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Natural Gas Process Components Overview
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Project: Gas Plant
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Project: Gas Pipeline to Processing Facility
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Project: Production Allocation
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Project: Gas Distribution Network
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process Pipeline Lifecycle - Activities ’i-.a
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process Pipeline Gas Inventory Calculation

B Efficient and effective management of natural gas transportation and distribution systems.

B Determine the amount of gas present within the pipeline at any given time

e Operational 3R require a tool to manage

- Contractual need for the Gas Market operation.

- Inventory control for gas mixture allocation.

- Phenomenological simulation for robustness and reliability.

« Safety reasons

Operational Control System Balancing Nomination and Scheduling

Emergency Response and Capacity Planning and
Safety Expansion
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process 3R Petroleum Case 'hg;
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The gas inventory calculation is an essential part for the management of the Natural Gas Market,

which has a monthly turnover of around 2,0 M USD.
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process Gas Inventory Calculation Application I
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B Based on previous day's measurement data, the current inventory is calculated.
Data used:
» Gas flows producers
« Gas flows consumers
« P, T and composition measurements (if any)

Lm R4 B The gas inventory calculation is executed
. within defined system boundaries.
W3R . . .
e hirau B The application calculates gas inventory
- e [ In each pipeline segment through an
BL L e || T x93 | | | ha™®  Aspen HYSYS simulation.
Field Cacto ‘ NGPU
W gy O o o e o ™ @ The model incorporates the calculated

gas density at flow conditions, computed
using the measured pressure and
temperature values obtained from the
pipeline data historian system.
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Configuration file
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process Calculation Results N
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process Gas Pipe Track Application - Characteristics
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B The gas inventory calculation can operate independently through a graphical user
Interface or in silent mode;

B Configuration of calculation periods;

B Connections with calculation engines;

B Executing production forecasts for different time periods;

B Performing periodic checks on information retrieval from measured data,;

B Data exchange with MS Excel or third-party general information management application;

B The Execution Monitoring Service coordinates data recovery and upload from third party
application, triggering gas inventory evaluations.

All these features are essential for the gas flow accounting in the pipeline, once

© Inprocess

different companies have to distinctly contribute for gas inventory.
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process Conclusions "i..;‘

B GasPipeTrack (GPT), developed by InProcess, estimate the gas inventory in gas transportation
pipelines by leveraging process simulation principles. The application utilizes Aspen HYSYS
simulation to calculate and monitor gas inventory daily, considering multiple suppliers and consumers
along the pipeline network;

B In the 3R Petroleum case, GPT calculates gas inventory within defined system boundaries,
Incorporating flow data from gas producers and consumers, as well as pressure, temperature, and
composition measurements;

B The calculated gas density at flow conditions is integrated into the model, ensuring accuracy in
Inventory assessments;

B GPT comprises three key software components: the Application for Inventory Calculation, Stand-
alone Mode, and Execution Monitoring Service;

B The Stand-alone Mode facilitates independent operation of gas inventory calculation, while the
Execution Monitoring Service coordinates data recovery, triggering inventory evaluations, executing
production forecasts, and ensuring periodic checks on data retrieval.
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process Conclusions and Suggestions for Future Developments
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B Furthermore, GPT's integration with third-party information management applications enhances
its functionality, enabling seamless data import/export and email notifications;

B GasPipeTrack provides a robust solution for accurate and near real-time gas inventory
evaluation, playing a relevant role in the management of the Natural Gas Market with significant
financial implications. Its integration of process simulation with other software components improve the
capabilities in gas flow accounting for pipeline operations;

B Integration with an online data management system can make the process near completely
automated, with human action needed only for validation and approval of critical procedures;

B Data analysis modules could be construted to help follow-up studies of the pipeline, for
Instance, pressure monitoring around the valves to find stress periods, determine inlet temperature
limits, among others.

» Daily management of around 1 MM m3 (one million cubic meters at 20°C 1 atm) of Rich Natural Gas.

» Allow the accounting of gas volume that will be sent for processing and partially used for oil
production increase through steam injection (natural gas-powered steam generators).

© Inprocess

22



PETROLEUM

inprocess>



mailto:alba.garcia@inprocessgroup.com
mailto:alba.garcia@inprocessgroup.com

	Slide 1: Application of Process Simulation in Gas Pipeline Management for Inventory Evaluation
	Slide 2: Summary
	Slide 3: Inprocess
	Slide 4: 3R PETROLEUM
	Slide 5: Natural Gas Process Components Overview
	Slide 6: Project: Gas Plant
	Slide 7: Project: Gas Pipeline to Processing Facility
	Slide 8: Project: Gas Processing Facility
	Slide 9: Project: Production Allocation
	Slide 10: Project: Gas Distribution Network
	Slide 11: Pipeline Lifecycle - Activities
	Slide 12: Pipeline Gas Inventory Calculation 
	Slide 13: 3R Petroleum Case
	Slide 14: 3R Petroleum Case
	Slide 15: Gas Inventory Calculation Application
	Slide 16: Gas Pipe Track Application - Main Workflow
	Slide 17: Calculation Results
	Slide 18: Calculation Results
	Slide 19: Calculation Results
	Slide 20: Gas Pipe Track Application - Characteristics
	Slide 21: Conclusions
	Slide 22: Conclusions and Suggestions for Future Developments
	Slide 23

