Development of a Simulation Program for Natural Gas Pipeline System Design with a Graphical User Interface
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I. Abstract Body 
Modern pipeline systems require designs that ensure safe and cost-effective transportation of gas from the source to processing facilities. Front End Engineering Design (FEED) provides to configure the technical issues and estimate the rough investment costs of the project. “Final Investment Decision” is the point at which everything is in place to realize the project in Oil & Gas Industry. 

At this point, new simulation program to contribute the FEED studies has been developed for flow analysis of buried natural gas pipeline system design including metering, block valve and compressor stations.

The simulation program calculates major pressure losses due to friction and pipeline’s elevation profile as function of flow rate, pipe roughness, pipeline length and diameter and thermodynamic properties of natural gas. Elevation profile used for predictions is captured from geographic information system.  Velocity in pipeline is computed from mass continuity. Density that is used in continuity equation is evaluated from the computed local pressure, temperature and compressibility factor.  Minor losses are calculated from pipeline local components and bends.

Friction factor which is used for major losses is calculated from Haaland Equation for turbulent flow. Energy conservation of gas along the pipe due to pressure, velocity, elevation above ground level is expressed by Bernoulli’s Equation.

More precise approach for prediction of gas behavior requires complicated understanding of how its density, compressibility, specific heat capacity vary for different gas conditions. Typical flow conditions show that real gas equation must be employed as Equation of State to calculate the gas density.
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