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*Status as of 31.03.2026 by PPAC

CGD up to 11th round (295 GAs)
Authorized in 12th Bidding Round (12 GAs)

JVs and Associates (44 GAs) 

Subsidiaries (22 GAs)

72 GAs of GAIL & GAILôs Subsidiaries and JVs

GAIL India Ltd. (06 GAs)

GAIL Gas Ltd. (16 GAs)
Bengal Gas Company Ltd. (01 GA)
Tripura Natural Gas Company Ltd. (05 GAs)

(02 GAs)
(03 GAs)

. (03 GAs)
(04 GAs)

Mahanagar Gas Ltd. (06 GAs)
. (11 GAs)

Maharashtra Natural Gas Ltd. (06 GAs)
.(01 GA)

.(01 GA)
Godavari Gas Ltd.(02 GAs)

(01 GA)
Purba Bharati Gas Pvt. Ltd.(02 GAs)
Rajasthan State Gas Ltd.(02 GAs)

CGD Infrastructure: GAIL & Group Companies

    Major Cities

Total authorized CGD 
GAs in India after 

12th bidding round - 
307

Pan-Indi
a* GAIL & Group Companies

PNG Connection (Lakhs) 161.8 102.4
CNG Stations (Nos) 8540 3340
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OUTLINES

� OVERVIEW OF CGD NETWORK
� STATEMENT OF PROBLEMS: MAJOR ISSUES IN CGD BUSINESS
� NEED FOR TECHNOLOGY INNOVATION IN CGD SECTOR
� COST ECONOMICS & BUSINESS VIABILITY:TECHNOLOGY INTEGRATION
� INTEGRATION OF AI,ML & CLOUD COMUTING
� ROLE OF AUTOMATION & DIGITIZATION IN CGD  SECTOR
� DYNAMIC PRICING CONCEPT IN CGD 
� FLEET MANAGEMENT SYSTEM: DRY OUT AUTOMATION MODLELING
� GAS RECONCILITION: ROLE OF SMART METERING
� INNOVATION IN SAFETY IN CGD : LEAK DETECTION 
� PIPELINE INTRUSION SYSTEM (PIDS):A GAME CHANGER IN SAFETY OF PIPELINE
� GEOGRAPHICAL INFORMATION SYSTEM: MAPPING OF CGD NETWORK
� CHALLENGES FACED
� WAY FORWARD



GAS FLOW DIAGRAM



 City Gas Distribution
Cost Economics and Business Viability

Through Technology Integration

Efficiency of 
Operations

Enhanced Safety
of CGD Network



Re gasified Liquefied Natural Gas 
(RLNG) suppliers

Domestic Gas 
Supply

19 bar (steel P/L) 19 bar (steel P/L)

CNG Station

Service  Regulator (SR)

100 mbar ( PE / GI 
P/L)

21 mbar (Cu P/L)

Large Industrial Customers
Domestic Meter

Stove

CITY GAS DISTRIBUTION PROCESS(CGD)- PROCESS OVERVIEW



High Operational Cost including Issue of Dry Out 
scenarios at CNG stations

 High Gas Losses in CGD sector 

 Pipeline Integrity and Safety: A Big Threat in 
CGD network 

Statement of Problems



Dry Out Scenarios at CNG Stations & High Operational Cost 

High Operational Cost including Issue of Dry Out scenarios at CNG stations

Issues
 

Stock-Outs at DBS
Long LCV waiting time at DBS
High Operational Cost
Sub-Optimal utilization of LCV contract limit Kms
Over / under utilization of LCV 

Impact

In-efficient operation
Financial loss
Customer reliability



High Gas Losses in CGD sector

Issues
 

Leakage in Pipeline network
Metering and billing inaccuracies
Theft and operational errors

Impact

Emission of Green House Gas
Lack of Profitability
Loss of operational efficiency
Regulatory Penalties



