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Global incidents in city gas pipeline scenario 



 

• India has a cross country pipeline network >40,000 Km (natural 
gas, crude oil, refined products, etc.) 

• Owner Type: Big government organizations, private 
conglomerates 

• Majority of this network length are designed to be piggable and 
are normally inspected at a regular interval (regulatorily 
prescriptive) 

 

• Source: https://pngrb.gov.in/eng-web/data-bank.html#map-1  

Indian Pipeline Network Map as per 
PNGRB 

“HCA” -> with the ever-growing population, 
urbanization, rapid highway construction – higher % of 

cross-country pipeline length are coming into the gamut 
of being classified under HCA or into the next class 

location…. 

“Prescriptive Pipeline Integrity Management Plan (Pres-
PIMP)” – when integrity assessment of pipelines are 

regulated by the national legislative authorities within 
an industry accepted time-frame 

“Performance Pipeline Integrity Management Plan 
(Perf-PIMP)” – when integrity assessment of pipelines 
are directed by Operators’ self inspection results fed 

into a risk assessment tool (quantitative over 
qualitative) 
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• The asset in question: the city gas distribution pipeline networks 

• Owner Type: Govt. organizations, Private conglomerates, 
Private-Public JVs, Private entities (large, medium and small) 
[need to consider CAPEX and OPEX parity by all parties to 
equally and un-equivocally allocate budget for regular M&I 

• These are connecting lines to customers (sales points) 

• These are ALSO the lines that go through heavy population area 
-> meaning higher consequence 

• Unfortunately, majority of them are un-piggable, go under paved 
roads, were constructed using HDD, non-accessible for indirect 
inspection surveys (both physically and ‘electrically’) 

• Source: https://pngrb.gov.in/data-
bank/India_CGD_Map_09072015.pdf  

What about the type of network that 
are within HCA? 

“electrically in-accessible for indirect inspection 
surveys” 
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Not uncommon to 
have City Gas 
Pipelines Buried in 
such surroundings of 
HCA’s 

We do not need 
rocket science to 
imagine the 
consequence of an 
event (ASME B31.8S) 
in such a scenario.. 



The M&I concern is only going to be larger and larger going 
forward…. 

Source: https://www.thehindu.com/news/cities/mumbai/news/Mahanagar-Gas-aims-to-cover-entire-
Mumbai-region-by-2022/article14422922.ece  

2016 2023 

Source: https://guwahatiplus.com/guwahati/65000-consumers-to-get-piped-gas-connection-from-feb-
2024-in-guwahati  
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Available Code-Compliant Integrity Assessment Techniques? 
Best 

Difficulties for carrying out ILI in CGD Pipelines: 
1. Low operating pressure and velocity.  
2. For launching of certain ILI tools, Liquid 

propelling medium is required.  



Available Code-Compliant Integrity Assessment Techniques? 

Hydrotesting of 
operational / running 

natural gas pipelines – will 
anyone do it? 

DIRECT ASSESSMENT (ECDA, ICDA and SCCDA) 



THINGS TO KEEP IN MIND, WHILE INITIATING A 
DIRECT ASSESSMENT (DA) PROJECT TO ENSURE 
THE BEST DELIVERABLES ARE RECEIVED BY THE 

PIPELINE OWNER 



Example of Complex AGCL Pipeline Network – Internal Corrosion 

Are the sources flowing 
at all times and are of 

same quality? 

Are the end points 
potential “dead-legs”? 

Will predictive modelling 
capture such scenarios – 
for areas of minimal/nil 

flow? 



Example of Complex AGCL Pipeline Network – External Corrosion 

TRU 
Within this network: if one has 

CTE and 3LPE coated pipe of 
different vintages? How can one 
maintain CP as a network? Take 

AGCL experience.. TRU 

TRU 

TRU 

TRU 

TRU 

Locations of TRU 
shown here are for 

illustration only 

Detailed study of the soil, terrain 
environment of North-East in relation to 

effect on Pipelines is required. How can we 
use the high ferrous content of ground water 

as a gift for pipelines which is otherwise a 
bane for drinking water purposes? 



ECDA is not “just” a CP Survey Job 
• Especially for city gas pipelines that are underneath concrete / paved roads, within concrete 

drains, underneath interlock blocks, etc.  

