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❑ Mahanagar Gas Limited, (MGL) is one of the India's leading Natural Gas Distribution 

Company, was incorporated on 8th May 1995. GAIL (India) Limited (Maharatna Company of 

Govt. of India) is the promoter of MGL.

❑ 30 Years of Safe & Successful Operation in Mumbai & its Suburban Areas.

ABOUT MGL

› To be world class, consumer and 

environment-friendly employer of 

choice 

› Committed to provide safe, efficient, 

and reliable energy

› While creating value for all our 

stakeholders

Corporate Vision



MGL CONNECTS TO-
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645+ KMS 

OF STEEL 

PIPELINE

6800+ KMS 

OF PE 

PIPELINE

385 CNG 

STATIONS HAVING 

2381 
DISPENSING POINTS

MGL NETWORK-

28 4575 517

Above 4 lakhs 

Rickshaws
Above 1.5 

lakhs Taxis

Above 4.5 

lakhs Cars

2456 TMT/MSRTC/NMMT 

Buses

Above 35600 

LCV/Tempo/Trucks/Pvt Buses
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THE GAS DISTRIBUTION CHAIN

City Gate Station

19 Bar Steel 

Network

4 Bar (PE pipe)

CNG Station DRS

GI Installation Service RegulatorDomestic Kitchen

100 mbar 

(PE pipe)

21 mbar 

(Copper 

pipe)



KEY CONSTRUCTION ACTIVITIES
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MDPE NETWORK

• Medium and Low-
pressure pipeline 
network. 4 bar & 
110 mbar.

• GI riser 
installation-100 
mbar

• Gas meter 
installation-21 
mbar.

• Connecting to 
Industrial & 
Commercial 
customers

STEEL NETWORK

• High pressure 
pipeline laying- 21 
bar.

• Welding

• NDT

• Joint coating

• Hydrotesting

• Commissioning

CNG STATIONS

• Civil construction

• Equipment 
installation

• Electrical works

• SS tubing



CHALLENGES IN CGD CONSTRUCTION PROJECTS
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• Obtaining statutory approvals

• Coordination with multiple stakeholders (e.g. Municipal authorities, traffic).

• Laying of pipes amidst cluster of utilities.

• Narrow/congested roads with heavy traffic.

• Culvert crossings at depth > 4 mtrs.

• Presence of rocky terrain.

• Electrical cables laid at shallow depth.

• Railway/Highway/Concrete road crossings.

WATER LINE

UTILITIES

NALLAH



SITE CHALLENGES

Crossing of culvert 

at depth > 4 mtrs

Laying of pipeline 

amidst cluster of utilities

8

Narrow 

Roads



COMMON CHALLENGES
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1. Difficult terrain and weather conditions.

2. Corrosion and material degradation.

3. Regulatory and environmental compliance.

4. Coordination among multiple teams. 
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INITIATIVES
"Underground pipe laying is primarily carried out through open-cut excavation or, in certain cases, using trenchless methods like 

Horizontal Directional Drilling (HDD) for areas with constraints such as:

i) Nallah crossings, ii) Road crossings, iii) Concrete roads, iv) Narrow roads, v) Challenging terrains, among others, which are 

difficult to address with the open-cut approach.

To address these challenges, a mini-HDD machine has been developed. It requires less space, involves shorter drilling paths 

compared to conventional HDD machines, and effectively overcomes the limitations of the open-cut method.

The mini-HDD machine is compact in size, and its drilling path is guided using a Ground Penetrating Radar (GPR) system."
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TECHNOLOGY ENHANCEMENT FOR HDD WORKS
Use Guided Boring Mechanism for designated path boring 

Used Bohrtec BM 600 augur boring machine along with diamond cutting head, Guided  boring mechanism with front 

steering mechanism for exact boring alignment as per set target. This has facilitated retrieval of cutter at exact 

location in receiving pit which is of utmost importance considering site space constraints.
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PROCESS IMPROVEMENTS

USE OF CLOSE PROXIMITY RADIOGRAPHY (CPR)  

& COMPUTER RADIOGRAPHY (CR)

RT – By CR & CPR Method

▪ Close proximity Radiography allows good image 

of welding joint  with very less cordoning of 

area – 4-5 mtrs.

