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Overview of GAIL (India) Limited

@ Natural Gas

Leading player in natural gas transmission, commanding 66%
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- J%é’i_l{.\ Qi’f Operates an integrated gdmsed petrochemical complex
e - s with a capacity of 810 KTPA in Uttar Pradesh.

@ City Gas

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

@ Renewable Energy
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energy demands sustainably and innovatively.



Pipeline NetworkNCR(O&Mpy

2100KMs (Sectiong 214 nos.) \

Piggable = 1760 KMs (SectiqQi32 nos.) Length8km to 124km

Non-Piggable = 340 KMs (Sectiond82 nos.) LengthlOm to 9.6km

Existing : 13 Nos.
AUP Dadri , Ghaziabad

ADelhi: Bawana, DESU

AHaryana:Gurugram, Dharuhera, Bahadurgarh, Faridabad
APunjab:Nangal, Bhatinda, Ludhiana

AUK:Haridwar, Kashipur

]139 Nos

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

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



PART A:

A Challenges of converting Non
Outline of The Piggable Pipeline to Piggable.

Presentation
PART B:

A Comprehensive Pipeline Survey
for Ascertaining the Integrity




CHALLENGES OF
CONVERTING NON
PIGGABLE PIPELINE TO
PIGGABLE.

A OVERVIEW OF GAIL
NG PIPELINE

— A CONVERSION OF NG
PIPELINE TO

PIGGABLE FROM NON
PIGGABLE.

A CLEANING PIGGING &
ILI OF PIPELINE

A DIG VERIFICATION AT
(3) LOCATIONS: 1/2/3




ROU LINMIT
(S METER)

SV-01

S8INCH

Overview of Pipeline

SV-02 SV-03

Bahadurgarh

Consumer -1 Consumer -2

(Ch.no:0.00) (Ch: no 1.806)

ROU LIMIT
(2 METER)

13 Met o e

Consumer -7
(©9.898)

(Ch: no 19.9)

le

HCG (KEC)PVT LTD

(Ch: no 92.65) (Ch: no 17.45)

Consumer -6

(1.699) Consumer -5
(0.213) Consumer -4
® {(0.022)
—
10207110 10207107 10207105

(Ch: no 21.6)

—e

(Ch: no 28.11)

Consumer -3
(Ch 1.120)
SIMNCH 10207102
HMNG to

10207104

(Ch.no:16.38)

Legends: . SV (03 MNos)

® IP/CGS/RT (01 nos)

Pipeline Section8 6 De |

Material : Carbon Steel (API 5L X42)

to Bahadurgarh

Consumer -9

(Ch:0.011)

Consumer -8

(Ch:0.033)

I ROU Line (Right: 08 meter, Left: 0O5meter)

[ Process Flow direction

Commissioning year:1993

Coating Type: Coal Tar

Length: 27.1Km



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 Regulafjon
Pipelines havindg inches or larger in diameterand10
kilometers or longer in lengthmust have pigging facilities to
ensure integrity and safety.



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

C()nversion Of Following activities carried out:
Pipeline from Un-
' ' x Hooking Up of Launcher with Main Line at
Piggable to Piggable Hooking p ¢

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

x Installation of Pig Receiver at Receiver
Station




Cont.. Shutdown Highlight




Cont.. Shutdown Highlight




ILI & Cleaning Pigging Newly Converted Piggable Pipeline

Firstly, the HD Foam Pig is launched from Launcher Side on dated 06.06.2023 & received successfully
at Nizampur with 5 kg dust

On dated07.06.2023 the
Gauge Pig is launched
with 80% ID

The pig stalled after
crossing SV-02, causing
an upstream pressure
increasefrom 22 kg/cm?
to 24.3 kg/cmz?, while the
downstream  pressure
simultaneously dropped
from 198 kg/cm? to
14.33 kg/cm?

.

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




A 2 DI was Sstalled TOeZ No 0 the root cause ane 00

A Meeting held with ILI Vendor on dated 08.06.2023

During the Meeting the appro&h 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 excavatefbr proper tracking at Canal
crossing site (between /& SV-3)

and Major road crossingbetween S\ &

SV-2) at the locations of sudden change
(maior) in pipeline depth .
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Contd..




Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline

s e

T T

Due to the large

Basedon significant Pig traveled smoothly

dustcollectignin the andwas receivedwith gr)r?lzlé?éd 2l an(?tlﬁztr
previousrun, a Bi-Di 20-25 kg of dust, but Bi-Di niaging run
pigging  operation the guide disc was Wassch%dggledg

was scheduled for missingandleft in the

12.06.2023 pipeline



Contd..
ILI & Cleaning Pigging Newly Converted Piggable Pipeline




Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline




Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline




Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline




Contd..

ILI & Cleaning Pigging Newly Converted Piggable Pipeline




Contd..
ILI & Cleaning Pigging Newly Converted Piggable Pipeline

As the Pig is continuously Stuck up at-2Walve, so Its RCA is done.
During the NP2P conversion, the old-3\dig-out valve was retained at &\
Analysis revealed:

C No flow Tee is provided in the bypass line of the SV.

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

ILI & Cleaning Pigging Newly Converted Piggable Pipeline




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

Dig
Verification

Dig Verification: Location

at (3) 2 (Ch N0 4.977 KM )

Locations: _ — _
1/2/3 Dig Verification: Location

3 (Ch No 13.381 KM )




Dig Verification: Location 1

At Ch. No 2.630KM (Depth4.5 Mtr) ANNEX

Dig site Report

Feature 1

theLine wasRe-Routeddueto DIBwWorks — e — s

Absolute distance: | 26303 m
Surface location:
Orientation:

1998 mm

in 2007%08. During thatrerouting —

Cross section: | 184.0 mm (84.0% OD)

Latitude/Norfhig:
Longitnde/Easting:
- - Pipe data: Pipe number | Absolute distance, m. to feature, m Latitude Longitude
Rbendswereinstalledconcedin P =
Gurth weld downstr: 26312 09
Reference points: Absolute distance, m to feature, m Latitude Longitude
| ball valve (center)
1st reference point upstream: 8051 I 51 I I
. . .
. | ball valve (center)
the PipelineUn-Piggable D i ——— w
22d reference poiat upstreams ball valve (center] Iglanchmuhe ‘ TR ‘ ‘
. | ball valve (center)
2nd reference point downstream: 7802 [ 189500 [ [
3rd reference point upstream® I I I

B | ball valve (center) Recever valve
3rd reference point downstream: 100380
Information on pipe spools
Pipe number:
Pipe Length: 125 126 635 09 L1 32 29 m]
Wall thickness: 70 70 70 70 70 70 70 [nm]
Pipe type: unkw. umkw. unkw. unkw. unkw. unkw. unkw.
Weld orientation 1

16428.7

\ 825.1m |

[
ballvalva (eanar]

bend(S-bend)
.0-0%

_— ¥ 0

130

Spool deployment (0 — the top spool}




Dig Verification: Location 2

At ChN04.977KM (Depth5.2 Mtr) 2 SRbendsareinstalled for

Crossinghel&FC Deptt canalduringconstructiorof the

Pipeline(UnPiggable)

Galaxy F22

Feature 2

Feature description/POF: Bend (S-bend)
Feature number: [ 2
Absolute distance: | 4977.0m
Surface location:
Orientation:
Length: | 1957 mm
Width:
Wall thickness: | 7.0 mm
Cross section” | 197.0 mm (90.0% OD)
LatitudeNorthing:
Longitude/Easting:
Pipe data: Pipe number | Absolute distance, m to feature, m Lattude I d
Girth weld upstream 4977.0 0.0
Girth weld downstream| 4978.0 10
Reference points: Absolute distance, m to feature, m Larirude Longitude
1st reference point upstream: M)HEOS] [ 1910 [
- valve (
1st reference point downstream: ball valve center)%sé g I 1098 ‘ I
- calve ( ) Launcher valv
Ind reference point upstream: ball valve (center 0.0 ber valve [ 9770 I [
. | ball valve (center)
2nd reference point downstream: 803 [ 55033 I [
3rd reference point I I I
R _ | ball valve (center) Receiver valve
3rd reference point downstream: 100580 I 0810 I I
Information on pipe spools
Pipe number:
Pipe Length: 12.0 9.0 87 1.0 09 55 44 i
Wall thickness: 1.0 10 70 10 70 10 70 [mm]
Pipe type: unkw. mkw. unkw. unkw. unkw. umkw. unkw.
Weld orientation 1
| 31715m | 4709 6m o
I= - =
ball valva (eantar) ballvalvs (cantar)
bend/(S-bend)
H.0-10
FLOW
R — ¥ 0
{ Y
70 90
/
180
Spool deployment (0 - the top spool)
[ 0
Ll 3
50 - -6t
0 7 e
b r 10
— 150
180 r 10
210 r 210
240 5 240
270 = =270
300 I 310
30+ 30
1 - . : “o
L] 1
|
262 June 2023 1ZYDP Page 10



