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Natural Gas Composition Energy

Unprocessed

Typical Range
Component (Mole Percent) = (Mole Percent)

Hydrocarbons Methane (C1) 2. 77 55.74 ~ 938.22
Ethane (C2) 5.56 0.52' — 7.64
Propane (C3) 1.51 0.8 =474
Iso-Butane (i-C4) 0.41 0.05 =1.10
Normal Butane (n-C4) 047 0.06/~1.65
Iso-Pentane (i-C5) .19 0.05 = 0.50
Normal Fentane (n-C5) 015 0:00/=10.42
Hexane (€6) 027 0.09/=0.75
Inerts | INitrogen (INb) 0250, 0227 =0.911
Hielicrmi(Ee) Iirace 0:00/=0.02
Impurities: (Carbon Dioxide (€O05) ;59 Uil =ilielo
Hiydrogen stliiae (=55) Iirace 0100 =070
Oxygen (O;) Isace 0.00-5.00
4 Weater (55 ©) Isace D00 =001
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Production Areas Energy

Prone to Gas Impurities

Gas quality varies by
production field

Major CO2
- Prone Areas -
FortY'One percent Of gas = . - DOES NOT INCLUDE PURE GOz
reserves are anticipated to have

excessive impurities
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Impurities Potentially PoBnergy

Damaging to Natural Gas Facilities

* Gas is treated to reduce these impurities to acceptable levels
» Water (HZO)

— Enters as vapor or liquid

— Water vapor can condense to liquid water
— (Canresult inidreezing of lines andlequipment
= (Qollectsiinilow: sSpots in p;lpeh;ne

= Virtuallymojinternal corrosionmoceurswithoutliguidwa:
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Heating Value of Components

Hydrocarbon Higher Heating Value
Component @ (60 °F, 1 atm) (BTU/scf)
Methane (C,) 1010.0

Ethane (C,) 1769.6
Propane (C;) 2516.1
Ise-butane (i-C,) 5251.9
Normal butane (n-C,) 5262.5
Ise-IFentane (I-C;) 20002
Normal Pentane (n=-C;) 40052
Hexane (€;) 4755:0
Eiepiane((€;) 5010225
Octane|(Es) 02450,
[Decanme (€ 17420
Composition ot gasicomprised ofhydrocarbon componentsidetermines therheatingivalue ot thergas
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Hydrocarbon Dewpoint (HDP)

Dewpoint

Temperature below which some components in a gas begin to condense
drop out as liquids

/) - aj ) oYy eln _)J r 1 n
ALINOSPIICTIC "1 PCL1IC
When the @ erature When the gas tempet e fa | '
/When the air'temperature When the gas temperature falls below: the
rj 2 - l '.I = .J./ - w o - ) i
talls below: the air hydrocarbon dewpoint it begins to “rain’
dewpoimtit begins torain hydrocarbons in the pipeline. Highly:
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Impact of Gas Processing

Cricondentherm

Unprocessed Gas
HHYV = 1096

Uy
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Gas Delivery Network




Gas Delivery Network Example

HHV =1096
Wobbe = 1393
HDP = 57.1 °F

Gas Composition

Methane (C,) 92.77%

A L=

3.36%

HHYV =1029
Wobbe = 1382
HDP = -10.3 °F

Gas Composition

Methane (C,) 96.33%
2.50%

Ethane (C,)
Propane (C;)
Butane (C,)
Pentane (C;)

Hexane + (Cy)

Ethane (C,)

Propane (C;)
Butane (C,) 0.07%
Pentane (C;) 0.03%

Hexane + (C) 0.03%

Carbon Dioxide 0.59%

Nitrogen (N,) 0.25%
|

1.51% 0.20%
0.88%
0.31%

0.27%

0.59%
0.31%

Separation

Carbon Dioxide
Nitrogen (N,)

| IIIIIIII

Gas
Processing

D

Gas E

e ) Treatment H

Y
IFroduction:

Free Water Liquetiable
CO, H,S .., . -
12 22 ter Vapor Hydrocarbons
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Gas Pipeline Network

Free liquid hydrocarbons may:
* Form due to pressure drop at regulators

* Freeze regulators and controllers

Interrupt the reliability of ins
controllers and safety devices

I P ~omnem Qa1 e
Lompressor Station
- * Contaminate equipment fuel lines leading to
major damage to engines and compressors
* Cause Increased pressure drop and loss of
capacity . .
* Other
— | -
Qyityibil
(‘I_J_l . Py =
1 E‘/ d(C
\
Heatersslvieterssiieguilator
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Ligquefied Natural Gas
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Ligquefied Natural Gas (LNG)

g Natural gas

15
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LNG Properties Energy

Majority of Future Cargoes to
Lake Charles Terminal®

Trinidad Algeria Oman Minimum Maximum
HHV (BTU/scf) 1048 1045 1064

Interchangeabili
Index (Wobbe)

Historical LNG Cargoes!

HDP (°F) -94.6 -49.7 +3.65 ~50.4 -57.2
Composition
Methane (C;) V6,157 59,9770 56,52, V6,167 I5.45170
Ethane (C2) 07 5,617 5,910 5.58176 6.470
Propane (C5) 0,597 12167 5,52/ ;2955 0:057
Ise=Britane (i=E4 0204575 U7 026516 0.057 ~
n-butane (n-C4 00576 Uik 7 0265170 0,057 ~

—~ U0 006 % - —~

Eleeinel(@) - = - - 5

Nitrogen (INZ) 0 0187 5250 0027 0.09% 00270
* Source; Gl - Gas Interchangeability Tiests, April 2003
“Represents alargepercentage of tuture LN Glimportsittom BGIING Services)starting in 2005
IENG contarnsinonmpurities = =S, ©F HE0O, or Bl ©.



LNG Production to Market

LNG Production : Domestic Consumption

Liquid
Separation

Pipelines

LNG HHEV can be managed bys

Sinjecunganert gases

s Blending with domestic natural gas)

= =
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