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INTRODUCTION  

The accuracy and reliability of well data has become crucial in developing oil and gas 

production. The use of well data ranges from reservoir evaluation to production planning. A 

useful parameter often overlooked due to a history of poor accuracy and reliability is 

hydrocarbon composition from mud gas. Hydrocarbon composition can be used as an indicator 

of thermal maturity and production type (liquid or dry gas). DQMS analysis of mud gas while 

drilling provides hydrocarbon composition with greater accuracy than other field 

instrumentation and with faster results than laboratory production analysis. The DQMS 

hydrocarbon compositions from mud gas were compared to laboratory analyses of gas 

production from 8 horizontal shale wells with varying production character (1316-1021 BTU). 

DQMS derived compositions compare very well with laboratory gas compositions. Hydrocarbon 

basis BTU calculated from DQMS data for 8 wells had an average error of 1.16% and a standard 

deviation of 1.02% from hydrocarbon basis BTU lab analysis.  

METHODS  

Data was collected during the routine drilling of a horizontal well. The first step in determining 

the composition is to integrate the raw data into an algorithm that reflects the composition of 

the gas phase production. This step is critical in the calculation since not all analytes are 

measured at the dominant peak. They are measured where interference from other gas species 

is minimal or non-existent as shown in Figures 1 and 2. 
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While the dominant peak for ethane  is located at m/z 28 (fig. 1), we evaluate ethane at m/z 26 

due to lower interference from butane at m/z 26 as seen in Figure 2. The error from butane on 

the ethane measurement is low. The relative abundance of butane being measured at m/z 26 is 

about 5 percent. The theoretical maximum error is thus no more than 10%. Mathematically 

however, the natural distribution of gas phase hydrocarbons is such that ethane will be in 

greater abundance than butane thus decreasing the amount of actual error in the reading.  A 

practical example from a 1200 BTU gas sample would contain 11% ethane and 2% butane. 

Taking 5% from the butane concentration adds 0.2% to the ethane concentration of 11%. The 

percent error in the reading then becomes 1.82%. Therefore, the reading for ethane is over 

98% accurate for this type of measurement.  

Another factor included in the algorithm takes into account the increasing solubility of larger 

hydrocarbons to the mud system. This must be done to account for the less than 100% 

extraction of hydrocarbons from the mud. A 100% hydrocarbon extraction of the mud would be 

impractical due to the cost and time required to perform the analysis.  The final factor used to 

determine the production composition is related to low concentration skew. The amount of gas 

phase hydrocarbons in the mud is directly related to the rate of penetration. Faster drilling 

results in higher gas volumes in the mud system. When ROP is low, heavy hydrocarbons can 

drop below the useable limit of the application. Since the natural distribution of gas phase 

molecules follows closely to an exponential function, the dominant gas phase molecules are 

used to generate a decline curve that estimates a correction for the skew associated with the 

lower abundance readings as seen in Figure 3. The low concentration species are then 

corrected with the residual difference between the estimated and the actual reading. 

RESULTS  

Below are the results of the DQMS derived composition compared to laboratory analysis of 

produced gas. This illustrates that the accuracy and reproducibility of the calculation. The range 

of tests include mature dry gas only production as well as mixed gas and liquid production. The 

same algorithm is applied the same way to each data set to derive the composition. The BTU is 

calculated on a hydrocarbon basis since CO2 readings can be anomalous due to atmospheric 

and mud chemistry influences. The average error for the 8 well set was 1.16% with a standard 

deviation of 1.02%.  



 

 



 

 

*possible lab error in C5 measurement 

 

 

 



CONCLUSIONS  

 DQMS mud gas analysis data collected while drilling provides a very reasonable estimate of 

hydrocarbon production with respect to composition and hydrocarbon basis BTU. Given the 

accuracy for the wide range of compositions tested, this analysis technique is suitable for early 

use in reservoir characterization.  Given enough data points over a geographic location, DQMS 

derived compositions have been shown to be mappable. Further investigation of the data may 

provide information concerning well characteristics such as bbl/mmcf production rates. 

 