Feature 3

Feature description/POF: bend
- - L - - Feature number: | 3
| Absolute distance: | 13381.5 m
Surface location:
™ Onentation:
Length: | 301 mm
- - Width:
‘Wall thickness: | 7.0 mm
. . Cross section | 188.0 mm (85.8% OD)
Latitude/Northing:
. . . . .
Longitude/Easting:
u rl n g e O u I n g O e an a I p e I n e I n ye ar Pipe data: Pipe number | Absolute distance, m to feature, m Latitude 1 itud:
Girth weld 13381.5 00
Girth weld ds 13381.8 03
Reference points: Absolute distance, m to feature, m Latitude Longitude
Lstref int upstz ball valve (center)
i poult ppstream. 96868 I 369438 I I
Lt ref nt d ball valve (center)
St relerence pow 175802 I 41987 I I
nd ref t npsire: ball valve (center)
nd reference point upstream: 18051 I 115764 I I
20d 1o it downstream: ball valve (center) Receiver valve
reference point downstream: 19058.9 ‘ 6774 ‘ ‘
ball valve (center) Launcher valve
31d reference point upstream: 0.0 ‘ 133815 ‘ ‘
3rd refe point d - ‘ ‘ ‘
Information on pipe spools
Pipe number:
Pipe Length: 59 120 46 03 14 64 10 [m]
Wall thick 7.0 70 7.0 70 7.0 70 7.0 [mm]
Pipe type: unkw. unkw unkw unkw. unkw unkw. unkw.
Weld orientation [l
. 36545 m | 41987m ‘
= =
ball valve (cantar) ball valva (cantsr)
band/(R<l 5DN)
+0.0/-0.3
FLOW
| 0
270 90
/ /
/ /
180
Spool deployment (0 — the top spool)
[ 0
30+ r 3
60 o 60
%0 4 90
120 4 120
150 5 r 150
180 + 180
210 q il
240 4 - 40
270 4 270
300 4 300
330 4 330
0 < ' ' -0
1
\

26 June 2023 1ZYDP Page 11




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
this pipeline section via indirect inspection.

Comprehensive Pipeline Survey with
Customized Latest System:

Collects multiple data sources in a single pas




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

Survey

Achieves all deliverables in
single traverse along the
pipeline Rightof-Way (RoW).

DGPS/GISAccurate spatial
mapping of the pipeline.

Depth of Cover (DOC):
Measures soil coverage ove
the pipeline.

Direct Current Voltage
Gradient (DCVGDPetects
coating defects and corrosio

Close Interval Potential
Survey (CIPSKssesses
cathodic protection efficienc

Pipeline Profile/Elevation:
Determines the pipeline's
vertical alignment.

Alternating Current Voltage
Gradient (ACVG)dentifies
coating damage using AC
signals.

AC Current
Attenuation/Current
Attenuation Test (ACCA/CAT
Evaluates pipeline continuit
and integrity.

AC Pipeto-Soil Potential (A€
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 28.
Total length with DOC < 1 n,255.91 m (6.61% of the pipeline length)
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2. Quantitative Coating Indications

Total Indications: 26
12 indicationsflagged for both ACVG & DCVG by Levdl Analysts.

14 indicationsfield spanned using ACVG and DCVG techniques.
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3. Cathodic Protection (CP)
C Under Protection: Total 11 Locations
C Over Protection: Total 15 Locations

Cathodic Protection Close Interval Potential Survey
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4. AC Interference

Total Affected Stretchesl67
Cumulative affected length:,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)

Cathodic Protection Close Interval Potential Survey
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Based on:Reportandrecommendation:Chainage (m) 18263.1! &
8275(06vwere digverified.

Findings:

A General Coating Holidays

A Coating Disbondment

A Bare Pipe

A Deposits on Holiday Locations



Dig Verification Site