▪ Computer Radiography allows instant 

interpretation of Film using digital medium 

scanner & laptop. 

USE OF MULTI LAYER COMPOSITE PIPE Advantages 

over Copper tube

▪ Increased safety, as no requirement of flame 

for jointing.

▪ Increased productivity.

▪ Significantly lower requirement of space for 

storage and more ease of handling, thereby 

reduction of associated cost.

▪ Longer service life due to no corrosion and 

chemically inert.

▪ Increased aesthetic appearance of the pipes 

for longer periods of time

▪ Higher strength of the pipe.
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OTHER INITIATIVES 

▪ Additional safety device in SR module.

▪ Replacement of crimping fitting with injection moulded transition fitting.

• Trenchless tubing- Use of Multi coil tube (MCT) in place of conventional tubing at CNG stations. 

Implemented in CNG station at MIDC Patalganga.

• Implementation of modular sales building at MGL CNG Stations.

• Pre-cast drains used in CIDCO Kalamboli for front access from main road.

• Precast compound wall and covers.



MGL

HSE PRACTICES
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SAFETY IN MGL
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HSE AUDITS

Scope 
- Operation &  
  Construction
- Stores & Offices
- CNG station 
- Terminals 

Methodologies

•Standard checklists
•Field visits
•Visual inspections
•Reporting 

Deliverables

• Identification of Risks
• Corrective action
• Mitigation Measure

Compliance & Continual Improvement

Follow up & Closure

Objective 

Identify potential 
Hazard & Mitigate 

GI CNG Station PE Steel
16



BEST SAFETY PRACTISES 

Continuous Barricading & Use of Blinker at Night 

Metal Shoring & Shuttering for Deep Excavation – Trenchless crossing Pit & Nallah crossing 



ESSENTIALS AND 

PRECAUTIONS DURING 

CONSTRUCTION OF STEEL 

PIPELINES
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STEEL CONSTRUCTION
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Importance of Proper Construction Practices
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▪ Steel pipelines are critical for transporting liquids and gases.

▪ Proper construction ensures safety, durability, and efficiency.

▪ Non-compliance with standards can lead to failures, accidents, and environmental hazards.



Essentials During Construction
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1. Material Selection:

o High-quality steel with appropriate 

grade.

o Corrosion resistance and durability.

o Pipe wall thickness based on 

operational pressures

2. Pipeline Design:

o Accurate calculations of pipeline 

sizing for obtaining desired pressure 

and flow

o Adherence to international and local 

standards. (e.g., ASME, API ,ASTM, 

PNGRB T4S, OISD ).

3. Pre-construction Surveys:

o Geotechnical and topographical 

analysis.

o Identification of environmental 

constraints and necessary clearances 

required.

4. Skilled Workforce:

o Qualified engineers and trained 

labour.

o Regular training on safety protocols. 



Construction Stages
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1. Planning and Design:

o Detailed project plan and design 

approval.

2. Material Procurement:

o Sourcing high-quality steel and 

other components.

3. Site Preparation:

o Clearing and grading the 

construction area.

4. Trenching and Pipe Laying:

o Excavation of trenches.

o Positioning and aligning the 

pipes.

5. Welding and Inspection

o Ensuring strong and leak-proof 

joints. Visual Inspection, 

Radiography.

Joint coating, Backfilling and 

Restoration:

o Joint coatingCovering the 

pipeline and restoring the site

Testing

o Pressure testing, 

Preservation and Commissioning.

.



Precautions to Ensure Site Safety and Quality
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1. Environmental Protection:

o Compliance of Environmental Norms

o Minimize disruption to ecosystems.

o Proper disposal of construction waste.

