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ABSTRACT

In contracts for sales of natural gas between sellers and buyers, it is not sufficient to only measure a
volumetric quantity of gas in flowing conditions in metering station. Therefore the measured volumetric
quantity must be converted to that of reference conditions. The density of the natural gas required in such a
calculation can be measured directly or estimated from the equation of sate or any other experimental
methods. The specific gravity meter is the apparatus used to measure the density of fluids under the
reference conditions and it can be widely used in industrial areas, especially in massive flow rate natural gas
industry. This study has been carried out in an attempt to improve measurement accuracy of natural gas
flow rate calculation, providing the adequate installation and proper operation conditions of specific gravity
meter. The test results are 1) the density measurement errors in case of using methane and standard gas as
calibration gases are smaller than using methane and nitrogen gas, 2) the periodical calibration to maintain
accurate density measurements is essential, and 3) the specific gravity meter is sensitive to changes of
environmental conditions, especially environmental temperature surrounding the specific gravity meter.
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Specific Gravity Meter, 3096, Interface Program

Time @ 16:21:34
Elasped Time : 600.14 Min
Base Density 108063  kg/m3
Specific Gravity . 062286
Period Time : 2.19680E+02 us
Cal. Base Density 108060 kg/m3
Cal. Relative Density : 0623501
Temp. in Densitometer : 24.37708 deg.C
Temp. Gas Line 1 2258155 deg.C
(Mea.Base/Cal Base-1)*100 : -0.0868
(Mea.Rela/CalRela-1)%100 . -0.1028

Fig. 3 Example of density calculation program
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Fig. 5 Density errors due to changes of calibration gases
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Fig. 7 Density errors due to recalibration
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Fig. 10 Density errors due to environmental
temperature variations
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