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INTRODUCTION

A Comprehensive Approach to Digital Smart Infrastructure and 
Operational Excellence for Assam Gas Company Limited (AGCL) as 

per Industry 4.0

1. PRIVATE 5G NETWORK FOR GAS INDUSTRY (CGD)
2. CONTENT DELIVERY NETWORK (CDN) FOR CGD
3. GIS BASED GAS PIPELINE MANAGEMENT 
 [Focusing on Reliability-Centered Asset Integrity Management (R-C-AIM)]

1. INTEGRITY MANAGEMENT SYSTEM FOR RISK ANALYSIS IN CGD
 [ As input for Reliability-Centered Asset Integrity Management (R-C-AIM)]
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PRIVATE 5G NETWORK FOR GAS INDUSTRY



5G MARKET OUTLOOK FOR OIL & GAS
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~ 30%
CAGR

2023 2030

$ 4.3 Bn

$ 28 Bn

Source: Market Research Reports

5G MARKET SIZE IN OIL AND GAS 
MARKET (IN USD)

5G technology addresses communication challenges in the oil and gas sector by offering ultra-high speed and low latency in 
extreme conditions. The adoption of 5G facilitates the integration of drones, robotics, and AI, leading to improved operational 
efficiency and fostering industry growth. 

BENEFITS OF 5G AND DIGITAL 
TRANSFORMATION

CRITICAL SUCCESS FACTORS

High Data Speed to support 
Applications

Ultra-low latency, often in the 
single-digit milliseconds range.

Reliable connection for critical 
applications and functionalities

Edge Computing Integration 
and AI based Analytics

Real time Data and Content 
Delivery for Critical Tasks

20%

15%

20%

10%

15%

30%

22%

20%

0% 10% 20% 30% 40%

Reduce Maintenance Cost

Reduce Number of Incidents

Reduce Inventory Holding
Costs

Revenue Growth by Value
Add Services

Reduce Cost of Remote
Management

Reduce Labor Cost

Reduce OPEX and CAPEX

Overall Productivity Gains



PRIVATE 5G ADVANTAGES
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High Speed Connectivity with Mobility

Private 5G's high-speed capabilities efficiently handle 
massive data streams from sensors, cameras, and IoT 
devices in refineries, ensuring seamless communication 
and optimal performance

Scalability

Capability to support millions of devices, coupled with its 
ability to scale up on demand, provides a flexible and 
scalable network infrastructure

Edge Computing

Edge computing support for low-latency applications 
facilitates the efficient development of analytics and AI/ML 
applications, ensuring swift and responsive processing

Ultra Reliable

The reliability and high availability of a private 5G network 
ensure steadfast connectivity, even in challenging 
conditions, offering a resilient communication 
infrastructure

Device & Sensor Integration

Architectural support for sensors, enabling monitoring of 
health, environmental conditions, and overall operational 
performance with enhanced precision and efficiency

Security

Advanced security features, such as encryption and 
network slicing, ensuring the isolation and protection 
of critical refinery communications from potential 
cyber threats



REMOTE DEVICE AND IOT MANAGEMENT
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Device Management Applications integrated with 5G network providing Network Slices & QoS as per the services.

Common Applications 
& Dashboards 

Device 
Provisioning

Configuration 
Management

Alerts & 
Notifications

Data Logging & 
Reporting

Access 
Control

OTA
Updates



CENTRAL CONTROL AND 5G IOT DASHBOARDS
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Support for Secure Remote 
logins

Report Generation using Big 
Data Analytics

Urgent notifications and Alarms 
integration with email/SMS/ 
other messaging systems

Central Console room to 
monitor all applications



LEGACY EQUIPMENT INTEGRATION
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• Traditional sensors and machines working 
on Serial, Ethernet, Bluetooth and WIFI 
interfaces integrated with 5G Gateways

• Common Sensor and Analytics Apps 
deployed for new and old devices for single 
point of view to the operators

