
Application Note
Sampling Natural Gas

Introduction
Natural gas, commonly known as methane (CH4), can be 
derived from a variety of sources.  Methods of extraction 
include offshore drilling, hydraulic fracturing (fracking), bio-
gas generation, as well as traditional land-based dry wells.  
After extraction the gas must be analyzed  to determine 
its purity, BTU content, moisture, and other trace contami-
nant gases.  Sampling of raw natural gas typically requires 
conditioning so a representative sample can be delivered 
to the analyzer.  In this paper we will look at the important 
role that the sample probe plays as the first step in this 
measurement process.

Extraction
Raw natural gas from the wellhead is actually a mixture of 
many components. These include the following:

Methane (CH4)    70 – 90 %
Ethane (C2H6)    5 – 15 %
Propane & Butane   < 5%
(CO2) (N2) (H2S) (O2) (He)  trace levels
H2O    trace levels

Lease condensates (mostly pentanes and heavier hydro-
carbons) may also be present within the pipeline.  

Midstream gas processors require gas analysis data from 
the upstream gatherers so they know the characteristics 
of the gas they are purchasing.  Understanding the gas 
composition is also valuable to determine the purification 
steps required at the gas processing plant.  

Sample Probes
A simple tap on the pipeline may seem like the easiest way 
to deliver a representative sample of the raw natural gas to 
the analyzer.  Unfortunately, the low velocity laminar flow 
at the pipe wall may not properly represent the actual gas 
composition.  Frictional losses at the pipe wall allow liquids 
and particulates to drop out which can potentially plug 
the sample tap.  For these reasons, an insertion probe is 
typically used in industrial sampling applications. The most 
primitive design of a sample probe is simply a hollow pipe 
or tube that protrudes through the pipe wall into the turbu-
lent flow stream.  Sampling of the high velocity turbulent 
gas flow near the center of the pipe provides the analyzer 
with fast response to changing gas composition while 
lessening the chance for plugging of the probe.  A basic 
sample probe may be a piece of pipe or tube inserted into 
the process through an isolation ball valve.  The probe can 
be periodically removed via the ball valve to clean out any 
build-up occurring on its inner surface.  

Oil & Gas: Recovery

Natural Gas Sampling Challenges
When a simple tube-style sample probe is specified there 
is still danger for liquid carryover.  Liquid in aerosol form 
can travel through the probe into the sample transport sys-
tem.  Pressure reduction in the sample transport system 
my cause this liquid to flash to gas phase affecting the 
overall gas composition.  Temperature differences between 
the pipeline and sample transport system can also lead 
to vaporization (cold pipeline / warm sample system) or 
condensation (warm pipeline / cold sample system).  All 
of these factors change the gas composition and create 
measurement error for important analytical readings such 
as BTU value.  Liquids that reach the gas analyzer will 
cause considerable damage by corroding or even plugging 
the small capillary tubing and sensing elements.  The end 
results are loss of data affecting custody transfer and cost-
ly repairs to valuable analytical instruments.     

There are many things in a sample stream that are hazard-
ous to analyzers.

• Condensed moisture (both water and hydrocarbon)
• Compressor oil
• Glycol, amines, and other gas conditioning chemicals
• Residual particulate matter from extraction well

In cold environments natural gas sampling may be done inside an analyzer cabin.  This picture 
shows several taps on a gas pipeline.  The TrueProbeTM Sample Probe is attached to a clamshell 
enclosure which contains a thermostat and heat-traced tubing lines to prevent condensation in the 
gas sample.  The sample tubing is routed across the ceiling to various gas analyzers (not shown). 

Figure 1
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Dead-End Membrane Sample Probes
Natural gas sample probes with in-situ filtration are a re-
cent development.  These probes use a porous membrane 
filter at the tip of the probe to block entrained liquids and 
particulates.  The filter allows only a representative gas 
sample to pass through to the sample transport system  
and the analyzer.  The design is referred to as “dead-
end” filtration since process pressure must force the gas 
through the pores in the filter.  Liquids and solids collect on 
the filter surface until gravity or vibration shed the build-up 
back into the pipeline.  Retraction of the filter for cleaning 
or replacement is typically done through an isolation ball 
valve or through an integral foot valve at the tip of the 
probe.  

In natural gas applications dead-end membrane sample 
probes represent a significant improvement over tradition-
al tube-style sample probes.  Since the sample filtration 
occurs at pipeline temperature and pressure the gas being 
measured is the closest representation of what is actually 
within the pipeline.  Any condensation which occurs within 
the sample transport system is now recognized as former-
ly being gas phase and can be eliminated by heating the 
sample lines above the dew point (figure 1).  The combina-
tion of membrane filtration and heated sample lines greatly 
reduce the incidents of liquids reaching the analyzer and 
causing costly damage and downtime.

