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Yx—J)LHAR—=7 A*k0 Shsle Gas Play@

| North American shale plays
(as of May 2011)

[0 current shale plays
Stacked plays
= Shallowest / youngest
Intermediate depth / age
Deepest / oldest
* Mixed shale & chalk play
** Mixed shale & limestone play
*** Mixed shale & tight dolostone-
siltstone-sandstone play

] Prospective shale plays
Basins
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Global LPG Production by Region
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Likely N America LPG Export Volumes

Enterprise {Houston)
Targa (Galena Park)
Trafigura {Corpus Christi)
Sunoco (Nederland)
Oxy {Corpus Christi)
Phillips 66 (Freeport)
Petredec {Port Aransas)
Trammo {Tampa)

DCP (Chesapeake)
Trammo (Newington)
DCP (Providence)
Markwest (Marcus Hook)
BP (Ferndale)

Pembina (Prince Rupert)
AltaGas (Kitimat)

Sage (Longview])

* Millicns of Metric Tons

wwmvs LPGEIH =

2010 11

12

13

14 15

2015

16

2016

17

2017

18

2018

19

2019

8.81
3.39
0.15
4.13
0.77
0.08
0.05
0.01
0.01
0.30
0.26

13.71
3.39
0.15
5.50
1.62
1.00
0.08
0.05
0.01
0.01
.40
0.26

13.71
3.39
0.15
5.50
2.81
4.20
0.08
0.05
0.01
0.01
0.50
0.26

13.71
3.39
0.15
5.50
2.81
4,20
0.08
0.05
0.01
0.01
0.50
0.26

13.71
3.39
0.15
5.50
2.851
4.20
0.08
0.05
0.01
0.01
0.50
0.26

10 18 26 32 32 32

30 v
2020

13.71

0.15

28
4.20

2 | Phillips66
0.05

0.01

0.01

0.50
0.26

32 8BHL 0
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6 £ Western Australia New Developments (lchthys/Prelude)
m Western Australia (NWS/Kwinana)

Bayu Undan

New Zealand
54m M HEEENcHE@sEStRimyBNGEy I I I I SN EEEE N
50075 I~‘J u Cooper Basin (South Australia) I
o Refinery Production

]
I I I I I = ||
w
23 1 I I I I
-
o
52 ] ‘-’—h—‘_—‘__‘_'*—‘_ﬂf
= o e ——————— e e
=

==Consumption

o " B B B —
NMEEERREREEEE RN R
2006 2007 2008 2009 2010 2011 2012 201326(]1& QTS 2116 21'17 2[1|8 21|9 %

*Growth from new production (Ichthys/Prelude)
*Partly offset by refinery closures
-Substantial surplus for foreseeable future regardless

—
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FLGN Projects in Region
Prelude
Scarborough
Browse

Greater Sunrise
Bonaparte

Abadi LNG

Advantages

» Access stranded reserves

» Avoids complications with

" access to land (re Browse

Boeing 747-400 (71m long) James Price Point challenges)

» Substantial reduction in

“ Engineering, Procurement &

Queen Mary 2 (345m) Construction Cost

» Portable — can be shifted in
when field depleted

Shell’'s proposed floating LNG plant (468m) Disadvantages

« Untested. Prelude world first tﬂm :TIVHR

BLEICENSHRRBE TSk, Y EX CLNG-LPGZE#HIHT 5
IN—FF—:ox)L A NY) R4

H TSR : LNG 2017(3605F>) . LPG 2017 (405 ~>/)
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Global LPG Demand by Region

350 Ak 11.4 -
E o k) T g S
L300 9.7 o
£ R <
= BRow 2
5250 8.1 &
= k=)
EZOO 6.5 E m Europe/CIS
) m North America
m Latin America
150 4.9 m Africa
Middle East
100 3.2 m Asia/Pacific
50 _ _ 1.6
0 0.0 Hige:IHS

2000 2010 2020
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Res/com LPG demand in select markets <L—v7

70,000 °
1 I ~
BChina MWindia ®indonesia MThalland MVietnam = Philippines B Malaysia -% 24 JEY

60,000 -
-
-

001 50007 >/

= 24

40,000 _

thousand metric tons

30,000 = AT

20000 —

0% ‘B B#&2013%E 8055+ NN

> $ 3 IR IR R I
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~ China PDH projects schedule to 2015

location Due on stream

Tianjin Bohai Tianjing 600 720 Sep. 2013
Chemical Ind
Sanyuan Petro Chem Shaoxing 450 540 1H 2014
Oriental Energy Zhangjiagang 660 792 1H 2014
Satellite PetroChem Jiaxing 450 540 1H 2014
Ningbo Haiyue Ningbo 600 720 1H 2014
Oriental Energy Ningbo 660 792 >2H 2014
Yantai Wanhua PU Yantai 750 [eTole] 2015
China Soft Packaging Putian 660 792 2015
Changjiang NG Nantong 650 780 2015
Chem
Haili Chemical Yancheng 510 612 2015

HidL: REGASES 5990FF> 7,188F F)‘_ﬁﬁju/{‘/“ﬂ . 2%7
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Middle Ea

st LPG Demand by End Use
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g = Engine Fuel
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0.0
2000 2010 2020
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Latest Update Video
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