5G IOT gateways & 5G CPE provide an 
ideal mechanism to integrate with 
Legacy Devices



PRIVATE 5G SOLUTION LAYERS
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Personal Protective 
Equipment

Fire & Smoke 
Detection

Geo 
Fencing

Visual 
Inspection

Environmental 
Monitoring

Fleet 
Management

Content Delivery 
Network (CDN)

Bluetooth LAN Serial

Smart Connectivity

Smart Applications

Smart Sensors

AI Enabled 
Cameras

Drones LiDAR Environmental Sensors - Temp, Pressure, Flow, RFID, Bluetooth Tags 

Fire, Corrosion, Acoustic etc

Automated 

Guided Vehicles



PRIVATE 5G – SOLUTION COMPONENTS
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• 3GGP Compliant SA Core
• Network Slicing
• Private Cloud Deployment
• 40 Gbps support 
• Multi Device Support
• Secured Communication 

• Worker Safety Apps
• Refinery Safety Apps
• Traffic Management
• IOT Data Processing
• Edge Analytics devices for 

Local video processing

• Local Content Delivery
• Deliver content in real time
• Integrated with 5G Network
• Increase Delivery Scalability 

& Reliability

• 5G Drones & Apps
• Safety Applications & live 

video streams
• 5G Automated Guided 

Vehicles for remote 
monitoring

• Gateways for integration 
with legacy devices 
supporting WIFI, Bluetooth 
and Serial interfaces

• Common Dashboards for 
devices & Apps

• Environmental, Health and 
machine sensors

• IOT Platform to ingest and 
Process received Data

• Analytics and AI based 
Algorithms to process data

• 5G Integrated Smart 
Cameras with AI Processors

• Thermal, Digital and IR 
Cameras for various Apps

• Apps for Video Processing

• 5G Mobile Edge computing 
for low latency Applications

• Integrated with 5G Core for 
high speed Apps like drones 
and automation

5G Core & Radio 
Network

IOT Devices, 
Gateways & Services

Smart Cameras & 
Applications

Mobile Edge 
Computing

AI/ML & Analytics Content Delivery 
Network

Drones & 
Robotics

Legacy Infra 
Integration
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CONTENT DELIVERY NETWORK (CDN)



WEBSITE/DATA ACCESS FLOW WITHOUT CDN
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High Latency Slow Loading Less Reliability Not Secure Bad User Experience

User

User

User

User

User

User

User

User



WEBSITE / DATA ACCESS FLOW WITH CDN DEPLOYMENT
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Low Latency Faster Loading High Reliability Very Secured Good User Experience

Mizoram

CDN Cache 

CDN Cache 

CDN Cache 

CDN Hub  

CDN Cache 

CDN Cache 

CDN Cache 

CDN Cache 

Geo 
Redundancy

Regional Content Server + OPS + Control 

CDN Cache Control 

CDN Cache Control 

CDN Cache Control 

CDN Cache Control 

CDN Cache Control 

CDN Cache Control 

CDN Cache Control 

Edge Site Deployment (Other States)

Central Site Deployment 



CDN AND 5G 
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Edge Computing Integration
• CDNs operate at the edge of the network
• This allows for processing data closer to the 

source, reducing the need to transfer large 
volumes of data to centralized data centres 
and improving overall system efficiency

Faster Data Access
• CDNs cache frequently used content locally 
• This ensures that real-time data, such as 

monitoring information or process control 
data, can be accessed quickly, improving 
operational responsiveness.

Data Distribution & Replication
• Distribute and replicate data 

across geographically 
dispersed locations

Security
• Data is fetched Locally 

avoiding accessing of 
remote servers making the 
system secure

Scalability 
• CDNs provide scalability to handle 

increased traffic
• In smart refineries it helps to scale 

solutions as the number of devices grow
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GIS BASED GAS PIPELINE MANAGEMENT 
[Focusing on Reliability-Centered Asset Integrity Management (R-C-AIM)]



CHALLENGES IN GAS PIPELINE MANAGEMENT
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No centralized record of the location and status of 
underground assets like pipelines, valves, and meters.