Pipeline Integrity and Safety: A Big Threat in CGD network

Issues
 

Third-party damage 
Damage from traffic 
Corrosion 
Non-piggable pipeline 
Non-standardized networks 

Impact

Potential risk of accidents
Supply interruptions
Damage to Environment
Financial losses



SCADA System for Monitoring and Control
Dynamic Pricing in CGD Network
AI based LCV Fleet Management System
Geographical Information System(GIS)
Smart Metering

LCV Fleet Management Geo Fencing
Driver Behavior Based Management System
AI based Network Pressure Control System
Mobile based Safety Work Permit System: GIS Integration
Leak Detection System
Integration of Odurization System
Remote ESD Operation for CNG station

Station loss Prevention: Compressor loss
CGD Net work loss capturing
Gas , Financial reconciliation

Solution: Integration of Artificial Intelligence, Machine learning & Cloud Computing











CLOUD BASED SCADA SYSTEM IMPLEMENTED FOR CGD





CLOUD BASED SCADA SYSTEM IMPLEMENTED FOR CGD





CLOUD BASED SCADA SYSTEM IMPLEMENTED FOR CGD



CLOUD BASED SCADA SYSTEM IMPLEMENTED FOR CGD



CNG 
Dynamic 
Pricing

KEY BENEFITS : SCADA



� Dynamic Pricing change implemented 
through Centralized SCADA for all GA.

� Real time price change through Algorithm

Benefits

KEY BENEFITS: CNG DYNAMIC PRICING

Actions Initiated

Instantaneous Price change
No manual errors 
Proper Gas reconciliation
Flexibility in implementation
Financial savings*



Covering 
Dry Out Scenarios

AI BASED LCV FLEET MANAGEMENT SYSTEM: 

Fleet Management system





Key challenges
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AI BASED LCV FLEET MANAGEMENT SYSTEM



Analytical tools

Alerts:
LCV idle
Route deviation
RO Dryout 
High travel time

Dry-out estimation and 
suggestions on 

re-routing

LCV ETA calculations

Optimised LCV 
schedule to control 

centre

LCV 
re-routing 
module

Minimum LCV 
estimation 

module

LCV utilization 
module

DBS stock 
estimation 

module

LCV downtime report

LCV utilisation report

Real time 
output/rep
orts on UI

DBS locations
MS locations
MS-DBS routes
SCADA data
Dispenser Sales
LCV data

Central 
Database

LCV live 
location

Pressure data
Hourly sales 
data

Live traffic status 
through third 
party apps

CGD GA data 
centre/control 
room

AL/ML optimisation solutions engineCentral database 
is a combination of 
live and static data

MS/DBS 
operational 
status

Live status:
#LCV #MS
#DBS #Route

Alerts delivered on mobile apps 
to key personnel

SYSTEM ARCHITECTURE



DBS stock estimation module

Objective of the module is to estimate stockouts in advance and ultimately prevent real-time CNG stockouts at all the DBS

Key 
features 
of the 
module:

Stock 
status



LCV re-routing module

Objective of the module is to identify and re-route LCVs to DBS with expected stockout

DBS
Alert: stockout in 3 hours

Re-route?

LCV rerouting module Re-routing suggestions

Control Centre

Yes

LCV 
re-route 
options

Emergenc
y LCV

LCV at 
MS

LCV en-route to 
closest DBS

LCV waiting at a 
DBS

Network update post 
re-routing

Re-route directions to 
the LCV driver

Key features:
Minimize network change / ripple effect in the operational GAs LCV related constraints
Real-time estimation of various LCV travel times Other factors
Suggestion of LCV with the least estimated time of arrival



Minimum LCV estimation module

MS

MS

MS

MS

15 
Km

30 Km

10 
Km

50 
Km

5 
Km

25 Km

10 
Km

75 Km

15 
Km

8 
Km 20 

Km

20 
Km

Filling point

Fi
lli

ng
 p

oi
nt

LCV optimization for a DBS

Pre-commission:
Calculate the minimum 
number of LCVs based 
on demand profile

Post-commission:
Optimize number of 
LCVs based on pool 
available in the network

