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GAIL Pipeline Network
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Pipeline Asset Summary

➢CS Pipe NPS vs Length
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➢ 98% of the pipeline length is having 3LPE 
coating

➢ All sections are on ICCP except for few 
under- construction pipeline sections
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Governance System



Pipeline Threats
➢Time Dependent​

• External Corrosion​

• Internal Corrosion​

• Stress Corrosion Cracking​

➢Resident 

• Manufacturing related defects​

• Welding & Fabrication Related​

• Equipment​

➢Random or Time Independent​

• Third-party/mechanical damage​

• Incorrect operational procedure​

• Weather-related and outside force

Around 26 % of incidents are attributed to Corrosion

Source: EGIG



Governance: Policy & Procedures

O&M Policy and Guidelines

PIMS Framework and Guidance Documents

IQMS (ISO 9001 / 
14001/45001)

IMS as per 
PNGRB

SOPs, Site Procedures & Work Instructions

ERDMP as per 
PNGRB



Guidance Documents 

SN Brief Title SN Brief Title
1 Design, Engineering, Construction & Commissioning 15 Direct Assessment of Pipelines
2 Pipeline Integrity Management System (PIMS) Framework 16 Facility Integrity Management 
3 Corrosion Management System 17 Pipe Sample Retrieval & Testing
4 Pipeline Coating Specifications 18 Microbial Monitoring
5 Actions in Commencing O&M new Pipelines 19 Pipeline Pigging
6 AC Interference Survey & Mitigation 20 Piping Support
7 Pipeline Drying and Commissioning 21 CP Test Station connection scheme
8 Internal Corrosion Monitoring 22 Insurance Line Pipes Management
9 Monitoring & Maintenance of CP Systems 23 Insurance Valve Philosophy & Management

10 Performing Coating survey 24 Field Verification
11 Pig Debris Analysis 25 Long Term Preservation of  Steel Line Pipes
12 Pipeline Anomaly Management 26 Pipeline Class Location 
13 Inline Inspection of Pipelines

27
Decommissioning, Recommissioning & 
Abandonment14 Pressure Testing of Pipelines

Issued

Under Approval & Draft
1. Paint Systems and Application for Aboveground Piping and Facilities (Revision)
2. Pipeline Anomaly Management (Revision)



Governance: Organization Structure

CIMG

• At Corporate O&M 
Head Quarter

RIMG

• 13 Pipeline Networks – 
12 RIMGs (at P/L 
Network Headquarters) Maint. 

Base

• 106 MB across India

• Policy & Guidelines, Guidance & 

Model Tender documents

• Maintaining & Updating pipeline 

Asset Database

• Pipeline Integrity Database, 

Applications & Tools

• Pipeline Integrity Data Review, 

Assessment & Reporting

• Periodical Integrity Review for each 

Network

• Company wide central contracts

• Compliance with IMS 

• Interface with CIMG 

• Monitoring, update & review of 

pipeline integrity data

• Coordination with P/L Maintenance 

Bases

• Compliance to Internal / External 

audits 

• Network wide central contracts

• Preventive, predictive & breakdown 

maintenance as per IQMS and IMS

• Execution of all the works/ surveys  

• Monitoring and Maintaining data / 

records as per IQMS and IMS

• Uploading the Integrity data in Web 

portal.

• ROU Management



Design, Engineering, 
Construction & Commissioning



Internal Corrosion Management

No offtake from off-
spec sources

Internal epoxy coating 
of 80 µ thickness in all 
pipes unless limited by 

size

Quality of drying:

Vacuum Drying to (-) 20° C Dew 
Point

Nitrogen Fill if delay expected in 
Commissioning

Quality of Hydro-test 
water & treatment

Corrosion coupons, 
Online moisture and 

H2S analyzer at sources



External Corrosion Management

External Coatings
• PE coated line pipes and Heat Shrink Sleeves for Joint coating

• Surface preparation (Blast cleaning, Gr. Sa 2½ , roughness 50-70 microns)

CP System
• Minimum Polarized potential of -950 mV during design of CP system

• Use of polarization coupons for monitoring of CP effectiveness during TCP 
stage

• ICCP within 1 year of pipeline construction

Base line CP Surveys

• CIPS, CAT, ACVG/DCVG, Coating conductance survey over entire pipeline 
after ICCP



External Corrosion Management

AC & DC interference
• Route selection considering existing interference sources

• AC & DC interference study using software modelling and simulation during 
design stage at peak load and fault/transient conditions

• Installation of mitigation along with the pipeline laying

Power Supply
• Reliable supply for TR/CPPSM units by two primary sources (Solar+ Grid) & 

with battery back up

Casings at Rail/ Road/ Canal crossings

• Casings not being used now



Operation & Maintenance



Internal Corrosion Management

Source Quality Monitoring 
• All NG and LPG sources mapped in portal and regular monitoring of source quality

