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Abstract — Hydrocarbon dew point(HCDP), a property which is the most generally used for describing natural gas con-
densation, is a very important parameter of natural gas quality specifications. HCDP is strongly influenced by the concentration of
the heavier hydrocarbon components, especially C4+, so, along with compliance with gas quality specifications, build up
of procedures for obtaining accurate HCDP is essential for gas transmission company, because hydrocarbon condensa-
tion present may cause serious operational and safety problems. This study has been carried out in an attempt to mea-
sure HCDP accurately by the automatic hydrocarbon dew point meter under the actual field conditions. Measured
HCDP also has been compared with calculated HCDP using the composition determined by gas chromatograph and
industry accepted equation of state at multiple pressures, along with the cricondentherm. The test results are 1) the auto-
matic hydrocarbon dew point meter was able to measure stable HCDP continuously 2) the automatic hydrocarbon dew
point meter has been performed reference measurement by pure propane with a known dew point from literature, and 3)
A meaningful differences was observed when comparing the automatic hydrocarbon dew point meter and gas chromato-
graph results for synthetic standard gas mixtures and real gas mixtures.
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Fig. 1. Typical hydrocarbon dew point curve.
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Fig. 2. Hydrocarbon dew curve of a real natural gas mixture calcu-
lated using three equations of state : SRK, LRS & PR.

Table 1. Comparison of EoS (equation of state) with experimental data

Cricondentherm Temperature Bias RMSD
PR -1.90°C 2.34°C
SRK -0.02°C 1.57°C
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Table 2. Measured hydrocarbon dew point (using Propane with 99.9%

purity)
careLE Pressure Measured hydrocarbon Theoretic hydrocarbon Difference
PROBE (bar. a) dew point (°C) dew point (°C) (°C)
3.451 -9.3431 -10 0.6569
Fig. 4. Schematic diagram of test. 3.451 -9.4251 -10 0.5749
3.451 -9.6812 -10 0.3188
6.355 10.6540 10 0.6540
AlolE& o] &ate], Alojdell AA]H peoll Awe] &3l ol& 6355 10.6534 10 0.6534
A 2o JYE AFE) BErs o] &4 LEE 208 T2 6.355 10.6534 10 0.6534
A& o7 =4o] ¥lo] pCol| A4}, 6.355 10.6534 10 0.6534
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Table 3. Compositions and relative expanded uncertainty of synthetic
standard gases

Synthetic standard Synthetic standard Expanded
Components gas 1 gas 2 uncertainty
(% mole/mole) (% mole/mole) (% relative)
CH, 88.8447 89.0369 0.1
C,H, 3.8831 4.1223 0.3
C;Hg 4.4013 34532 0.4
i-C4H,, 0.4331 0.4540 0.5
n-C,H,, 0.4201 0.4380 0.5
i-CsHy, - 0.1180 1.0
n-CsH;, - 0.0610 1.0
n-C¢H, - 0.0596 2.0
n-C;H¢ - 0.0399 2.0
n-CgHy¢ - - 2.0
n-CyH,, 0.1070x1072 - 2.0
N, 0.2631 0.2010 1.0
CO, 1.7535 2.0161 1.0
Cricondentherm (°C)
. — Pressure
Mixture Lgb GC by KRISS Ametek 241 (Automatic (bar. a)
(with ngPE program) HCDP Meter)
Synthetic
oy s 1 -20.93 -19.27 37
Synthetic
. tanf;;r 4 gas 2 446 2.17 39
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Fig. 5. Comparison of hydrocarbon dew point for real gas in bomb.

Table 4. Comparison of hydrocarbon dew point for real gas in bomb

Pressure of real Hydrocarbon dew point (°C)
gas in bomb Lab GC by KRISS - Ametek 241 (Automatic . fferences
(bar.a)  (with ngPE program) HCDP Meter)
38 -3.60 -3.09 0.51
36 -3.66 -3.08 0.58
34 -3.79 -3.19 0.60
32 -3.99 -3.03 0.96
31 -4.13 -3.62 0.51
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Table 5. Measured compositions of real gases

Components  Real gas 1 (% mole/mole) Real Gas 2 (% mole/mole)
CH, 88.9030 88.5322
C,Hq 4.1620 4.1905
C;Hg 3.6640 3.8567
i-C4H,, 0.4130 0.4410
n-C,H,, 0.4110 0.4295
i-CsHy, 0.1251 0.1231
n-C,H,, 0.0702 0.7374x10™!
n-C¢Hy, 0.0517 0.0578
n-C;H,4 0.0456 0.0285
n-CgH ¢ 0.0095x1073 0.0023
n-CyH,, - 0.0002
N, 0.1960 0.1982
CO, 1.8880 2.0612
Cricondentherm (°C) Pressure
Mixture Lab GC by KRISS Ametek 241 (bar. a)
(with ngPE program) (Automatic HCDP Meter)
Real gas 1 -3.59 -3.08 39
Real gas 2 -4.38 -3.84 39
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