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Leak Detection System



Leak Detection using Modelling Based Software
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• RTTM-based Computational Pipeline Monitoring (CPM) based software is 
implemented to provide real time alerts related to leaks.
• Real Time transient modelling technique utilizes operating data being captured 

in SCADA (Pressure , temperature & flow variations) to predict abnormal 
conditions indicative of leaks.
• Features :
 Continuous monitoring under both steady-state and transient operating 

conditions
 Alarm generation with operator guidance for quick response.
 Pipeline inventory and line-pack calculation.
 Event replay and historical analysis for incident investigation.



Leak Detection using Modelling Based Software
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• Benefits  :

 Early detection of small and large leaks. 
 Reduced product loss and environmental impact. 
 Improved pipeline safety and regulatory compliance. 
 Enhanced operational efficiency with fewer false alarms. 
 Supports rapid decision-making during pipeline emergencies.
 Enhances the integrity and safety of natural gas transmission pipelines





Pipeline Intrusion Detection 
System(PIDS)



Pipeline Intrusion Detection System
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• A Pipeline Intrusion Detection System (PIDS) is a security solution designed to 
detect, monitor, and alert against unauthorized activities such as excavation, 
drilling, theft attempts, sabotage, or human intrusion near pipeline Right of Way 
(RoW), thereby protecting critical pipeline infrastructure.
• PIDS helps to strengthen your overall Integrity management program by 

ensuring threats to your pipeline are predicted and averted.
• Features :
 Real-time intrusion detection and instant alarms
 Precise location of intrusion with GPS coordinates
 Integration with SCADA, CCTV, GIS, and security control rooms.
 System reliability can be improved by adoption AI/ML algorithms



Technology Behind PIDS : Distributed Acoustic Sensing (DAS)
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Technology Behind PIDS : Distributed Acoustic Sensing (DAS)
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Technology Behind PIDS : Distributed Acoustic Sensing (DAS)
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Benefits of PIDS
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• The system warns third-party intrusion i.e. unauthorized excavation that 
accidentally strikes and damages or ruptures a pipeline and other activities. 

• Early warning shall be provided by the system to respond to the potential 
intrusion in time to prevent pipeline damage and thus preclude incurring the 
additional cost and liability related to pipeline repairs or any releases that may 
occur.

• Enables rapid response by maintenance and security teams

• Improves regulatory compliance and reduces operational and financial losses



Types of Activities alerts by PIDS
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•Manual excavation/boring using hand tools 
•Manual digging 
• Tunnelling
•Machine/Mechanical excavation 
•Movement of Vehicles 
•Movement of Human
•Movement of Animals 
• Fibre break 
• HDD/Boring/Piling
• Grading/Rolling/Road Construction 
• Scrapper/Pigging Activity 

Unique Acoustic Pattern denotes 
specific type of activity



Types of Activities alerts by PIDS
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Manual Digging Mechanical Digging Vehicle Tracking Pig Tracking



Additional Benefit : Leak Detection
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• Using same OFC cable and using DAS technology , the system can be used to detect 
leak using physical characteristics of leak i.e change in noise , pressure , 
temperature & ground strain etc.

• The fibre cable shall detect the leak in a radius of approx. 1-2 meter from point of 
leak in pipeline.

• System shall allocate the source of the leakage to within +/- 20 m of the true 
location

• Measuring leakages by utilizing minimum Orifice noise or Negative Pressure Pulse 
or strain change based software alogorithms.



Typical System Architecture
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Aerial ROU Survey using Drone



The Drone Rules, 2021
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• Categorization of Airspace & Simplified permission mechanism

• Development of Digital Sky Platform 

• Segregation of different zones in high resolution airspace map, 

• Registration of drones (UIN) and remote pilots,

• Flight plan

• Drone Classification

• Silent on Visual line of Site (VLOS) requirement

Zone Criterion Permission 

Green Airspace up to a vertical distance of 120 m that has not been designated as a red 
zone or yellow zone in the airspace map and periphery of operational airport

No permission 
required 

Yellow Airspace above vertical distance of 120 m that has not been designated as a red 
zone in the airspace map and periphery of operational airport

Concerned Air Traffic 
Control authority

Red Designated by Central Government Central Government

Type Feature

Nano Weight ≤ 250 g

Micro 250 g <Weight ≤ 2 kg

Small 2 kg <Weight ≤ 25 kg

Medium 25 kg <Weight ≤ 150 kg

Large Weight > 150 kg



Change detection in pipeline corridor using drones
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 Central contract placed by GAIL for change detection in pipeline corridor 
using drones on quarterly basis

 Salient features

▪ High resolution imagery of 5 cm GSD

▪ Flight height up to 120 m from ground and captures imagery of 70 m width of 
pipeline corridor 

▪ Covers ~ 12,000 km pipeline corridor in green zone areas

▪ Drone imagery stored in cloud storage space arranged by the contractor

▪ Imagery is also published in Web Map Service (WMS) format and integrated 
with GAIL PGIS application built on ESRI platform 



Drone monitoring : Features requiring immediate response
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 Within Pipeline ROU
• Pipeline exposures
• Erosion, landslides or washouts
• Removal of earth cover 
• Electrical towers/ poles 
• Electrical substations 
• Permanent & temporary houses/ structures, wells, ponds, boundary walls, 

fencing

 Within Pipeline Corridor
• Increase in river width at pipeline crossing 
• Increase in proximity from river/water bodies at parallel locations
• Movement of heavy machinery 
• New development activity
• Quarrying / Mining activity
• New Trenching / Pipeline Laying / HDD activity



Changes detected
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Changes detected
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Changes detected
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(The river widened by 4.3 m)

(The river widened by 3.266 m)



Thank You
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