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Moisture and Hydrocarbon Dew-point Measurement in Natural Gas

Recent trends towards de-regulation in the global natural gas distribution and supply market mean that conformance with contractual specifications is ever more important in the trade of this valuable natural resource. Along with the obvious need to monitor and control various natural gas parameters for good processing practice, this means that the critical measurements of moisture content and hydrocarbon dew point in natural gas are of vital importance to producers, distributors and supply companies.

Moisture and hydrocarbon dew point are not easy parameters to measure, due to numerous factors including gas composition, contaminants and additives, high pressures, presence of corrosive compounds and, not least, the need to provide safe measurement in a flammable gas, within a classified hazardous areas. As a result, very few companies World-wide specialise in these critical measurements. For the past twenty years, Michell Instruments has been one such company and has developed a range of products for measuring both key parameters with Ex certification.

Why measure moisture content and hydrocarbon dew point? 

In the case of moisture, the primary reason is obvious: Water vapour entrained in the natural gas does not burn, it reduces the effective calorific value of the gas and therefore excess moisture reduces the value of the gas to any buyer. However, it is expensive to remove and therefore there must be a balance between the cost of removal and the reduced value if the moisture is left in the gas. 

Secondly, moisture in gas pipelines can cause corrosion and potentially leakage. Thirdly, at the low pressure consumer end the moisture content must be low enough to avoid any condensation formation (as ice) at low winter ambient temperatures, which would lead to pipe fractures and dangerous leaks should such conditions arise.

Hydrocarbon dew point is a primary measure of the quality of natural gas for most operating companies. The hydrocarbon dew-point temperature indicates the temperature at which the heavy hydrocarbon components will start to condense out 

of the gaseous phase, at a given pipeline pressure. Therefore, a higher hydrocarbon dew point normally indicates a higher proportion of heavy hydrocarbon components. In addition, the potential for the gas itself to condense in extreme pressure/low temperature conditions presents a hazard and operational difficulties to pipeline operators. Excess moisture in a high pressure natural gas pipeline can combine with hydrocarbon compounds to form an emulsion sludge – known as hydrate formation. This hydrate formation can be extremely disruptive, causing pipeline blockage at restrictions such as gate valves that can lead to excessive pressure drop in pipelines and hence reduced flow

How are these parameters measured?

Michell Instruments has developed a range of cost effective measurement techniques for both moisture and hydrocarbon dew-point measurement in natural gas, within designated hazardous areas and fully certified to ATEX, FM and CSA standards.

For moisture measurement, a robust and reliable ceramic impedance humidity sensor is used. This sensor has sufficiently low capacitance, resistance and inductance to qualify as simple apparatus, but nevertheless is certified as part of either an on-line transmitter system with associated processing and data transmission electronics, or as part of an intrinsically safe portable hygrometer suitable for testing a sample of natural gas drawn directly from a pipeline. In its transmitter format, the sensor can be mounted directly into the gas pipeline, but more commonly is mounted in a sample system to allow pressure and flow control as well as sample filtration. The transmitter provides a simple 4-20mA output that can be fed to a local IS indicator or through to a plant control system in a designated safe area. The portable hygrometer is a sealed unit comprising sensor, measurement electronics, display, battery (re-chargeable in a safe area) and in-built datalogger. It is suitable for moisture determinations at pressures up to 300 bar g and can take a measurement in as little as 5 minutes, allow rapid determination of local pipeline conditions.

Hydrocarbon dew-point measurement is far more complicated. A sophisticated, yet highly reliable optical technique senses hydrocarbon condensate that forms on a stainless steel mirror surface that is cooled by a supply of compressed air, using the Joule Thomson cooling effect. This condensate is detected by a fibre optic link to the instrument’s microprocessor, that then computes the temperature at which condensation occurred via a thermocouple embedded within the sensor mirror. This fundamental technique allows extremely precise and repeatable measurement of the hydrocarbon dew-point temperature in real time and in plant operating temperature and pressure conditions. The whole sensor and sampling system is suitable for location in a Zone 1 classified area and the associated control unit may be located either in a safe analyser house or in an EExd enclosure.

Who uses these instruments?


Hygrometers and hydrocarbon dew-point meters from Michell are used by gas exploration companies, processors, transmission and distribution companies around the World. Many installations exist from North Sea platforms, through the UK supply pipeline network and through Interconnector into mainland Europe. Similarly, the European network from Russia through to Belgium is equipped with Michell’s Condumax at various key transfer points. In addition, Michell’s hygrometers are used to measure the moisture content in underground gas storage facilities in many countries including the UK and Germany. Hundreds of customers benefit from Michell’s expertise in combining high performance moisture and hydrocarbon dew-point sensing technology with the requirements for hazardous area certification.
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