CHALLENGES

Reliance on traditional survey methods for inspections, 
repairs, and emergency response.

Lacks real-time monitoring systems to track gas flow, 
pressure, and asset conditions.

Absence of predictive analytics tools makes it difficult 
to forecast future gas demand and assess risks.

Managing consumer connections, billing, and services 
across diverse geographies.

Integration with existing systems, including SCADA, ERP, 
and field management tools.

<>

GIS-enabled asset and operations 
management streamline business 
processes, boost productivity, and reduce 
costs by up to 50 percent..50%

Overcoming Gas Pipeline Challenges with Geographic Information System (GIS) 

Framework for capturing, 
analysing, and visualizing spatial 

and geographical data.

Integrates location-based data with 
descriptive information, enabling 

spatial analytics.

Empowers organizations to make data-
driven decisions by uncovering patterns, 

relationships, and trends.

Why 

GIS?



PROPOSED SOLUTION – GIS BASES PIPELINE MANAGEMENT SYSTEM
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GIS-based pipeline management solution system is designed to streamline operations, enhance safety, and 
improve efficiency.

Pipeline Mapping and 
Visualization

Asset Tracking and 
Management

Real-Time Monitoring 
and Alerts

Data Management 
and Integration

Predictive 
Maintenance 

KEY COMPONENTS 



PIPELINE MANAGEMENT PLATFORM
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AI, Big Data 
Collection Service

IoT Data Collection

Video Data 
Collection

NB-IoT

5G /LTE

• Real time data collection.
• Structured and un-

structured data types.

• Real-time video data 
streaming.

• Video data storage.

• Big data based AI pipeline 
model.

• Calculates optimal routes for 
new pipeline installations

• Identify unusual patterns in 
pressure, flow, or vibration 
data.

• Predict pipeline failures, 
corrosion, or leaks based on 
historical data.

Digital Pipeline Mapping

Advance Analytics

Dashboard and Reporting

GIS Data Layers



KEY FEATURES (1/2)
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Digital Mapping

• Layered GIS data displaying pipeline 
routes, valves, stations, and key 
infrastructure.

• Show pipeline locations, including 
depth, diameter, and material type.

• Geographic insights into surrounding 
terrain, population density, and 
environmental conditions.

Asset Management

• Central repository for physical and 
digital details of all pipeline assets.

• Tracking of material specifications, 
installation dates, repair histories, 
and ownership records.

• Supports categorization of assets 
based on function, condition, or 
location.

Real-Time Monitoring

• Integrates with SCADA, PLC or IoT 
sensors for live updates on pipeline 
operations.

• Displays current gas flow rates, 
pressure levels, and any anomalies.

• Alerts operators to deviations from 
normal operating conditions, such as 
leaks or blockages.



KEY FEATURES (2/2)
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Advanced Analytics 

• Uses historical and real-time data to 
forecast potential failures, demand 
surges, or supply bottlenecks.

• Machine learning algorithms predict 
pipeline wear, corrosion rates, or 
operational inefficiencies.

• Offers insights into customer usage 
trends for better capacity planning.

Dashboards and Reporting

• Intuitive dashboards for viewing 
pipeline conditions, operational 
statistics, and KPIs.

• Geographic heat maps, trend charts, 
and alerts for management, 
operators, and technicians.

• Mobile app for field workers to 
access GIS data, monitor pipeline 
conditions, and log incidents.

Routing and Network Analysis

• Calculates optimal routes for new 
pipeline installations to minimize 
costs and risks.

• Simulates gas flow to identify 
bottlenecks, over-capacity areas, or 
pressure drops.

• Provides contingency routes for 
emergencies or shutdowns.



