#_Toc258994833
KazakhstanLPG_report_final_W03.doc#_Toc258994834#_Toc258994834
KazakhstanLPG_report_final_W03.doc#_Toc258994835#_Toc258994835
KazakhstanLPG_report_final_W03.doc#_Toc258994836#_Toc258994836
KazakhstanLPG_report_final_W03.doc#_Toc258994837#_Toc258994837
KazakhstanLPG_report_final_W03.doc#_Toc258994838#_Toc258994838
KazakhstanLPG_report_final_W03.doc#_Toc258994839#_Toc258994839
KazakhstanLPG_report_final_W03.doc#_Toc258994839#_Toc258994839
KazakhstanLPG_report_final_W03.doc#_Toc258994840#_Toc258994840
KazakhstanLPG_report_final_W03.doc#_Toc258994841#_Toc258994841
KazakhstanLPG_report_final_W03.doc#_Toc258994842#_Toc258994842
KazakhstanLPG_report_final_W03.doc#_Toc258994843#_Toc258994843
KazakhstanLPG_report_final_W03.doc#_Toc258994844#_Toc258994844
KazakhstanLPG_report_final_W03.doc#_Toc258994845#_Toc258994845
KazakhstanLPG_report_final_W03.doc#_Toc258994846#_Toc258994846
KazakhstanLPG_report_final_W03.doc#_Toc258994847#_Toc258994847
KazakhstanLPG_report_final_W03.doc#_Toc258994848#_Toc258994848
KazakhstanLPG_report_final_W03.doc#_Toc258994849#_Toc258994849
KazakhstanLPG_report_final_W03.doc#_Toc258994850#_Toc258994850
KazakhstanLPG_report_final_W03.doc#_Toc258994851#_Toc258994851
KazakhstanLPG_report_final_W03.doc#_Toc258994852#_Toc258994852
KazakhstanLPG_report_final_W03.doc#_Toc258994853#_Toc258994853
KazakhstanLPG_report_final_W03.doc#_Toc258994854#_Toc258994854
KazakhstanLPG_report_final_W03.doc#_Toc258994855#_Toc258994855
KazakhstanLPG_report_final_W03.doc#_Toc258994856#_Toc258994856
KazakhstanLPG_report_final_W03.doc#_Toc258994857#_Toc258994857
KazakhstanLPG_report_final_W03.doc#_Toc258994858#_Toc258994858
KazakhstanLPG_report_final_W03.doc#_Toc258994859#_Toc258994859
KazakhstanLPG_report_final_W03.doc#_Toc258994860#_Toc258994860
KazakhstanLPG_report_final_W03.doc#_Toc258994861#_Toc258994861
KazakhstanLPG_report_final_W03.doc#_Toc258994862#_Toc258994862
KazakhstanLPG_report_final_W03.doc#_Toc258994863#_Toc258994863
KazakhstanLPG_report_final_W03.doc#_Toc258994864#_Toc258994864
KazakhstanLPG_report_final_W03.doc#_Toc258994865#_Toc258994865
KazakhstanLPG_report_final_W03.doc#_Toc258994866#_Toc258994866

REnergyCO Caspian LPG 2010

Figure 7-12 Azerbaijan LPG production in 2004 —2009 (ML).......ccccueiieiieieiiiereseseeieeseeseeseseesresesseeaeseesaesseseessessessenns 203
Figure 7-13 Azerbaijan refinery throughput in 2002 —2009 (ML) ....ecveiieiiriie e e 204
Figure 7-14 Azerbaijan refinery LPG production by fractions in 2004 —2009 (ML) ......ccccevevierierieeieeieere e e 205
Figure 7-15 Azerbaijan petroleum product production in 2000- 2009 (ML) .....ccvevvrerieireneieee e 205
Figure 7-16 Azerbaijan petroleum product export in 2001-1" H 2009 (M) .....c..cvurverrreieieicieciee e, 206
Figure 7-17 Estimated Azerbaijan LPG domestic consumption by key segments in 2000-2008 (thousand tons per

