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Reference Standard and specifications
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- API 1160 : Managing System Integrity for Hazardous Liquid Pipelines (Recommended Practice)

- API STD 1163 : In-line Inspection Systems Qualification
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- ASME B31.4 : Pipeline Transportation Systems for Liquids and Slurries

- ASME B31G : Manual for Determining the Remaining Strength of Corroded Pipelines
- API 579 : Fitness for Service

- ANSI/ASNT ILI-PQ-2010 In-line Inspection Personnel Qualification and Certification
- Specifications and requirements for in-line inspection of pipeline 2016 (POF-2016)

- NACE SP0102-2017 Standard Practice In-line Inspection of Pipelines
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1.

Attachment 1 : Inspection Tool Technical Specification

Foam PIG specification

Foam pig shall be able to successfully pass through up to 30% reduction in pipeline internal diameter
and also maneuver itself through 15D bends. Weight, length with complete technical details /
datasheet of the pig must be given by the contractor.

High resolution corrosion detection pig specification

2.1. The corrosion detection tools used for in-line inspection covered under scope of work shall be
high resolution inspection tool and MULTICHANNEL TYPE based on Ultrasonic (UT) technology.

2.1.1. The detail specifications of ultrasonic pig shall be furnished in the offer by contractor
including but not limit to these follows (if applicable)

e Dimension of UT transducers and diameter of crystal

e Frequency of UT signal

e Stand-off distance of UT transducers

e Diameter of UT beam at the inner pipe surface and outer pipe surface. The diameter
of sound beam to be defined by the dimension where the sound beam pressure is
6dB below the pressure in the centre of the beam

e Maximum tolerable attenuation in liquid and metal to receive sufficient response

2.1.2. The corrosion detection tools shall be capable of detecting, identifying and sizing the
following anomalies as a minimum requirements:-

e  General corrosion

e  Pitting corrosion

e Gouging

e Location accuracy of girth welds, valves, lateral joints
e Proximity of any ferrous object to pipeline

e  Manufacturing defect

e  Corrosion cluster

e Dent and ovality

e Dent with metal loss

e Buckle

e Identification of external and internal corrosion

2.1.3. Confidence level, probability of detection, detection capability and sizing accuracy
(minimum requirement), Locational accuracy. Dimensional classes for metal loss

indications as shown in table
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Mlnlm.um Sizing accuracy at 90% confidence level
Identification / characterization detection

capability of
defect depth at 90 Depth Length Width

POD
General corrosion 10 mm + 05 mm + 10mm + 10mm
Pitting corrosion 1.0mm + 0.5 mm + 10mm +10mm
Axial grooving 1.0mm + 0.5 mm + 10mm +10mm
Circumferential grooving 1.0 mm + 0.5 mm + 10mm + 10mm
Axial slotting 1.0 mm + 0.5 mm + 10mm + 10mm
Circumferential slotting 1.0 mm + 05 mm + 10mm + 10mm

/Accuracy of distance and orientation (clock position) of feature

Typical accuracy of distance to/from marker

0.25 % of distance

Typical accuracy of distance to closet weld

+0.15m

Circumferential position

+ 10 Degree

2.1.4.
run.

2.1.5.

2.1.6.

The UT tool shall be able to complete the entire run length pipeline in a single continuous

The accuracy of wall thickness measurement at 90% certainly shall be 0.5 mm or less

The UT tool shall be able to maneuver itself through 1.5D bends and has a capability of

detection and sizing accuracy for metal loss anomalies in 90 degrees 1.5D bend radius,

with a minimum of 50% of the bend area shall be detected.

3. High resolution geometry tool specification

3.1. The measurement shall cover the entire 360 degree of internal pipe wall circumference

using properly oriented and sufficient quantity of sensors. The tool shall be capable to identify and locate

the following features as a minimum.

e Individual girth weld

e Dent, ovality, buckles, or any other out of roundness change in pipeline 1.D. and difference of

thickness.

e Bend with bend radius and degree of bend.

e Valves or any partially closed valves.

3.2. The detail specifications of electronic geometry pig shall be furnished in the offer by contractor.

The electronic geometry pig shall have following specifications:

3.2.1. Defect sizing specification

Capability at 90+ certainty

Features . Length Width
Depth ID reduction accuracy accuracy
Dent and deformities |+ 1% of pipe I.D. N/A +10% of pipe I.D. +10% of pipe I.D.
Ovality / out-of roundness [N/A + 1% of pipe LD.  #10% of pipe I.D. N/A

3.2.2. Locational accuracy

Typical accuracy of distance to/from marker

0.25 % of distance

Typical accuracy of distance to closet weld

+015m

Circumferential position

+ 10 Degree
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4. XYZ mapping specification

4.1. XYZ mapping shall be carried out as part UT tool run to obtain three dimensional geographical
pipeline coordinates. 500m spacing of AGMs for underground sections are required or under

mutual agreement with PTTOR.

