
A CASE STUDY:

CHALLENGES IN 
INTEGRITY 
MANAGEMENT & 
THE WAY FORWARD 
FOR AN 
UNPIGGABLE 
PIPELINE

GAIL (India) Ltd

NCR GAS -O&M



Overview of GAIL (India) Limited

01 Natural Gas

Leading player in natural gas transmission, commanding 66% 
ƳŀǊƪŜǘ ǎƘŀǊŜ ƛƴ LƴŘƛŀΩǎ Ǝŀǎ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎŜŎǘƻǊΦ

02 Petrochemicals

Operates an integrated gas-based petrochemical complex 
with a capacity of 810 KTPA in Uttar Pradesh.

03 City Gas

Serves 8.2 million PNG customers and operates over 2,600 
CNG stations, covering 40% market share.

04 Renewable Energy

9ȄǇŀƴŘƛƴƎ ƛƴǘƻ ǎƻƭŀǊΣ ǿƛƴŘΣ ŀƴŘ ōƛƻŦǳŜƭǎ ǘƻ ƳŜŜǘ LƴŘƛŀΩǎ 
energy demands sustainably and innovatively.



Length of Pipelines

2100 KMs (Sections ς 214 nos.)

Piggable = 1760 KMs         (Sections ς 32 nos.)          Length ς 8km to 124km

Non-Piggable = 340 KMs  (Sections ς 182 nos.)       Length ς 10m to 9.6km
                                               

Maintenance Bases

Existing : 13 Nos.                               

ÅUP: Dadri , Ghaziabad
ÅDelhi : Bawana, DESU
ÅHaryana: Gurugram, Dharuhera, Bahadurgarh, Faridabad
ÅPunjab: Nangal, Bhatinda, Ludhiana
ÅUK: Haridwar, Kashipur

Installations 
ό{±ǎΩκLtǎΩκ¢ŀǇ-Off/RT-DT)

129 Nos.

Gas Handling Capacity 
(in MMSCMD)

Design   :  54
Average* :  32 (20% of PAN GAIL) 

Consumers

177 Nos.

Å Fertilizer                                 :   2 Nos.
Å Power Plants                         :   9 Nos.
Å Industries / Customers       :   133 Nos.
Å CGD                                         :  33 Nos.

Pipeline Network-NCR(O&M)



Outline of The 
Presentation

PART A:

Ą Challenges of converting Non 
Piggable Pipeline to Piggable.

PART B:

Ą Comprehensive Pipeline Survey 
for Ascertaining the Integrity



PART -A

CHALLENGES OF 
CONVERTING NON 
PIGGABLE PIPELINE TO 
PIGGABLE.

Ą OVERVIEW OF GAIL 
NG PIPELINE 

Ą CONVERSION OF NG 
PIPELINE TO 
PIGGABLE FROM NON-
PIGGABLE.

Ą CLEANING PIGGING & 
IL I  OF PIPELINE

Ą DIG VERIFICATION AT 
(3 )  LOCATIONS:  1 /2 /3
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Overview of Pipeline 

Pipeline Section: 8ò Delhi to Bahadurgarh          Commissioning year: 1993 

Material : Carbon Steel (API 5L X42)           Coating Type: Coal Tar

           Length: 27.1 Km



Conversion 
Of Pipeline 
To Piggable 
From Non-

Piggable.

Why This NP2P Conversion is Necessary

PNGRB G.S.R Infra/T4S/P&PPPL/01/2014 1.8.3 Regulation Ą 
Pipelines having 4 inches or larger in diameter and 10 
kilometers or longer in length must have pigging facilities to 
ensure integrity and safety.



Conversion of 
Pipeline from Un-

Piggable to Piggable

72 Hour Long Complete Shutdown is safely 
completed  from 30.01.2022 Morning to 
02.02.2022 morning for Conversion pipeline 
from Non-Piggable to Piggable.

Following activities carried out:

×Hooking Up of Launcher with Main Line at 
Launcher Side

×Installation & hooking Up of  Actuator SV at 
SV 01 with Main Line.

×Installation of Pig Receiver at Receiver 
Station
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Cont.. Shutdown Highlight

Receiver Station 



Cont.. Shutdown Highlight

Launcher Side

Receiver Side

SV-01 



ILI & Cleaning Pigging Newly Converted Piggable Pipeline

On dated 07.06.2023 the 
Gauge Pig is launched 
with 80 % ID 

The pig stalled after 
crossing SV-02, causing 
an upstream pressure 
increase from 22 kg/cm² 
to 24.3 kg/cm², while the 
downstream pressure 
simultaneously dropped 
from 19.8 kg/cm² to 
14.33 kg/cm²

The SV-02 valve was 
closed to create 
differential pressure and 
apply a jerk to the gauge 
pig. Afterward, the SV-02 
valve was opened. At SV-
03, the tracking device 
indicated pig movement, 
and later, the pig was 
successfully Receiver 
End.