LA 010] 0 1) TSP ST PP P T U TSP P TP PPTPPPTPRPPPTPRION 207
Map 7-18 Azerbaijan ECONOMIC FEOIONS ........cuiiiiiitirteiietirt ettt ettt bbbt b bt b eb et e b e bt nb e e st b e bt b e s ne b s 207
Figure 7-19 Estimated Azerbaijan LPG export in 2004 -2008 (thousand tons per annum).........cccccevereeneneeneneennen. 208
Figure 7-20 Azerbaijan polyethylene and polypropylene production in 2004 -2008 (thousand tons per annum).......... 208
Figure 8-1 Caspian LPG production forecast for 2010-2015 (thousand tONS) ..........ccevvveiieiieiiesiie s 209
Figure 8-2 Caspian LPG export forecast for 2010-2015 (thousand tONS) .......c.cccvrieriiriieiieie e 210
Figure 8-3 Kazakhstan LPG production forecast for 2010-2015 (thousand toNns) .........ccccceveveiieiieiiiee s 211
Figure 8-4 Kazakhstan LPG production forecast by GPP in 2010-2015 (thousand tons)..........ccccccevieviveveerecreciesinn, 212
Figure 8-5 Kazakhstan LPG production forecast by refinery in 2010-2015 (thousand tons) ..........cccccevvevivereereevesnnne 212
Figure 8-6 Kazakhstan LPG export forecast in 2010-2015 (thouSand tONS) .........cccerueririrerinenienieinene e 215
Figure 8-7 Turkmenistan LPG production forecast in 2010-2015 (thousand tONS) ..........ccccevereinenensieneneeseseeeen, 216
Figure 8-8 Turkmenistan LPG export forecast in 2010-2015 (thousand tONS) ........c.eoverierirenieinineneese e 217
Figure 8-9 Uzbekistan LPG production forecast in 2010-2015 (thousand tONS) ..........ccocereririneiineneneenenee e, 218
Figure 8-10 Uzbekistan LPG domestic consumption and export forecast in 2010-2015 (thousand tons)...................... 218
Figure 8-11 Forecast of LPG production in Azerbaijan by source in 2010-2015 (ttPa) ......cccooerverrrerennieneneeneneeeen, 219
Figure 8-12 Forecast of LPG production in Azerbaijan by source in 2010-2015 (ttpa) .......ccoevvevierrieeiieereereeree e 220
Figure 8-13 Forecast of LPG export from Azerbaijan in 2010-2015 ({PA) ...ccvecveivereieiieiiee e 220
REnergyCO Strategy and market research + 1905 205 1094

WWw.renergyco.ca



KazakhstanLPG_report_final_W03.doc#_Toc258994867#_Toc258994867
KazakhstanLPG_report_final_W03.doc#_Toc258994868#_Toc258994868
KazakhstanLPG_report_final_W03.doc#_Toc258994869#_Toc258994869
KazakhstanLPG_report_final_W03.doc#_Toc258994870#_Toc258994870
KazakhstanLPG_report_final_W03.doc#_Toc258994871#_Toc258994871
KazakhstanLPG_report_final_W03.doc#_Toc258994872#_Toc258994872
KazakhstanLPG_report_final_W03.doc#_Toc258994872#_Toc258994872
KazakhstanLPG_report_final_W03.doc#_Toc258994873#_Toc258994873
KazakhstanLPG_report_final_W03.doc#_Toc258994874#_Toc258994874
KazakhstanLPG_report_final_W03.doc#_Toc258994875#_Toc258994875
KazakhstanLPG_report_final_W03.doc#_Toc258994876#_Toc258994876
KazakhstanLPG_report_final_W03.doc#_Toc258994877#_Toc258994877
KazakhstanLPG_report_final_W03.doc#_Toc258994878#_Toc258994878
KazakhstanLPG_report_final_W03.doc#_Toc258994879#_Toc258994879
KazakhstanLPG_report_final_W03.doc#_Toc258994880#_Toc258994880
KazakhstanLPG_report_final_W03.doc#_Toc258994881#_Toc258994881
KazakhstanLPG_report_final_W03.doc#_Toc258994882#_Toc258994882
KazakhstanLPG_report_final_W03.doc#_Toc258994883#_Toc258994883
KazakhstanLPG_report_final_W03.doc#_Toc258994884#_Toc258994884
KazakhstanLPG_report_final_W03.doc#_Toc258994885#_Toc258994885
KazakhstanLPG_report_final_W03.doc#_Toc258994886#_Toc258994886
KazakhstanLPG_report_final_W03.doc#_Toc258994887#_Toc258994887
KazakhstanLPG_report_final_W03.doc#_Toc258994888#_Toc258994888

