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Moisture is a major cause of corrosion and needs to be 
measured in upstream, midstream and downstream processes.

The risk of corrosion increases when the gas is acidic (when 
it contains signifi cant proportions of carbon dioxide and 
hydrogen sulphide). Reducing the moisture levels to prevent 
corrosion helps to keep the plant workers safe and also 
saves the company money in reduced maintenance and 
replacement of damaged equipment.

Corrosion is not the only possible danger from excess 
moisture. In cold conditions, liquid water may combine with 
gaseous methane (the major component of natural gas) to 
form large crystalline solids: ‘hydrates’. The hydrates may 
even form at above 0°C (+32°F), depending on the moisture 
content and gas pressure, and can restrict pipeline capacity 
and potentially even block pipelines. To avoid hydrates 
forming, moisture levels in the natural gas should be kept 
at a dew point that is less than the lowest likely ambient 
temperature to eliminate risk of condensation.

Ice formation is also a danger in turbo-expander processes 
within NGL (natural gas liquid) extraction plants. With the 
turbine blades operating at temperatures of -80°C (-112°F), 
even small amounts of moisture present will lead to ice 
particles forming – which will cause signifi cant damage to 
the turbine. To avoid this, moisture content needs to be 
reduced to parts per million to ensure that if condensation 
does occur, the ice will be insignifi cant.

Compressed natural gas (CNG) is pressurized at a minimum of 250 bar (3626 psi). At this pressure, to avoid 
liquid water at ambient temperature, the moisture content must be kept at less than 30 mg/m3 (ISO 15403 
2006). If moisture levels are too high during use, the moisture may freeze on decompression and cause 
blockages in the pipework.

Process moisture analyzers provide reliable, online measurements of trace moisture in natural gas. 

Natural gas quality – ensuring effi ciency and safety
When natural gas is extracted, its composition varies depending on the source. Although the 
main component is methane (CH4), it will also contain contaminants such as moisture, carbon 
dioxide, hydrogen sulphide, oxygen, nitrogen and heavier hydrocarbon compounds. All of these 
need to be removed or reduced before the gas is accepted as transmission quality, and continual 
monitoring of levels of moisture and other contaminants is an important part of processing.

Moisture Dew Point

Promet I.S. Sampling System
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On extraction, natural gas contains a mixture of hydrocarbon compounds. 
During the midstream process of hydrocarbon dew-point reduction, the 
gas is cooled to the point where the heavy hydrocarbons condense 
to liquid phase so they can be easily separated from the still-gaseous 
methane and other light-order hydrocarbons. If the gas has not been 
dried suffi ciently beforehand, ice forms during the process as the excess 
moisture in the gas condenses, leading to blockages in the system and 
causing shutdowns.

Controlling the levels of heavy hydrocarbons in natural gas also 
reduces the risk of damage to pipelines and other equipment. At cold 
temperatures, these will condense to liquid phase; there is then the 
risk of entrained liquid or ‘slug’ washing down the pipeline jeopardizing 
the control, fi ltration and compression equipment and posing a danger 
to workers. Pipelines can stretch for thousands of miles, and detecting 
damage within them can be time-consuming and expensive. Using a 
hydrocarbon dew-point analyzer ensures issues can be detected early 
to avoid the damage occurring.

Hydrocarbon Dew Point

Condumax II 
On-Line Hydrocarbon Dew-Point Analyzer

Gas storage facilities are integrated into gas transmission 
networks to ensure continuity of supply at times of peak 
demand. Depleted gas and oil fi elds, disused mines and 
salt caverns are all used for this purpose but often lead 
to contamination of the stored gas with water and oils. 
Before the gas can be used or exported, processing is 
needed to ensure that it conforms to transmission gas 
quality standards. As demand for export storage gas is 
often at short notice, dew-point analyzers need to offer 
quick start-up and fast response.

Hydrocarbon condensates burn at a higher temperature 
and with a longer fl ame length than gaseous fuel. In 
natural gas-fi red power generation and compressor 
plants, these higher temperatures and fl ame lengths 
can damage the turbine blades, resulting in increased 
maintenance costs, downtime and loss of reliability. A 
second consequence is loss of lean burn optimization, 
with resultant loss in combustion effi ciency which could 
lead to the plant exceeding its emissions quota and 
facing penalties.

In both cases, a combined hydrocarbon and water dew 
point analyzer system ensures reliable measurements of 
both parameters. 

Moisture and Hydrocarbon Dew Point

Condumax II and OptiPEAK TDL600
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Hydrogen Sulphide (H2S) is a common contaminant when the gas is 
fi rst extracted. This fl ammable, corrosive and toxic compound needs 
to be removed during processing. Pipeline operators monitor the gas 
stream for H2S as well as moisture, as the H2S will react with iron in 
the steel pipes, weakening the pipeline. This not only damages the 
equipment, but also creates the potential for leaks and explosions.

Electrochemical H2S analyzers allow operators to monitor the 
composition of the gas.

Hydrogen sulphide

The overriding reason to measure oxygen levels in natural gas, 
at any point in the process is to ensure safety: any air leaks 
will create a potentially explosive atmosphere. The presence 
of oxygen will lead to oxidisation of pipework, and will also 
exacerbate the damage caused by hydrogen sulphide (H2S), 
carbon dioxide (CO2) or moisture (H2O). 

Thermo-paramagnetic oxygen analyzers use a non-deleting 
technology to provide accurate and reliable measurements 
of oxygen from percentage levels to less 1,000ppm. Galvanic 
electrochemical oxygen analyzers are a simple to use and cost-
effective method to less than 10ppm O2 in natural gas. 

Oxygen

GPR-7500 AIS PPM H2S Analyzer 

XTP601 Series

For more information, contact your local Michell Instruments Offi ce or click here to contact us.

http://www.aii1.com/products/disp.php?id=9
http://www.michell.com/uk/products/xtp601.htm
http://www.aii1.com/process/
http://www.michell.com/uk/support/support-request.htm

