GPAC / PJVA Annual Joint Conference

Success Through Science®

Extended Analysis of Natural Gas

“Financial Impact”

Presented by Owen Krauss
Ma }(a m



EXTENDEDANALYSIS OF NATURAL GAS

FINANCIAL IMPACT

Success Through Science®

= Purpose
Understand Impact of Various Analyses of Natural Gas
=  Process

Review Chemistry of Natural Gas

Present Conventional, Shortcut and Precut Methods

Display Flow Schematic of Extended Analysis

lllustrate the “Financial Impact” of Compositional Variance
=  Payoff

Understand Various Methods

Understand Impact and Value of Extended Analysis.
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CHEMISTRY OF NATURAL GAS

Acid Gases

Inert Gases
Hydrocarbon
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CHEMISTRY OF NATURAL GAS

HydMetraoa
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CHEMISTRY OF NATURAL GAS

Propane
Cs
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CHEMISTRY OF NATURAL GAS

Success Through Science®
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CHEMISTRY OF NATURAL GAS

Success Through Science®
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CHEMISTRY OF NATURAL GAS

Success Through Science®

Methylcyclohexane
2,2-Dimethylhexan
Ethylcy E;.yé:Fopentane

2,2,3-T stieyleentane
2,5-DinByiiEaghRylpentane
2,4-DimdiBydhéxinethylbutane
trans,ciBERZBME@Methylcyclopentane

1-Methl fﬂ_\f fibylpgtane ﬁ
trans-1 tANe clohexane

cis,cis-1,2,3 Trlmethylcyclopentane
n-Octane
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CONVENTIONAL BACK-FLUSH C,+ ANALYSIS

Success Through Science®
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CGemmevoitl BlalecBBacGoimamination

- C4, C,+ Less Accurate

- C4, C,+ Not Characterized and
C, nC, Therefore are Dependant Upon
iC, “Assumed” Physical Properties.
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SHORTCUT METHOD

Success Through Science®

BeabSardpdisif with GPA
Cs s @MEREgas: with Directive 17
cl ic CGeneN bieDatactObic/dmtamination
4 - N,, CO, Inaccurate
- C¢, C,+ Inaccurate
nC, - C4, C,+ Not Characterized
5 iCs - C¢, C,+ “Assumed” Properties
] + nC, - NOT Suitable for Custody Transfer.
C+
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PRECUT METHOD C.+ ANALYSIS

Success Through Science®

Sample Inlet Vacuum/Vent

Sample

Loop

— Carrier

Detector
o0 V__,
Pre-column C— Column
D
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PRECUT METHOD C+ ANALYSIS

Success Through Science®

Sample Inlet Vacuum/Vent
Sample
v Carrier
Detector
q
Pre-column Pra— Column
D e
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PRECUT METHOD C.+ ANALYSIS

Success Through Science®

Sample Inlet Vacuum/Vent
Sample
Carrier
Detector
q
Pre-column Pra— Column
ﬁ
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PRECUT METHOD C,+ ANALYSIS
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Sample Inlet Vacuum/Vent
Carrier
Detéctor
o0 Vv,
Pre-column P — Column
e
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PRECUT METHOD C,+ ANALYSIS

Success Through Science®

Sample Inlet Vacuum/Vent

Carrier

Pre-column P — Column
Q
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PRECUT METHOD C,+ ANALYSIS

Success Through Science®
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EitejpedialilentdOadifidation
+ Standard for Custody Transfer
C, nC, Disadvantage:

iCs - Assumed C,+ Properties.
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EXTENDED ANALYSIS TO C,.+

Success Through Science®

Six Port
Valve
=
Detectors
= FID
Columns
TCD
Sample
Loops TCD
Ten Port
Valves




EXTENDED ANALYSIS TO C .+

Detectors

> FID
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EXTENDED ANALYSIS TO C,.+