Firstly, the HD Foam Pig is launched from Launcher Side  on dated 06.06.2023 & received successfully 

at Nizampur with 5 kg dust



Contd..
As the pig was stalled for 2-3 hours so the root cause analysis is done

A Meeting held with ILI Vendor on dated 08.06.2023

During the Meeting the approx. Ch Details was envisaged where the

 pig was stalled & it is confirmed that the pig is stalled at two location.

Based upon the confirmation the four Trial Pits 
are excavated for proper tracking at Canal 
crossing site (between SV-2 & SV-3) 
and Major road crossing (between SV-1 & 
SV-2) at the locations of sudden change 
(major) in pipeline depth .



Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline                      ..cont.

Bi-Di Pig launched 
on 09.06.2023 with 
tracking team 
deployed; tracking 
format developed for 
effective monitoring 
and management.

Pig traveled smoothly 
and was received with 
30-35 kg of dust but 
momentarily stalled 
near Ch. 13.5 km 
(Ladpur Canal 
Crossing); rear-end 
sealing disc was bent 
upon arrival.

Sealing disc bending 
likely caused by 
partial SV valve 
closure or SR bend; 
all valves were 
checked with ILI  
Vendor and found 
fully  open.



Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline

Based on  significant 
dust collection in the 
previous run, a Bi-Di 
pigging operation 
was scheduled for 
12.06.2023.

Pig traveled smoothly 
and was received with 
20-25 kg of dust, but 
the guide disc was 
missing and left in the 
pipeline.

Due to the large 
amount of dust 
collected, another 
Bi-Di pigging run 
was scheduled.



Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline

Based on significant 
dust collection, a Bi-Di 
pigging run without 
attachments was 
conducted on 
12.06.2023.

Pig stalled after SV-02 
for 1-1.5 hours; SV-02 
valve was closed to 
create a large DP, and pig 
movement was observed 
after two kicking 
attempts with continuous 
consumer-end Pressure 
monitoring

After passing  the 
stalled location, the pig 
was successfully 
received at Receiver 
Station with 6-7 kg of 
dust.



Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline

Based on significant 
dust collection, again 
Bi-Di pigging run 
without attachments 
was conducted on 
13.06.2023.

Pig stalled after SV-02 
for 1 hour; SV-02 valve 
was closed to create a 
large DP, and pig 
movement was observed 
after two kicking 
attempts with close 
consumer-end 
monitoring of Process 
Parameters.

As the pig passes the 
stuck up area, then the 
pig receives at the 
Receiver Station 
smoothly  with 15 Kg 
of Dust



Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline

Based on Repetitive 
Stucking up of the Pig , a 
gauge pig with 70% ID 
was scheduled for 
deployment on 
14.06.2023.

Pig stalled at SV-02 inlet 
valve but passed through 
after momentary valve 
position adjustment; This 
time it did not stop at 
Ladpur Canal Crossing.

After Passing  the SV 
stuck-up area, the pig 
was received smoothly 
at Receiver Station 
with 14 kg of dust; due 
to dent marks on the 
gauge plate, the gauge 
pig was re-launched 
and successfully 
received again.



Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline

Based on the 
successful second 
gauge pig run, a Bi-
Di pig with a single 
brush was scheduled 
for 15.06.2023.

Pig stalled at SV-02 
inlet valve but passed 
through after 
momentary valve 
position adjustment; it 
later stopped at SV-03, 
requiring a jerk by 
closing SV-02 to 
create high DP

With a 6.5 kg/cm² 
DP across the stuck 
pig, it passed the SV-
03 valve area and 
was smoothly 
received at Receiver 
Side with 30-32 kg 
of dust.



Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline

Due to repeated pig 
stoppages at SV-02, its 
exact opening location 
was determined, and a 
Bi-Di pig with a single 
brush was launched on 
17.06.2023.

Pig stalled at SV-02 Inlet but  
despite multiple efforts the Pig 
Movement was not observed  
finally, reverse DP was created 
by closing SV-03 and venting at 
Launcher end, allowing the pig 
to move back. Upon gas flow 
restoration, it passed smoothly 
through SV-02.