2. Safety Measures for Workers:

o Provide personal protective equipment (PPE).

o Conduct safety drills and briefings.

3. Pipeline Integrity:

o Perform non-destructive testing (NDT).

o Use protective coatings to prevent corrosion.

o Pipeline protection till commissioning.

4. Monitoring and Documentation:

o Maintain detailed records of construction 

activities.

o Use advanced monitoring tools like drones 

and sensors. 

Daily TBT at Site

Continuous Barricading



BEST CONSTRUCTION PRACTISES 

• GPR Survey – To Detect underground cables 

• CC road portion – Cutting by CC cutter as per 

Authorities instruction

• Then CC breaking – Manually with 11 kv Hand 

gloves & other PPE 



NON-DESTRUCTIVE TESTING (NDT) OF WELDED JOINTS

• Ensures weld integrity without causing damage.

• Identifies flaws like cracks, porosity, or incomplete 

fusion.

• Common Methods of NDT

A. Radiography Testing (RT)

B. Ultrasonic Testing (UT)

C. Magnetic Particle Testing (MPT)

D. Liquid Penetrative Testing ( LPT)



Best Quality Practises.
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➢ Regular Welder Qualification as per WPS  

➢ Insulator Qualification from Third Party Vendor  

➢ MPI & UT lamination for pipe cut section before welding – To check cracks 

➢ Valve Fabrication – Root by GTAW & subsequent SMAW

➢  RT - Permit system , New Technologies of CR & CPR method

➢  DT for production joint – To check strength of welding

➢  DGPS for capturing pipeline information

➢ Power create coating for HDD pulling section.



Best Quality Practises.
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DGPS Instrument

• Capture the Pipeline information at site

• Enhances accuracy of data uploaded on 
GIS

Power create coating 

• HDD Pipe string before pulling

• To protect 3LPE coating & enhance pipe 
life. 



Non Destructive Testing
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Magnetic Particle Testing (MPT)

Radiographic Testing (RT)

Ultrasonic Testing (UT)

Dye Penetrant Inspection (DPI)



29

HYDRO-TESTING OF STEEL PIPELINE WITH CHART RECORDER

• Hydro-testing is a pressure test performed on pipelines to ensure 

integrity, safety, and durability..

• Standards: As per ASME, API.

• Key Benefits of using chart Recorder

• Accurate Data Logging: Ensures real-time, continuous recording of pressure data.

• Air volume calculation- Ensures no Air is entrapped in the pipeline during hydro-

testing

• Validation: Provides a legal and historical record of the test.

• Leak Detection: Identifies fluctuations or pressure drops indicating leaks.

• Compliance: Helps meet regulatory and quality assurance requirements.

• Swabbing- Ensure no moisture is left inside the pipeline to avoid any internal 

corrosion after hydrotetsing
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HYDRO-TESTING OF STEEL PIPELINE WITH CHART RECORDER



CATHODIC PROTECTION (CP) SYSTEM

• Essential for preventing pipeline corrosion.

• Types: Sacrificial Anode and Impressed Current Systems.

• Design considerations: soil resistivity, pipeline material,

and coating quality.

• Regular maintenance and monitoring ensure effective CP

operation.



Direct Current is forced to flow from an external source to the pipeline.  The flow of 

this current is so adjusted to overpower corrosion current discharging from all anodic 

areas thereby providing complete protection.

HOW DOES CATHODIC PROTECTION STOP CORROSION ?

Various standards have been framed after years of research and practice

Most universally accepted - NACE Standards

(National association of corrosion engineers – USA)

CRITERIA OF CATHODIC PROTECTION

• A negative (cathodic) potential of at least 850mV 
with the cathodic protection applied, measured w.r.t. 
Cu/CuSO4 reference electrode.  Voltage drops other 
than those across the structure to electrolyte 
boundary must be considered for valid interpretation 

of this voltage measurement.