• Supplier alerted immediately in case of exception

• Online Moisture, H2S analyzers, Gas Chromatograph

Cleaning Pigging
• Quarterly pigging after commissioning till 1 year

• Frequent cleaning pigging : Dry gas - 3 years, LPG/ Off Spec- Yearly

• Debris analysis and trending - Elemental & Microbial

Corrosion coupon monitoring

• Coupons and ER probes at every source 

• Monitoring frequency : Dry gas - Yearly, Wet gas – 6 months



External Corrosion Management
➢Standardization of TLP type (A to R)
➢Standard CP database

➢Long interval surveys
• CIPS, CAT and DCVG/ACVG every 5 years
• AC & DC interference survey every 5 years
• Prioritization of coating repair at AC 

interference zones and external corrosion 
features/ dents identified in ILI

➢Short interval surveys
• CP units : Monthly (connected to SCADA)

• CP Current density : Quarterly

• Anode Ground Bed : Half yearly

• Pipe to Soil Potential: Quarterly

▪ Simultaneous survey by connected MB

▪ Polarized potential : Half yearly

▪ AC PSP at each TLP

▪ AC & DC current density at AC coupons

▪ Foreign Pipeline crossings

▪ Monitoring of Casings, IJ, Surge 
diverters, coupons, SSPC/ Kirk cells, 
Grounding

Maker-Checker concept : 3 tier review



AC Interference study and mitigation

18

➢Observance of several AC Corrosion 
features in ILI

➢Use of Software modelling and simulation 
for AC & DC interference study and design 
of mitigation measures

➢More than 12000 km of pipeline has been 
modelled till now and recommended 
mitigation measures have been installed



Rectification of shorted casings

More than 30 electrically shorted casings have been rectified till now

(1) (2) (3) (4)



Coating rehabilitation

~ 40 km of Coal tar coated pipelines are under Coating rehabilitation



Pipeline Integrity Web Application & Databases

Pipeline Master Integrity Scheduler Risk Assessment
Source Quality 

Monitoring
Corrosion Probe & 

Coupons

Cleaning Pigging Cathodic Protection In-Line Inspection Hydrotest Records
Direct Assessment 

Records



Pipeline Integrity Analysis Tools

CPIMS

PGIS

AC 
Interference



New Initiatives



Combined CIPS & Coating integrity surveys
➢Survey completed for ~ 800 km of pipelines

➢Benefits

• CIPS-DC, CIPS-AC, CAT, DCVG, ACVG, Depth of 

cover surveys can be completed in single 

traverse

• Geotagging all data points for integrated 

analysis

• Identification of smaller coating defects

• Elimination of surveyor bias on field through 

digital data capture



Unified Pipeline Integrity Management System (UPIMS)

Common database for GIS & 
Integrity Data
Based on Standard Pipeline 
Model (UPDM)

Pipeline Linear Referencing 
to store asset information & 
integrity data as chainage 
aware point or line events

GIS layers from living atlas & 
IndoGIS

Enterprise Deployment

Web Applications for 
integrity data entry as 
route events

Spatial/ GIS editing 
through desktop App by 
super users

Viewing & third party 
applications



Remote CP monitoring

➢ Installation of Remote CP monitoring system planned on pilot basis on the 
select pipeline
• Contract placed. Completion by Jan-2026

➢Capability to record the following:
• On PSP (using Permanent Reference Cell)

• Polarized PSP (using Permanent Reference Cell and Coupon of size 1 cm2 and 10 cm2)

• AC PSP (using Permanent Reference Cell)

• AC Current density (using AC coupon of size 1 cm2)

• DC current density (using AC Coupon of size 1 cm2)

Wireless transmission Web application

RMU: CP parameter 
measurement sensor cum 
data acquisition terminal Control Dashboard



Change detection in pipeline corridor using drones

➢Change detection is being carried on quarterly basis in green zone areas of digital sky 

platform

➢~ 12,000 km of pipeline corridor covered through survey every quarter

• High resolution imagery of 5 cm GSD covering pipeline corridor width of 70 m

• Publishing of Ortho Rectified Imagery as Web Map Service

• ~90% of pipeline area is in green zone



Change detection in pipeline corridor using drones

➢Features detected

• Permanent & temporary houses/ structures, wells, ponds, boundary walls, fencing  

• Electrical substations, electrical towers/ poles

• Pipeline exposures

• Development activities such as construction, Movement of heavy machinery, 

trenching/ HDD

• Natural degradation of ground (erosion, landslides or washouts) 

• Increase in river width at pipeline crossing 

• Dumping wastes and other materials  of area more than 100 m2

• Physical features in ROU such as River/ Road/ Rail/ Canal/ Nala/ Culverts

• Pipeline asset features such as CP Test Lead Points, Pipeline Markers, Warning sign 

boards etc., and those found missing from the previous surveillance



Digging Water bodies

Encroachment Soil erosion

Yellow line: Pipeline centerline      Red line :ROU boundary

Sample imagery

UAV_Sample.mp4


Corrosion Management

for 

People, Property & Environment
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