The Pig Received at 
Receive Station with 
5-6 Kg of dust



Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline

As the Pig is continuously Stuck up at SV- 2 Valve, so Its RCA is done.

During the NP2P conversion, the old SV-1 dig-out valve was retained at SV-1. 

Analysis revealed:

ÇNo flow Tee is provided in the bypass line of the SV.

ÇThe mainline valve is directly welded to the Tee bypass line, causing the pig to tilt 
upon reaching the valve.



Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline

After Completion 
of the RCA the 
Caliper Pig is 
launched from 
launcher Station 
on 23.06.2025

The Caliper (EGP) 
run successfully & 
Received at 
Receiver Station

EGP run data 
analysis identified 
three locations 
with either a 
miter or SR bend, 
requiring on-site 
bend verification.



Dig 
Verification 
at (3) 
Locations: 
1/2/3

Dig Verification: Location 
1  (Ch. No 2.630 KM )

Dig Verification: Location 
2  (Ch No 4.977 KM )

Dig Verification: Location 
3  (Ch No 13.381 KM )



Dig Verification: Location 1
At Ch. No 2.630 KM (Depth 4.5 Mtr) 

the Line was Re-Routed due to DJB works

in 2007-08. During that rerouting 

2 SR bends were installed conceding 

the Pipeline Un-Piggable 



Dig Verification: Location 2

At Ch No 4.977 KM (Depth 5.2 Mtr) 2 SR bends are installed  for

Crossing the I&FC Deptt. canal during construction of the 

Pipeline(Un-Piggable)



Dig Verification: Location 3
At Ch No 13.381 KM (Depth 3.5 Mtr)  Short bend might be installed  
during the Re-Routing of the Canal Pipeline in year 2011-12 



PART B

Combined Pipeline 
Survey(CIPS/CAT/DCVG/ACVG) for Integrity

Combined Pipeline 
Survey(CIPS/CAT/DCVG/ACVG) Pipeline Survey

Pipeline Anomaly Summary & Findings

Selection of Dig Verification site Based on Report

Validation Survey Overview and Observations

Key Findings of Validation Survey 



Comprehensive 
Pipeline Survey

No Effective CP effectiveness or coating 
condition assessments have been conducted on 
this pipeline section via indirect inspection.

Comprehensive Pipeline Survey with 
Customized Latest System: 

Collects multiple data sources in a single pass.

Provides 100% traceable, encrypted data.



Combined Pipeline Survey(CIPS/CAT/DCVG/ACVG) Pipeline 
Survey

Achieves all deliverables in a 
single traverse along the 

pipeline Right-of-Way (RoW).

DGPS/GIS: Accurate spatial 
mapping of the pipeline.

Depth of Cover (DOC): 
Measures soil coverage over 

the pipeline.

Pipeline Profile/Elevation: 
Determines the pipeline's 

vertical alignment.

Close Interval Potential 
Survey (CIPS): Assesses 

cathodic protection efficiency.

Direct Current Voltage 
Gradient (DCVG): Detects 

coating defects and corrosion.

Alternating Current Voltage 
Gradient (ACVG): Identifies 
coating damage using AC 

signals.

AC Current 
Attenuation/Current 

Attenuation Test (ACCA/CAT): 
Evaluates pipeline continuity 

and integrity.

AC Pipe-to-Soil Potential (AC-
PSP): Monitors AC 

interference on the pipeline.



Pipeline Anomaly Summary & Findings
Some findings are unique and New to Us

1. Geotechnical Anomalous Areas

Total Anomalies: 28
Discrete locations with Depth of Cover (DOC) < 1 m:  28 .

Total length with DOC < 1 m: 1,255.91 m (6.61% of the pipeline length).



2. Quantitative Coating Indications

Total Indications:  26
12 indications flagged for both ACVG & DCVG by Level-II Analysts.

14 indications field spanned using ACVG and DCVG techniques.



3. Cathodic Protection (CP)

ÇUnder Protection: Total 11 Locations

ÇOver Protection: Total 15 Locations



4. AC Interference

Total Affected Stretches: 167
Cumulative affected length: 1,478.36 m (9.88% of the surveyed pipeline length).



Selection of Dig Verification site Based on Report
Dig Verification at Location 1 (Between Chainage 8263.16 M & 8275.06 M)

 



Based on Report and recommendation Chainage (m) 8263.16  & 
8275.06 were dig verified.

Findings:

Ą General Coating Holidays

Ą Coating Disbondment

Ą Bare Pipe

Ą Deposits on Holiday Locations



Dig Verification Site


