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Background & Challenges

• Mature field with gas lift injection system
• Remote location and non-instrumental wells

• Routine field visits for well operations checkup

• Delays in detecting well problem
• No continuous parameter readings

• Irregular production test

• Lead to unplanned deferment production

• Time gap : well problem detection and remedial action
• Anything can change over time.

• Remedial action becomes obsolete/not applicable



Real-Time System
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tAsset Management
• Field performance
• Business goals
• Non-productive time
• Human/Environmental 

incidents 
• Cost control
• CAPEX management
• Sustainability

Engineering
• Asset surveillance
• Asset prioritization
• Offline/down asset
• Asset recovery : what, how, 

when ? 
• Target vs Actual

Operations
• Keeping operations running
• Operational envelope 

boundary
• Control and intervention
• Optimum throughput of 

automation devices

IT
• Cyber security
• System scalability and 

availability
• Control and delegation
• Backup and recovery



IOT : Technology from Industry Revolution 4.0

• IOT Definition
• Network of physical 

objects (“things”) 
that are embedded 
with sensors, 
software, and other 
technologies.

• Connecting those 
“things” to Internet



Edge Intelligence : The Convergence of OT and IT
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Challenges: new ways of thinking, device and system compatibilities 

FIELD

Oilfield devices, 
equipment, and 
instrumentation

OFFICE

Organization, 
human resources, 

and processes

OT focuses on
behaviors and 

outcomes.

- management and control of 
physical devices

- monitor events and processes
- adjust operation parameters

- data-centric computing
- managing information, networks, 

connectivity, data, and ecosystem
- app developments

IT focuses on 
data, information, and 

communication



Solution Architecture : Converging OT and IT

FCV

GLIR

Gas 
Injection

IT

• Cloud infrastructure
• Production engineering
• Smart surveillance

OT
• Pressure transmitter
• Cone meter
• Choke valve
• Electronically controlled actuator
• Flow computer & multi variable sensors

Edge

• Workflow automation
• Performance monitoring

Infrastructure

• Solar powered electricity 
• Remote transmission unit
• Wiring & safety control
• Remote Transmission Unit



Format to 
the FCV

Workflow Architecture : VFM & GLO
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VFM Welltest
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*Autonomous calibration based on validated welltest
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Set Points

*Calibration-free model

Data Driven Gas Lift Optimization (n-Wells) Virtual Flow Metering



Autonomous Gas Lift Optimization Workflow



Autonomous Gas Lift Optimization Workflow
Edge result : GLO

Edge result : VFM
Edge input : 

Well Test



Value and Benefits

• Expected incremental production (oil gain) from 10 – 15 %.

• Expected reduction of injection saved by 10 %.

• Reduce number of well test cost.

• Saving for personnel mobilization.

• Reduce carbon footprint.



Backup Slide



Process Controller vs Edge Computer

• Process Controller
• Monitor or adjust process parameters to 

achieve a desired output.

• Leverage IOT devices within a 
network/process group.

• Simple / single instruction.

• Edge Computer
• Computer that controls data flow at the 

network boundary/endpoint.

• Decentralization of cloud computing to 
empower a processing network.

• Complex / multiple instruction.

Edge

Edge



VFM Calibration
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