FID




EXTENDED ANALYSIS TO C,.+

scess Through Science®

25uV
7 300
10000 - g
) [ o s
I =
- L L]
| : g 200
r~ -
0 T N !
| 3
100
20000 S
| (=]
L 04
C 8 i
B g =
== @ -
<o
10000 & w9 J U L /\ /\
c\fﬂ- -(=.’- = [{e] 100 =
« w0
g8 & 8
FID 5= T
o~
A A 2 S B2
0 © N
Ll Ll : r’lpl * 1 L L) #‘

o
-’—_

-
.
O —




+5
Cl
®
Y
A
WM
:
==
p<
Ll

FID

D TE
] =E
[
2
A
0 o
S N~ n—w <
3 - - -
£ I 1} I
= 3 o T
2 I3 T = =T = o
ot © L © L © L= s
m OO0 O O O O
nn.v Ghou %w.c:qﬂl/
18
Q o . ||
M I nnv 53UaiR % ees —
x & ) QSRS IS AN Rt
O — N
T (8] c
E 5 & e
oLL'eq
/ Wvﬁomﬂ e
HOW - &ib2 / /
10U - 280°L i
/ v'2e .;@%ﬂm
auexayoA) - 6ze'9
auazuag -t;.m..l".\.ﬁ -
808'GL
dOW -£19G T
90U-—~2866 i\ﬁ
Iﬁ
90 -mci.M
ﬁ .
9008U - 149 g ===
ggeel L
T T T T L LI g
= =1 =3 b=
wy =T o o~
— O

40000 —

30000

20000 —

10000 —



“THE FINER DETAILS”

Success Through Science®
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EXTENDED ANALYSIS OF NATURAL GAS

GAS ANALYSIS TO C, o+

Success Through Science®
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Gas Analysis to C5+

Success Through Science®
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Gas Analysis to Cq5+

Success Through Science®
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WHAT'S THE DIFFERENCE? ....
C.+ HEATING VALUE

C7+
Concentration

GHV C.+
GHV (MJ/m3)
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FINANCIAL IMPACT ....

C.+ HEATING VALUE

Success Through Science®

47.40 $250,000
[ $220,000 |
GHV of : :
Total Sample Financial Impact
(MJ/m3) (500 10°m3/day)
@ $4 per GJ

47.20 $125,000

47.10

47.00 $ per year

180 195 210

C.+ Gross Heating Value (MJ/m3)



WHAT’S THE DIFFERENCE? ....
C.+ CONCENTRATION

C7+
Concentration

GHV C.+
GHV (MJ/m3)
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FINANCIAL IMPACT ....

C,+ CONCENTRATION ! |
uccess Through Science®
47.50 $400,000
[ $330,000 |
GHV of
Total Sample $300,000
(MJ/m?) Financial Impact
47.25 (500 10°m3/day)
@ $4 per GJ
$100,000
47.00 $ per year
0.0100 0.0110 0.0120

Reported C,+ Concentration



WHAT’S THE DIFFERENCE? ...
CO, CONCENTRATION

Other
Components

Co,
GHV (MJ/m?)
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FINANCIAL IMPACT ....

CO, CONCENTRATION

Success Through Science®

49.00
GHYV of
Total Sample
(MJ/m3)
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48.50

2.0

2.2 2.4 2.6 2.8
Reported CO, Concentration

3.0

($ per year)

($100,000)
Financial Impact
(500 103m3/day)
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($300,000)

[ ($365,000) |
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WHAT’S THE DIFFERENCE? ...
H,S CONCENTRATION

Other
Components

H,S

GHV (MJ/m?3)
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FINANCIAL IMPACT ....

H,S CONCENTRATION ..
u ugh Science®
47.50 ($ per year)
GHV of 47.25
Total Sample ($250,000)
(MJ/m3) 47.00 Financial Impact
(at 500 103m?3/day)
46.75 ($500,000)
46.50 | ($730,000) |
($750,000)
5.0 5.5 6.0 6.5 7.0

Reported H,S Concentration



TOOLS-OF-THE-TRADE .... GAS ANALYSIS

Success Through Science®
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WHAT IS YOUR ROLE?
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Risk
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EXTENDED ANALYSIS OF NATURAL GAS
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