BENEFITS OF PIPELINE MANAGEMENT
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Comprehensive Asset Mapping
• Provides an accurate, real-time geospatial view 

of pipelines, valves, stations, and associated 
assets.

Improved Decision Support
• Facilitates data-driven decision-making by 

analysing pipeline routes, environmental 
conditions, and risk factors.

Operational Efficiency
• Optimizes routing and capacity management to 

ensure seamless pipeline operations and faster 
responses to operational issues.

Integration with Advanced Systems
• Integrates with SCADA, IoT, and other 

monitoring systems to provide real-time updates 
and a unified operational view.

Enhanced Maintenance Planning
• Helps identify high-risk or aging pipeline 

sections, enabling efficient scheduling of 
inspections, repairs, and replacements.

Regulatory Compliance
• Streamlines compliance with safety, 

environmental, and operational regulations by 
maintaining accurate.

Incident Mgt. and Risk Mitigation
• Accelerates identification of leaks and 

damages enabling swift action to minimize 
environmental and financial impacts.

Cost Optimization
Reduces costs through proactive maintenance, 
efficient resource utilization, and avoidance of 
pipeline failures or unnecessary inspections.
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INTEGRITY MANAGEMENT SYSTEM FOR RISK ANALYSIS IN CGD
[ As input for Reliability-Centered Asset Integrity Management (R-C-AIM)]
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Integrity Management System with Risk Analysis in City 
Gas Distribution System



THE CGD SECTOR IN INDIA- THE GROWTH STORY
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India’s City Gas Distribution (CGD) sector is experiencing rapid growth, driven by the country’s push towards cleaner energy and 
environmental sustainability. With government support through the ‘Pradhan Mantri Urja Ganga’ and ‘One Nation, One Gas Grid’ 
initiatives, the CGD network has expanded significantly to meet rising urban and industrial demand. 

This sector supports multiple end-users, including domestic households, commercial establishments, and industries, by providing a 
reliable and cleaner fuel alternative. With a projected increase in natural gas’s share in India’s energy mix from 6.3% in 2021 to 
15% by 2030, CGD is poised to play a crucial role in India’s energy transition goals.

The Petroleum and Natural Gas Regulatory Board (PNGRB) has played a pivotal role in this expansion, sanctioning numerous 
licenses, safety guidelines to facilitate CGD networks across various regions.

Moreover, technological advancements in pipeline integrity and risk management systems are enhancing operational safety, which 
further promotes public confidence and investment in CGD networks. 

THE CGD SECTOR IN INDIA- THE GROWTH STORY



ASSET INTEGRITY – A KEY CHALLENGE IN A CGD NETWORK
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• Safety, efficiency, regulatory compliance, and risk management remains a foremost apprehensions.

• Threats are not Limited to only steel pipelines. It also covers PE Pipelines, Compressors, CGS, Cylinders- 

Cascades, Odorizers etc (Many other equipment & materials cause threats to the CGD network)

•  Regular and proactive threat / risk audits (T4S, ERDMP, IMS etc) to be carried out to endorsed the integrity of 

the CGD network

• How many threats are identified for their risk analysis?



• Manual Data Collection

• Ageing Infrastructure

• Compliance Complexity 

• Difficult to carryout Risk Analysis and Prioritization

• Resource-Intensive Risk Assessment

• Prioritization Challenges

• Document and record keeping

• Reactive Maintenance

• Inability to Leverage Historical Data 
• Passive Preventive Maintenance

Addressing these challenges transitioning from manual to automated IMS system is need of time which is data-driven 
IMS, incorporating real-time monitoring/ batch data processing, predictive analytics, and digital record-keeping to 
enhance safety, compliance, and operational efficiency.

System shall be preventive in nature & should not be mitigative type—this will save Cost, environment, human, 
capital loss, reputation.

Challenges Faced 
by Traditional IMS

Identifying key limitations in traditional 
integrity management systems
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THANK YOU
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