• Operator (owner) understanding the fact that various types of indirect inspection 
technologies apply to various types of coating type (it is not a ‘one-size-fits-all’). 

• Simultaneously, understanding the fact that various types of indirect inspection technologies 
apply to various types of soil/surface type (it is again not a ‘one-size-fits-all’). 

• Addition of other newer indirect inspection – traditional and non-traditional techniques to 
increase data resolution [ex: soil terrain & environmental modeling, continuous inductive soil 
resistivity, soil pH, soil Oxidation Reduction Potential (ORP), soil chlorides, etc.] 

• Software for spatial alignment of all data collected & collated. 

• Analysts that understand that under a working CP system -> a large %IR DCVG does not 
necessarily mean it is of a higher integrity concern!   



Indirect Inspection Survey (should be applicable for paved 
road/surface) 



Other Challenges in City Area – Applicability of Correct Survey 
Technologies? 

Single Layer 
Construction 

Method 

City Roads! 

3 

1 

2 

Maybe more 
layers…? 
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AC Interference on DCVG raw log 

Sample AC Interference seen in the field and verified by raw 
logs during Indirect Inspection (IDi) Surveys 



Challenges of Internal Corrosion inspection in Gas Pipelines 

Understanding of possible 
internal corrosion pit 
morphologies during 

internal corrosion scanning… 
 

1 mm probe placement 
error from the affected area 
would mean the inspector 

calling this pipe free of 
corrosion! 

Need for selecting 
the correct Internal 
Corrosion Predictive 

Modelling (ICPM) 
that has the ability to 
provide locations of 
liquid hold-up, solids 
hold-up and predict 

corrosion rates… 



Challenges in Dig Verification, Subsequently Repair… 

Night excavation, followed by 
dewatering, inspection, repair, 
rehabilitation and site back-fill 

Excavation adjacent to roads, 
permissions, HSE concerns.. 



Detailed Examinations in Dig Sites during the DA process 

In total, AGCL conducted Direct Examinations on 
126+ nos. of dig sites for 16 CGD pipelines! [not 

mere bell-holes]; All sites underwent NDE as shown 
in next slide… 



Types of NDE Conducted 



Sample of Defects observed during the DA process 



Defects Identification & Rectification during the DA process 



Unity Plot for ICPM Validation – Palacios Model Validation for 
AGCL Pipelines 
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Permanent Repair Options an operator has for attaining  maximum 
confidence on pipeline integrity: 

Option-1: Removal and replacement of pipe 
Cons:  

- Throughput loss 
- Highly skilled personnel required 

- Pre-inspection for tie in points 
- Hot work 

- Fillet welds resulting in hydrogen cracking 
- Annular corrosion exposure 

- Masking of future intelligent pig inspection 
- Venting of natural gas (evacuation) 

- Nitrogen purging 
- Gas testing 
- Air blowing 

- Pipe welding,  
-RT, NDT 

- Crane / hydra for lifting works 
- Numerous HSE checks – pre-job, during job 

and post job 

Good luck bringing a 
heavy lifter crane to 

remote places! 



Permanent Repair Options an operator has for attaining  
maximum confidence on pipeline integrity: Option-2 

Type-A steel sleeves (hot) Type-B steel sleeves (hot) 



Permanent Repair Options an operator has for attaining  
maximum confidence on pipeline integrity: Option-2 

Assam Gas Company Limited selected 
a minimum CO2 emitting product and 
fully in-line with ASME B31.8S as well 

as ASME B31.4 Codes. 



Assessing a city gas pipeline network based on eras from 
commissioning for the purpose of  representative ICDA 

Simulations 
• Commissioning of this was in 1986 

• Commissioning of this was in 1996 

• Commissioning of this was in 2024 

• Today it is consolidated network working under one 
(1) operating pressure. Health assessment of the 
entire system -> how does one go about assessing 
integrity threats? 

• Solution: Carefully crafted technical specifications 
for DA work, experienced Turnkey DA Team with 
years of proven experience. 

 



AGCL CS Pipeline Network – 
Already Complex 

Complexity of CP interference 
management between non-CP 

other operator lines, to CP AGCL 
lines (all these within a radius of 

only 5.9 Km)!! 