CATHODIC PROTECTION SYSTEM
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Pramod Rai <prai@mahanagargas.com>



CATHODIC PROTECTION TECHNIQUES

• Sacrificial Anode CP system

(Temporary Cathodic Protection)

• Impressed Current CP system

(Permanent Cathodic Protection)
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CORROSION AND MATERIAL DEGRADATION



36

KEY CONTROL MEASURES TO IMPLEMENT DURING NDT OF PIPELINES 

❑ Planning and Preparation-

• Develop Inspection Plans: Establish comprehensive testing procedures tailored to pipeline type, material, 

and operating conditions.

• Risk Assessment: Identify critical pipeline sections (e.g., weld joints, high-stress areas, or corrosion-prone 

zones) to prioritize testing.

• Regulatory Compliance: Ensure testing adheres to standards like ASME, API, or ISO.

• Qualified Personnel: Use certified NDT technicians (e.g., ASNT Level II or III certification).

❑ Equipment Calibration and Validation

• Calibration: Regularly calibrate NDT equipment (ultrasound, radiography, magnetic particle, etc.) per 

manufacturer recommendations.

• Verification: Perform pre-use tests on calibration blocks or standards to validate equipment accuracy.

• Data Management: Maintain calibration and validation records for traceability.

❑ Environment Control

• Weather Considerations: Plan tests to minimize environmental interference, such as wind, rain, or extreme 

temperatures.

• Surface Preparation: Clean pipeline surfaces (remove paint, rust, or debris) to ensure effective testing.

• Lighting: Provide adequate lighting for visual inspections or for techniques that require clear visuals (e.g., 

dye penetrant testing).
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KEY CONTROL MEASURES TO IMPLEMENT DURING NDT OF PIPELINES 

❑ Testing Methodology-

• Selection of Techniques: Use appropriate NDT methods based on the pipeline material and defect type:

• Ultrasonic Testing (UT): For wall thickness, Lamination and weld inspection.

• Radiographic Testing (RT): For internal defect detection in welds and pipes.

• Magnetic Particle Testing (MPT): For surface and sub-surface defects in ferromagnetic materials.

• Dye Penetrant Testing (DPT): For surface defect detection in non-magnetic materials.

❑ Data Collection and Analysis-

• Digital Documentation: Use automated data collection systems where possible for precision and 

consistency.

• Real-Time Monitoring: Incorporate real-time analytics to detect anomalies immediately.

• Advanced Analysis Tools: Leverage AI or machine learning to enhance defect detection and 

classification. 

❑ Safety Measures

• Radiation Safety: Follow strict protocols when using radiographic methods (e.g., shielding, 

dosimeters, and exclusion zones).

• Access Control: Limit personnel in the testing area to ensure safety and avoid test interference.

• Emergency Plans: Have contingency plans for handling equipment failure or hazardous exposures.
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KEY CONTROL MEASURES TO IMPLEMENT DURING NDT OF PIPELINES 

❑ Post-Test Actions

• Review Findings: Analyze test results thoroughly and correlate findings with pipeline service 

history.

• Remediation Plans: Address identified defects through repair, replacement, or additional 

monitoring.

• Revalidation Testing: Conduct follow-up tests to confirm defect rectification or monitor progression.

❑ Continuous Improvement

• Training Programs: Regularly train personnel on emerging NDT techniques and technologies.

• Periodic Audits: Conduct audits to assess the effectiveness of NDT programs and make necessary 

improvements.

• Feedback Integration: Use findings to refine testing plans and procedures.

Adopting these control measures, will ensure robust, reliable, and effective NDT practices to enhance 
safety and operational efficiency.



CONCLUSION

Key Takeaways:

• Proper implementation of CP systems prevents corrosion and 

extends pipeline life.

• NDT methods ensure weld quality and structural integrity.

• Radiography and Ultrasonic Testing are crucial tools in pipeline 

construction.

• Adherence to safety and standards is vital for successful 

projects.



40

The natural gas pipeline system's integrity is 
upheld through continuous design, operation, and 

maintenance in line with codes and best 
practices.
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