4.2. AGM's should not be placed where the pipe is too deep for the inspection tool to be detect by
the AGM

4.3. The pig transverse and rotational movements shall be measured using inertial mapping unit
(IMU).

4.4. Geographic Information Systems (GIS) shall be compatible XYZ mapping information along with
GPS co-ordinates of marker locations, valves, tees, pipe welds and feature.

4.5. Elevation plot shall be generated for XYZ mapping data and furnished

4.6. The mapping should result in the form of reporting covering pipeline alignment, direction and
orientation of horizontal and vertical bends with reference to angle, radius, direction. Any
abnormal deformation and bending strain occurring in any location of the pipeline shall be
reported

4.7. The expected performance standard of an inspection tool with regard to mapping survey for
underground pipeline shall be minimum as follows

Bending Strain or curvature detection 0.02%
Maximum detectable Bend Radius 2000D or greater
Mapping survey accuracy 1:2000 (x,y,2) or better
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Attachment 2 : Technical Specification Fill Form Table

Table A1 Cleaning and Gauging Pig Details
No. Description Details or Yes /No
1. Medium density foam pig
11 Minimum « of ID that the foam pig pass without damaging
' pig and pipe
12 | Density of foam pig
13 | Bend radius able to negotiate
14 | Schematic sketch of foam pig enclosed
15 | Confirmation of adherence to specification Yes /No
Submission of material test certificate, technical
16 . Yes /No
specifications
2. BI-DI gauge pig
21 Minimum « ID that the gauge pig pass without damaging
pig and pipe
22 | Number of modules and length of tool
23 | Weight of gauge pig
24 | Bend radius able to negotiate
25 | wdiameter of Aluminum gauge plate
26 Schematic sketch of gauge pig enclosed indicating
‘ configuration
27 | Confirmation of adherence to specification Yes /No
Submission of material test certificate, technical
28 o Yes /No
specifications
8] MAGNETIC CLEANING PIG
31 Minimum « ID that the magnetic cleaning pig pass without
' damaging pig and pipe
32 | Number of magnets mounted on pig
3.3 | Number of module length of tool
34 | Weight of pig
35 | Bend radius able to negotiate
36 Schematic sketch of magnetic cleaning pig enclosed
’ indicating configuration
37 | Confirmation of adherence to specification Yes /No
Submission of material test certificate, technical
38 - Yes /No
specifications
Table A2 Geometry Pig Details (shall be omitted if combined tools are used)
No. Description Details or Yes /No
ELECTRONIC GEOMETRY PIG
1 | Tool type and model number
2 | Weight of tool
3 | Number of modules and length of tool
4 | Capability of inspecting maximum length in single run
5 | Pressure range
6 | Temperature range
7 | Battery life
8 | Capability of detecting 2« dent Yes /No
9 | Optimum speed range for data generation
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No. Description Details or Yes /No
10 | Frequency or distance of sampling
11 | Capability to identify individual girth weld Yes /No
12 | Capability to identify dent and ovality Yes /No
13 | Capability to identify out of roundness Yes /No
14 | Capability to identify valve or any partially close valve Yes /No
15 | Minimum % ID that EGP pig pass without damaging pig

and pipe
16 | Accuracy of measurement « of ID)
17 | Bend radius the tool is able to negotiate
18 | Schematic sketch enclosed indicating configuration
19 | Submission of catalogue /technical specification detail Yes /No

Table A3 High resolution UT Pig Details (Also Combined Tool)

No. | Description Details or Yes /No
HIGH RESOLUTION UT PIG
1 Tool type and model number
2 | Confirm that the UT inspection tool is high resolution tool Yes /No
which shall meet accuracy level defined in technical
specification
3 | Submission of complete technical specification details / Yes /No
catalogue /sketch /drawing
4 | Dimension of UT transducer and diameter of crystal
5 | Frequency of UT signal
6 | Stand-off distance of UT transducers
7 | Diameter of UT beam at the inner surface and outer pipe
surface. The diameter of sound beam is defined by the
diameter where the sound beam pressure is 6dB below the
pressure at the center of the beam
8 | Maximum tolerable attenuation in liquid and metal to
receive sufficient response
9 | Pipeline wall thickness range in mm for full performance at
maximum and minimum speed
10 | Speed range in mys for data generation as per bid
specification
11 | Maximum speed in m/s which the tool can be operated
12 | Optimum tool speed range
13 | Temperature range
14 | Maximum and minimum pressure for operation
15 | Differential pressure required to launch and run the tool
16 | Weight of tool
17 | Number of modules of tools and total length
18 | Minimum spacing of bends or elbows to each other
19 | Bend radius able to negotiate
20 | Capability of inspecting maximum length in single run
21 | Axial sampling rate {requency or distance)
22 | Circumferential sampling rate
23 | Total number of primary sensors
24 | Total number of secondary sensors
25 | Total number of caliper /geometry sensors (f applicable)
26 | Nominal circumferential centre to centre distance of primary
sensor
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27

