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• Turndown/Rangeability 
• Uncertainty / Accuracy 
• Pressure Loss 
• Wet Gas Performance  
• Diagnostics / Validation 
• Opex / Capex  
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Uncertainty / Accuracy   



Contributory Factors ISO 17089 
example 1 

(overly 
optimistic) 

ISO 17089 
example 2 
(overly 
pessimistic) 

Realistic 
Example 1 

Realistic 
Example 2 

 

Reproducibility 0.2 0.3 0.25 0.25 

Calibration Facility Uncertainty 0.2 0.3 0.23 0.23 

Installation influences 0 0.3 0.3 0.3 

Calibration data fitting 0 0.3 0.2 0.2 

Handling 0.1 0.1 0.1 0.1 

Density 0.4 0.6 0.4 0.6 

Volume Flow Uncertainty 0.30 0.61 0.51 0.51 

Mass Flow Uncertainty 0.50 0.85 0.65 0.78 



Contributory Factors API 14.3 example Alternative 
Example 1 

Alternative 
Example 2 

Discharge Coefficient 0.44 0.5 0.5 
Expansion Factor 0.03 0.03 0.03 

Orifice Bore 0.05 0.05 0.05 

Pipe Diameter 0.25 0.25 0.25 
Differential Pressure 0.5 0.6 0.8 

Static Pressure 0.5 0.2 0.2 
Compression Factor 0.1 0.1 0.1 

Temperature 0.25 0.25 0.25 
Density 0.6 0.4 0.6 

Mass Flow Uncertainty (0.6 beta) 0.67 0.65 0.74 



Contributory Factors Example 1 Example 2 Example 3 
Calibration Facility 

Uncertainty 
0.23 0.23 0.23 

Calibration data fitting 0.2 0.2 0.2 
Expansion Factor 0.2 0.2 0.2 

Differential Pressure 0.6 0.8 1 
Static Pressure 0.2 0.2 0.2 

Compression Factor 0.1 0.1 0.1 
Temperature 0.25 0.25 0.25 

Density 0.4 0.6 0.6 
Mass Flow Uncertainty 0.54 0.64 0.71 



0.8% 



Pressure Loss 



PPL Orifice influence decreases over pipeline length  





Wet Gas Performance  



Diagnostics  







Opex vs Capex  



Opex vs Capex  



Opex vs Capex  

  ۰٫۰۰  .ك.د

  ٥۰،۰۰۰٫۰۰  .ك.د

  ۱۰۰،۰۰۰٫۰۰  .ك.د

  ۱٥۰،۰۰۰٫۰۰  .ك.د

  ۲۰۰،۰۰۰٫۰۰  .ك.د

  ۲٥۰،۰۰۰٫۰۰  .ك.د

  ۳۰۰،۰۰۰٫۰۰  .ك.د

Fuel Gas Package cost Flow Technology cost Operational cost

USM

DP Flow



DOES DP FLOW MEASUREMENT HAVE A PLACE IN 
TODAYS TECHNOLOGY DRIVEN WORLD ?  



Thanks for Attention 
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