
 
 
 
 
 
 
 
 
 
 
I- FUNCTION:  
 
The prime target of this software is to qualify LNG sampling/GC package at the Site 
Acceptance Test (SAT). 
Further on, the system is used by the terminal operators for the ON LINE ANALYSIS 
CERTIFICATION at the end of transfer and the statistic error is determined. 
 
 
II- DESCRIPTIVE:  
 
This software is designed around PC hardware and Windows ™ operating system for  
presentation on Excel format of qualification data e.g.: 

- 1- Parameters acquisition: refer to diagrams N°1/2/3/4 
- Probe/Vaporizer 
- Process data’s  
- Process GC analysis 
- Composite Autosample data’s (when supplied)     

 
1-1- Probe/vaporizer parameters: 
. TS 1: - PINK on diagram N°1- measure of theLNG temperature at the nozzle of vaporizer: 
target is around of –130°C for –160°C temperature in the pipeline. 
. TS2: -BLACK on diagram N°1- measure of the vaporizer heat exchanger temperature – 
usual set point is at 65°C  
. TS 5: - CYAM on diagram N°1- temperature at the vaporizer natural gas at outlet; usual 
value is 55°C; depending on customer requirements this data is measured or just issued as 
alarm when value is dropping to – 20°C. 
 .PS 2- Pressure at the vaporizer natural gas at outlet, usual value is the pipeline pressure, this 
data is measured or just issued as alarm when value is above of process pressure plus 5 barg. 
 
1-2- Pipeline parameters: 
TP: - GREEN on diagram N°1- measure of the LNG temperature in the pipeline (-160°C in 
the example). 
PP: - BLUE on diagram N° 2: measure of the LNG pressure in the pipeline ( 2.3 barg in the 
example). 
FP: diagram N°3- Measure of the LNG flow-rate in the pipeline 
 
1-3- GC data’s:  
Example of data is given on diagram N°4  
CH4 value is indicated in Green on diagram N°2  
Fast loop flow-rate: 1000 to 1500 L/H is indicated in RED on diagram 1 ( 1000 SL/H in the 
example). 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diagram 
N°1 

Diagram 
N°2 
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Hexanes plus-first peak

Light components-large peak

Propane-next peak

Butanes-next two peaks

Pentanes-last three peaks
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Btu/CV Heating value
Specific Gravity
Gas Compressibility
GPM (liquids/mcf)
Wobbe
Methane Number
Speed of Sound AGA10

Air peak

Methane-C1

CO2

Ethane-C2
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Diagram 
N°4 

 

Diagram 
N°3 



 
2- Statistics:  refer to table 1 
 
The most representative peak (CH4) dispersion is calculated with application of tests of  
Grubbs / Asymmetry / Curtosis and standard deviation Repeatability is obtained. 
On the table 1 example, the CH4 measurement repeatability obtained at the fifth iteration is 
0.082 % relative. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3- Tolerance: refer to table 2. 
The ASTM standard D 1945 “ Analysis of Natural Gas by Gas Chromatography” specifies 
for the CH4 peak 0.10% of repeatability. 
To take in account uncertainty coming from the sample vaporization and the Tank or 
Vessel non-homogeneity the table 2 has been established by the Majors in LNG activity: 
 
 molar fraction 

x 
(%) 

Repeatability (%) Reproducibility (%) 

  Absolute 
 Molar Fraction�� Relative�� Absolute 

 Molar Fraction�� Relative��

x £ 0.1 0.003 - 0,005 - 
0.1 < x £ 1 - 3 - 5 
1 < x £ 50 - 1 - 5 

50 < x £ 100 - 0.1 - 0.5 
  
 
 
 



 
4- Conclusive Excel sheet:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The CH4 peak is required at 0.5% repeatability and the BTU/CV heating value 
corresponding to tolerance of table 2 is 0.25%, usual results proved with OPTA-
PERIPH probe/vaporizer CH4 repeatability better than 0.1% (0.07% is this 
reporting file from ENAGAS Cartagena Jetty – Spain-). 