Within this, we have pipelines 
commissioned from 1960’s to 

2019 with varying coating 
systems? Try and assess coating 
and CP integrity assessment in 

such a scenario! 



Code Compliant Remaining Life Assessment 
Pipeline

Code
Pipeline Name / Specification & Length (Km)

Date of Work

Carried Out

Remaining 

Life (Years)

Line-3
14” x 26.32 Km Natural Gas Pipeline from AGCL

Compressor Station to NTPS
23-Oct-23 10.96

Line-4
12” x 40. 5 Km Natural Gas Pipeline from

Mariani I/C Point to Golaghat Receipt Terminal
23-Oct-23 16.22

Line-6
4” x 7.00 Km Natural Gas Pipeline from AGCL Tipam Offtake Point to Panbari Natural Gas 

Pipeline
17-Oct-22 11.39

Line-7
6” x 14.79 Km Natural Gas Pipeline from AGCL

Digboi Chariali Offtake Point to Margherita
19-Oct-22 12.3

Line-8
6” x 18.84 Km Natural Gas Pipeline from AGCL’s Hukanpukhuri Outgarden I/C Point to 

Doomdooma Receipt Terminal
23-Oct-23 10.61

Line-16 6"x  3.26 Km Khanikhar (I/C) Point to AGCL- Jalan End Point NG Pipeline 12-Aug-24 43

Line-17
6” x 10.95 Km Natural Gas Pipeline from AGCL’s

Sessa I/C Point to AGCL’s Hazal Bank End Point
12-Mar-24 24.92

Line-18
6” x 1.31 Km Natural Gas Pipeline from AGCL’s Ghoramara I/C Point to AGCL’s Rangaliting End 

Point
3-Sep-24 12.56

Line-19
12” x 53.96 Km Natural Gas Pipeline from AGCL‘s Nagamati I/C Point to AGCL Moran O’ Point 

Receipt Terminal
28-Mar-24 12.8

Line-20
6” x 7.73 Km Natural Gas Pipeline from AGCL’s Moran O’ Point to AGCL’s Dumordolong Receipt 

Terminal
27-Jul-23 11.35

Line-21
8” x 39.42 Km Natural Gas Pipeline from AGCL’s Tengakhat I/C Point to AGCL’s Hukanpukhuri End 

Point
30-Mar-24 13.76

Line-22
6” x 7.07 Km Natural Gas Pipeline from AGCL’s Beesakopie I/C Point to AGCL’s Bordubi Pig Trap 

Point
17-Aug-23 16.6

Line-23
6” x 6.22 Km Natural Gas Pipeline from AGCL’s Beesakopie I/C Point to AGCL’s Tipuk Pig Trap 

Point
31-Oct-23 29.66

Line-24

8”/12” x 27.53 Km Natural Gas Pipeline from AGCL’s Kusijan I/C Point to AGCL’s Beesakopie I/C 

Point 16-Mar-24 36.92

Line-27
4" x 45.17 Km Uriamghat Compressor Station to AGCL’s Receipt Terminal (RT) facility at 

Bengenakowa Interconnection (I/C) Point,Golaghat
12-Nov-24 15.8

Highlights of the DA Programme: 
1. All the CGD Pipelines of AGCL were certified for a minimum 

period of 10+ Years ! 
2. This was achieved by integrating immediate defect rectification 
arrangements as soon as defects were identified during the NDE. 



Learnings from AGCL… 
Owner should learn 

to make high 
technology 

specifications and 
see to it that the 

engaged contractor 
has the ability to 

deliver it. 

More complex the 
asset, means higher 
specification proven 

technologies 
required to obtain 

information to 
allow operators to 

take correct 
decisions 

And NOT hide behind the “fear” 
of being audited to take bold 

decisions to deploy best available 
technologies…. Simultaneous DA inspection and repair 

program help in minimization of 
pipelines excavation requirements and 
achieving high level of integrity within 
the shortest possible time. 

When DA is conducted for the first 
time, try to execute maximum no. of 
possible digs, in order to improve 
accuracy of the process. 



When blessed with the right intent: Pipeline 
Operators are not just “looking after the 

pipeline”  
– they are TRUE “Asset Managers” 

 


