
1 
 

2013 Western Gas Measurement Short Course 
 Reno, NV 

INTRODUCTION TO GAS QUALITY 

 
MAY LEW 

PRINCIPAL ENGINEER 
SOUTHERN CALIFORNIA GAS COMPANY 

 

 

 

Introduction 

As an attendee to the Western Gas 
Measurement Short Course, when you think of 
measurement you most likely think of meters or 
volume measurement.  However, what is also 
needed for natural gas measurement is “BTU” or 
heating value, and to correct the volume 
measurement, the specific gravity, carbon dioxide 
and nitrogen.  But is that all that's needed for 
measurement for a gas utility?  In order to 
transport gas through the pipelines and to be 
consumed by customers, measurement devices 
may also include gas quality monitors to ensure 
an acceptable gas quality.  Acceptable gas quality 
is specified in contractual agreement with the 
suppliers or in Tariffs.  In this presentation we 
will go over gas quality specifications.  The 
importance of gas quality will be illustrated by 
going over three imaginary scenarios.    

Scenario 1 –  

On a cold winter night, a customer complains 
of no gas.  The measurement technician finds the 
customer’s regulator stuck closed and covered 
with ice.  He opens the regulator and sees snow 
crystals and it quickly melts.   

 

 

 

 

Hydrates may have formed.  There are several 
solutions to prevent hydrate formation.   

The gas quality solution is to verify that the 
water vapor content limit is set low enough to 
prevent hydrate formation and that the limit is 

met. 

Other solutions are that the gas be heated 
above the hydrate formation temperature, stage 
multiple pressure cuts, add hydrate inhibitor to the 
gas or filter or dehydrate the instrument supply. 

Scenario 2 – 

On a warm spring day, at pipeline regulator 
stations there was a momentary overpressure 
before the monitor regulator maintained the set 
pressure.  The regulator technician inspects the 
regulator and finds solid debris. 

The solids are analyzed and found to be rust.  
To prevent rust formation, the pipeline should be 
free of water.  Again the gas quality solution is to 
verify that the water vapor content limits is set 
and enforced low enough to prevent condensation.  
Along with water dew point limits, the corrosive 
compounds in the gas should be limited too, e.g., 
carbon dioxide, oxygen, and sulfides. 
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Other solutions are to filter the instrument 
supply and clean or change out the valve. 

Scenario 3 – 

On a hot summer day, at the local hamburger 
stand, where the cooking time is automated, the 
customer is complaining of uneven cooking.  The 
appliance technician notices flame instability. 

The gas is not interchangeable.  To insure 
interchangeability, the gas quality can be 
controlled by heating value, Wobbe, CO2, O2, 
inerts or interchangeability index limits. 

Other solutions are to blend the gas with 
nitrogen to stabilize the quality or to adjust the 
appliance, though these are not very practical, 
especially if the gas quality may not be consistent.  
For the customer, they can monitor temperature of 
the hamburger patty to ensure it is cooked 
properly.   

Gas Quality Specifications 

To ensure that the scenarios above do not 
occur, the gas companies will stipulate gas quality 
limits for gas entering the pipeline.  Gas quality 
specifications may vary from company to 
company, because it’s dependent on source of 
gas, pipeline conditions and where the gas ends 
up.   Interstate natural gas pipeline companies 
have their gas quality specifications documented 
in a tariff approved by FERC and it is posted on 
the internet.  Discussion on gas quality contracts 
can be found in AGA 4a Natural Gas Quality 
Contract Measurement and Quality Clauses.  
Table 1 is an example of a gas quality 
specification. 

Table 1.  Example of a gas quality specification 
(SoCalGas Rule 30 Tariff) 

 

Parameter Limit 
Heating Value 
(dry, HHV) 

990 -1150 Btu/scf  

Wobbe Number 
 

1279 -1385  

Interchangeability Lifting Index (IL) ≤ 1.06 
Flashback Index (IF) ≤ 1.2 
Yellow Tip Index (IY)≥ 0.8 

Delivery 
Temperature 

50⁰F – 105⁰F  

Hydrocarbon 
Dew Point 

45⁰F max. at delivery 
pressure (for P≤400 psi) 
45⁰F max. at 400 psi (for 
P>400 psi) 
20⁰F max. at 400 psi (for 
P>800 psi) 

Water Vapor 
Content 

7 lb/MMscf max. (for P≤800 
psi) 
20⁰F max. at delivery 
pressure (for P>800 psi) 

Hydrogen Sulfide 0.25 grains H2S/100scf 
maximum 

Mercaptan Sulfur 0.3 grains S/100scf 
Total Sulfur 0.75 grains S/100scf 
Carbon Dioxide 3 vol% max. 
Oxygen 0.2 vol% max. 
Total inerts 4 vol% max. 
Merchantability No substances injurious to 

utility facilities or that 
would cause gas to be 
unmarketable 

Hazardous 
Substances 

Concentrations must not be 
hazardous to health and 
safety, injurious to pipeline 
facilities or be a limit to 
marketability 
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Gas Quality Measurements 

Even though gas quality specifications are in 
place and gas quality problems may still occur.  
Gas quality can vary depending upon the source 
and the processing of the gas.  Gas quality 
monitors may be used to ensure that the gas 
quality specifications are met.   

The gas quality data is obtained either by 
periodic gas samples that are analyzed at a lab or 
online gas chromatographs (GC). The GC 
determines the hydrocarbon composition 
(methane, ethane, propane, i-butane, n-butane, i-
pentane, n-pentane, hexanes+), carbon dioxide 
and nitrogen.  The GC data is used to determine 
the heating value, specific gravity and 
compressibility factor.  The GC data could be 
used to determine if it meets the gas quality 
specifications and if any gas quality enforcement 
action should be taken. 

There are also continuous analyzers for 
carbon dioxide (CO2) and oxygen (O2).  

Another online analyzer used for gas quality 
monitoring is a hydrogen sulfide (H2S) analyzer.  
H2S is poisonous and forms sulfuric acid when in 
contact with water which can cause corrosion.  If 
the gas supply contains other sulfur compounds 
that can impact the odorization, sulfur dioxide 
emissions, poison catalysts, or damage appliances, 
then a sulfur GC or total sulfur analyzer can be 
used.  Gas can be collected in sample bags and 
analyzed in the lab within 24 hours.  There are 
also color indicator tubes for certain sulfur 
compounds available that can be used in the field. 

For water vapor content can be tested in 
several ways:  chilled mirror, color indictor tubes, 
hygrometers, and laser spectroscopy.  
Hydrocarbon dew point can be tested also using 
the chilled mirror. 

 

Conclusion 

It is important that gas quality parameters be 
measured and specifications be enforced.  Gas 
that doesn’t meet gas quality parameters may 
result in interruption of service, overpressure or 
customer complaints.  Gas quality limits should 
be specified to the pipeline operating conditions 
and ambient temperatures.  Also, end-use 
equipment should be configured over the range of 
gas quality specification.  A comprehensive gas 
quality management program may include 
specifications, enforcement, monitoring and 
mitigation. 

 

 

 

  