Objective of the module is to optimize the total number of LCVs in the MS-DBS network

Optimized Schedule



LCV contract module

Date: 
dd.mm.y
yyy

Over 
utilization

Central 
Database

Objective of the module is to optimize the utilization of individual LCV monthly contract km slab through analytics 

MS DBS

LCV real 
time data

LCV master 
data Module

Estimated 
utilization

Optimum 
utilization

Under 
utilizationAnalytics



LCV Scheduling









Gas Reconciliation 
of CGD Network
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Network Section wise Reconciliation

CNG station wise Reconciliation

Integration with SCADA

Online connectivity of GC with SCADA 
and data flow to EVCs and Flow 
computers

Leak checking of CNG stations, S/V 
chambers

Zero checking of Mass flowmeters of 
CNG compressors, Dispensers and 
LCV filling points

Parameters of Flow computers at CGS, 
DRS and MRS



GPS Tracking of Lineman Patrolling : Integration 

with SCADA  



VTS (Vehicle Tracking System): Integration with 

SCADA  



API Integration of different VTS vendors/systems

Integration with SCADA: modbus mapping of various systems

Online connectivity of GC with SCADA and data flow to EVCs and Flow 
computers

Connectivity of old dispensers: firmware upgraded

Integration of VTS, Fleet management & SCADA Systems

Integration of manual CP systems

Integration of relay based compressors Systems



Innovation in 
Safety in CGD



MOBILE PERMIT APPLICATION



WORK PERMIT LOCATION IN CITY MAP: INTEGRATION OF  GIS , WORK 

PERMIT WITH SCADARANCHI GA PERMIT ON 

MAP

BHUBANESWAR GA PERMIT ON MAP







LEAK SURVEY





LEAK SURVEY



Brief on Pipeline Intrusion Detection System
(PIDS)



  Principle of Pipeline Intrusion Detection System (PIDS)

� The system works on the principle of ñDistributed Acoustic 
Sensingò (DAS). 

� Probe light pulse from Laser source is sent down the optical 
fibre. (up to 50 Km)

� Some of the light returns towards source due to Rayleigh 
back-scattering & directed to photo detector

� External acoustic disturbance ( such as digging , walking etc.) 
around fibre cause phase changes in light source.

� Since the speed of light pulse is known , time when it arrives 
at photo detector determine the scattered location.

� Phase change to pulse from each location is dynamically 
processed to extract the acoustic signal by external activity.



T1      T2        T3     T4 ééé.

  Principle of Pipeline Intrusion Detection System (PIDS)

PIDS 
SYSTEM







PIDS CAPABILITY : REAL TIME PIG TRACKING



PIDS CAPABILITY : LEAK SIMULATION







Decision 
Making

Analysis & 
Modeling

Planning & 
Design

Visualization & 
Mapping

Measurement

Action

Provides a Process
   and Framework . . . 

GIS

. . . Understanding Precedes Action

. . . Solving many
 business Challenges



GEOGRAPHICAL INFORMATION SYSTEM: Dashboard



GAIL_Internal
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Head End System
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Web 
Services

Meter data 
Temp Storage

Top-Up and 
Prepayment 

Services

Key Management 
Services

Commissioning 
& Settlement 
management

Asset & 
Firmware 

Management

SLA Reporting

Data collection 
& delivery

Alarm and Event 
Management

WAN Comms 
Service Engine

Tariff & 
Prepayment 
Management

Smart Metering HES Components and CGD System integrations

Consumer Mobile App

File 
Services

Utility Systems

Data analytics

Bill reconciliations

MDMS

Payment 
Gateway

Smart Prepay 
Gas Meter

Local Interface
BLE/ Keypad

Business Systems

WAN: Cellular / RF





 INTELLEGENT VEHICLE MONITORING SYSTEM

Way forward: LCV /FLEET MANAGEMENT SYSTEM









Innovation and Beyondé..
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