Data storage capacity

28 | Type of Battery and battery life
29 | One or bi-directional design
30 | Maximum limit on adjacent sensors damage during the run
in order to generate data
31 | Minimum % of primary and secondary sensors damage
permissible
32 | Minimum Internal diameter that high resolution UT pig can
pass
33 | Influence of line pipe manufacturing process €.g. SAW ,
HFW, Seamless etc)
34 | The ability to detect and size anomalies in and near weld
and HAZ
35 | Schematic sketch of High resolution UT Pig enclosed
indicating configuration
36 | Confirmation of adherence to specification Yes /No
37 | Submission of material test certificate, technical Yes /No

specifications
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Table A4 Identification of features

Feature Yes No May be
POI>90+ POI<50+ 50%<-POI<-90+

Int,ext.mid wall discrimination

Additional metalmaterial

-debris, magnetic

-debris, non-magnetic

-touching metal to metal

-Other

Anode
Anomaly:

-arc strike

-artificial defect

-blister

-buckle global

-buckle local

-buckle propagation

-corrosion

-corrosion cluster

-corrosion related to CRA

-crack

-crack cluster

-dent kinked

-dent plain

-dent smooth

-gouge

-gouge cluster

-grinding

-girth weld crack
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Feature

Yes
POI>90v

No
POI<50%

May be
50%<-POI<-90v

-girth weld anomaly

-longitudinal weld crack

-longitudinal weld anomaly

-mill anomaly - grinding

-mill anomaly lamination

-mill anomaly lap

-mill anomaly non-metallic inclusion

-mill anomaly cluster

-ovality

-ripple/wrinkle

-8CC

-spalling

-spiral weld crack

-spiral weld anomaly

Eccentric pipeline casing

Change in wall thickness

CP connection/anode

External support

Ground anchor

Off take

Pipeline fixture

Reference magnet

Repair;

-welded sleeve beginend

-composite sleeve begin/end

-weld deposit beginend

-coating begin/end
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Feature

Yes
POI>90,

No
POI<50%

May be
50%<-POI<-90+

-crack arrestor beginend

Tee

Valve

Weld:.

-bend

-diameter change

-wall thickness change pipe/pipe connection)

-adjacent tapering

-longitudinal weld

-spiral weld

-not identifiable seam

-seamless

Table AS UT detection and sizing accuracy for metal loss anomalies

Minimum detection capability of depth at 90% POD (mm)

Depth sizing accuracy at 80« confidence level ;(mm)

Length sizing accuracy at 80« confidence level mm)

Width accuracy at 90« confidence level (mm)

Accuracy of wall thickness measurement at 90« certainty ;mm)

Table A6 Detection and sizing accuracy for dents, ovalities, ripples/wrinkles, buckles

Dent Ovality
and Deformities Outof-roundness
Height/Depth sizing accuracy at 90« certainty na.
Width sizing accuracy at 90« certainty na.

Length sizing accuracy at 90« certainty

Detection threshold at POD-90v

na.

Table A7 Location accuracy of features

Typical accuracy of distance tofrom marker at 90« certainty

Typical accuracy of distance to closet weld at 90+ certainty

Accuracy of circumferential position at 90% certainty

Page 6015,

38730




Table A8 Mapping tool accuracy and horizontal and vertical accuracy of pipeline location as function of marker
distance and certainty.

Bending Strain or Curvature Detection

Maximum Detectable Bend Radius

Mapping Survey Accuracy

Accelerometer accuracy micro g)

Gyroscope accuracy (°/h)

Horizontal accuracy m) Vertical accuracy (m) Marker distance () @dd
at 90% certainty at 90 certainty ) .
rows to table ifrequired)
05 05
10 10
20 20

Table A9 Operating condition for each pigging operation.

No | Type of run Type of | Medium Length | Flow Rate | Pressure | Speed | Volume Run Time
pig (Km) (m3/hr) | (Barg) (m/s) | (m3) Hours | Mins
24” G-base
1 Cleaning/ Foam
obstacle
2 Gauging Gauge
3 Cleaning Brush/ . G-base
Magnetic
4 Caliper Caliper
5 Inspection uT

24” Condensate

1 Cleaning/ Foam
obstacle
2 Gauging Gauge
3 Cleaning Brush/ . Condensate
Magnetic
4 Caliper Caliper

5 Inspection uT
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A10 Launcher and Receiver Details

o E -
T — — A Trap Valve
4 T— TN ‘l'
G| Work Area ( O |o | (=) d |
i
l ——p— [ —| Cc |+ — | f

® X

Kicker Equalizing

P
=]
R

Item Launcher Receiver

d NPS)
D (NPS)
Amm)
B mm)
Cmmy
E mm)
F mm)
G mm)

Trap closure type
Trap pressure rating
Wall thickness major barrel
Wall thickness minor barrel
Concentric or eccentric reducer
Angle & direction of trap
Internal Fittings
drawing available

Noted :

1. Contractor shall fill this form

2.If these tables are not fulfilled, PTT will consider Contractors tool performance based on available data in
Technical proposal only. PTT will not account for any misinterpretation on tool performance if this table leaves
blank.

3. Specification information provided in this table must conform to the latest version of «Specifications and
requirements for intelligent pig inspection of pipelines- by Pipeline Operators Forum or APl 1163.
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