TrueProbeTM Sample Probe
Universal Analyzer’s TrueProbeTM, is a next generation 
membrane sample probe designed to solve some of the 
flaws of existing dead-end membrane sample probes.  The 
TrueProbeTM relies on Bernoulli’s Principle of fluid dynam-
ics to route process gas through the probe. Process gas 
enters through a sample inlet port at the bottom of the 
probe.  Once inside the probe the gas contacts a cylindri-
cal cross-flow membrane filter.  The hydrophobic PTFE 
filter blocks all liquid and particulates allowing clean, dry 
sample gas to pass through to the head of the probe for 
measurement and analysis.  

How It Works
The sample inlet for the TrueProbeTM is oriented facing 
upstream to encounter high pressure flow.  Two moisture 
outlets on the side of the probe are located in low pres-
sure zones of flow stream.  The design is analogous to an 
orifice plate or pitot tube where the flowing medium creates 
differential pressure between the inlet and outlet ports.  
The differential pressure creates high flow velocity within 
the probe.  Gas penetrates the membrane filter while the 
tangential flow through the probe sweeps across the filter 
effectively removing excess moisture and 
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After twelve months working in a natural gas sampling application the TrueProbeTM was pulled from 
the pipeline for inspection.  Dark hydrocarbon liquids can be seen on the surface of the membrane 

filter (left).  A new filter was installed and the probe is ready for another year of service (right).  

particulates from its surface.  residual gas, particulates and 
moisture exit the TrueProbeTM through the outlet ports and 
go back into the pipeline.  

Retraction and Service
The TrueProbeTM is designed for quick, safe maintenance 
without removal from the process.  When service is 
required the filter can be isolated with two turns of the 1” 
hex connection located at the top of isolation tube (figure 
2, 4).  O-ring seals on the isolation tube block all sample 
inlets and outlets from process pressure.  The block and 
bleed design allows any residual pressurized gas within 
the probe to bleed off through the 1/8” FNPT analyzer 
sample port on the head of the probe.  Only after isolation 
can the internal filter tube be easily removed for service.  
This methodology ensures there is no chance for operator 
exposure to hazardous gas during service.  

TrueProbeTM Installation Recommendations
The TrueProbeTM is designed for natural gas installations 
based on API Chapter 1.41 and GPA 2166 guidelines.  
Multiple probe length options allow the specifying engineer 
to select the proper insertion depth to achieve the recom-
mended one-third pipe diameter length into the process.  

The fast loop filter design of the TrueProbeTM does not 
require gravity to drain condensed moisture.  This allows 
traditional API recommended vertical mounting orientation  
or even angled or horizontal mounting if space is limited. 

The top works of the TrueProbeTM is stamped with a direc-
tional arrow to orient the probe with the flow stream during 
initial installation.  The TrueProbeTM should be installed at 
least 5x pipe diameters away from orifice plates, valves, 
elbows or other obstructions.  Reference figure 4 below for 
more information.    

Figure 3
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The top image of figure 4 shows typical TrueProbeTM installation guidelines.  The lower image of 
Figure 4 provides a Top View of the 1” hex connection used to isolate the membrane filter as well as 

the 11/16” wrench flats that are used for filter removal after isolation and de-pressurization.  

Figure 4
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Located in Carson City, Nevada USA, Universal Analyzers produces the finest Gas Sample Conditioning Equipment available in the world. We design, manufacture, market, 
and service all of our products entirely from our facility. Universal Analyzers is a wholly owned subsidiary of Ametek.  Ametek has nearly 14,000 colleagues
at over 120 manufacturing locations around the world. Supporting those operations are more than 80 sales and service locations across the United States and in
more than 30 other countries around the world.

U.S. Patent 9,625,356.  TrueProbeTM is a trademark of Universal Analyzers Inc.

Universal Analyzers reserves the right to make technical changes or modify the contents of this document without prior notice.
We reserve all rights in this document and in the subject matter and illustrations contained within.

Viton® is a registered trademark of DuPont Dow Elastomers. Teflon® is a registered trademark of E.I. DuPont de Nemours Company Inc.
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ISO 9001:2008
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TrueProbeTM Advantages
Field testing on raw natural gas sites experiencing water 
and hydrocarbon issues have shown remarkable improve-
ment over traditional dead-end membrane sample probes.  
This has allowed the probe to be in operation for a year 
without maintenance.  Additional design advantages are 
listed below:    

• Increased uptime means less maintenance costs   
 and increased safety.
• Block and bleed design provides safe operation   
 during maintenance.
• Reliable protection of valuable analytical equipment   
 from moisture. 
• Large surface area, cross-flow membrane filter   
 reduces plugging in difficult application with high   
 moisture/particulates.
• Fast loop design provides Quick response to   
 changing process conditions when compared to   
 dead-end filter designs.
• TrueProbeTM has flexible mounting since it is not       
 gravity dependent.


