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INTEGRITY VERIFICATION
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Integrity Verification Process
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PIPE IDENTIFICATION
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Pipe Identification (PI)

PJC + PMI = PI

• Pipe Joint Classification (PJC) – When using multiple datasets 

(MDS), the shared characteristics of pipe, from the same 

manufacture, can be identified and used to assign each joint into 

associated groups or bins

• Positive Material Identification (PMI) – Non destructive in-situ 

acquisition of mechanical properties and chemical composition 

correlated to API 5L for grade determination 

• Pipe Identification (PI) – PJC to group pipe joints based on their 

characteristics; PMI to identify material properties where they do 

not exist; align PMI to PJC to close records gap for segments of 

pipe or entire pipeline

• Also identifies “rogue” joints where records are not up to 

date
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PIPE MANUFACTURING PROCESS
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Pipe Manufacturing Process
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MULTIPLE DATASETS (MDS)

Pipe Joint Classification with
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• Volumetric Anomalies

• Internal/External Discrimination

• Detect Mill Anomalies

• Extra Metal

• Detect Dents

• Axial metal loss

• Long Seam

• Selective Seam Corrosion

• Seam anomalies

• Seam variations

• Volumetric Metal Loss

• Detect Mill Anomalies

• Metal Loss in Girth Welds

MFL w/ 

IDOD

Value of Multiple DataSets (MDS)

• Axial 

grooving &

slotting

• Discriminate 

Planar vs

Volumetric

• Gouging

• Detect Mill Anomalies

• Pipe Type 

Properties

• Prediction of Hard Spot hardness

• Gouging

• Mill Anomalies

SMFL

LFMDEF

XYZ

• Dents w/ Metal Loss 

• Re-rounding of Dents

• Cycling of Dents

• Dent w/ Residual Stress

• Permeability Anomalies (i.e. Hard 

Spots)

• Pipe Grade Changes

• Mechanical Strain

• Dents w/ Metal Loss

• Bore Changes

• Measure Dents

• Calculate Bending 

& Dent Strains

• Bend Radii

• Direction of Bends

• Accurate 

location of dig 

sites

• Spatial 

locations of 

features and 

anomalies

• Spatial Position of Pipeline

• Bending Strains
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The Multiple Data Set (MDS) Platform

Drive Section 

with Odometers

SpirALL® MFL 

Technology

High Field 

Axial MFL

Low Field 

Axial MFL

High Res 

Deformation

• DEF – is a measurement of the changes of the inner bore and is sensitive to the 

rolling in forming process.

• LFM – is the changes in magnetic flux at low field strengths and is sensitive to 

chemical and metallurgical properties.

• MFL – less sensitive to local material differences a measure of the bulk magnetic 

properties of the steel, especially circumferentially oriented markings.

• SMFL – similar to MFL but applied at an oblique direction so it detects 

longitudinal aspects of material changes and long seam characteristics.

• IDOD – Designed to detect metal loss on the ID but is sensitive to ID surface 

permeability changes in the radial direction.

What Each Data Set Measures
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Multiple Datasets 
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PJC IN PRACTICE
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PJC in Practice: Low Field MFL (LFM)

Bin  1

Bin  2

Bin  3

Bin  4

Bin  5
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PJC in Practice: High Field MFL (MFL)

Bin  1  

Bin  2 

Bin 3 

Bin  4

Bin  5 
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PJC in Practice: SpirALL® MFL (SMFL)

Bin  1

Bin  2

Bin  3

Bin  4

Bin  5
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PJC in Practice – The End Result 
po id type dist begin lat long pipe ys pipe sf pipe matl pipe manuf

T13000370 Girth Weld 9231.704 29.970838 240.647984 42000 1 ERW X42

T13000380 Girth Weld 9241.471 29.970843 240.64784 42000 1 ERW X42

T13000390 Girth Weld 9251.202 29.970848 240.647696 42000 1 ERW X42

T13000400 Girth Weld 9260.939 29.970853 240.647554 42000 1 ERW X42

T13000410 Girth Weld 9270.682 29.970849 240.647411 42000 1 ERW X42

T13000420 Girth Weld 9280.428 29.970834 240.647268 42000 1 ERW X42

T13000430 Girth Weld 9290.102 29.970833 240.647253 42000 1 ERW X42

T13000440 Girth Weld 9291.157 29.970831 240.647232

T13000450 Girth Weld 9292.56 29.970828 240.647206

T13000460 Girth Weld 9294.397 29.970826 240.647191 35900 1 ERW B

T13000470 Girth Weld 9295.416 29.970824 240.64717 35900 1 ERW B

T13000480 Girth Weld 9296.843 29.970819 240.647029 35900 1 ERW B

T13000490 Girth Weld 9306.384 29.97082 240.647002 35900 1 ERW B

T13000500 Girth Weld 9308.231 29.97082 240.646985

T13000510 Girth Weld 9309.378 29.970822 240.646936

T13000520 Girth Weld 9312.657 29.970825 240.646797

T13000530 Girth Weld 9322.011 29.970827 240.646694

T13000540 Girth Weld 9328.989 29.97083 240.64659 42000 1 ERW X42

T13000550 Girth Weld 9336.112 29.970832 240.646556 42000 1 ERW X42

T13000560 Girth Weld 9338.512 29.970839 240.646383 42000 1 ERW X42

T13000570 Girth Weld 9350.682 29.970848 240.64621 42000 1 ERW X42

T13000580 Girth Weld 9362.893 29.970857 240.646041 42000 1 ERW X42

Sections of 

unidentified

pipe can be 

matched to 

sections with 

records

Groups of

unmatched 

joints can be 

tested using 

PMI
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POSITIVE MATERIAL 

IDENTIFICATION (PMI)
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Optical Emissions Spectrometry
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Optical Emissions Spectrometry (OES)

The OES technology provides positive material property test results 

for both Chemical Analysis (CA)  and Carbon Equivalency (CE). 

� Spark creates non-destructive burn which creates a plasma on the material

� Light is emitted and captured by the equipment to be analyzed

� Existence and concentrations of chemical constituents are measured  

� CA & CE of that data point are determined

� Results compared with API-5L-Table 4
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Mechanical Properties Assessment (MPA)

The MPA technology provides positive material property
test results for both EYS and ETS by applying a load
and measuring the materials response to that load.
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Mechanical Properties Assessment (MPA)

The MPA technology provides positive material property test 

results for both EYS and ETS by applying a load and measuring 

the materials response to that load.
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Positive Material Identification (PMI)
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TDW’S PMI VALIDATION
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MATERIAL IDENTIFICATION
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PMI Applies to Fittings Identification (FI)

• Fitting Identification (FI) – The same Internal & External Validation 

processes are being applied to statistically support the established 

performance specifications

• Chemistry – The same OES technology and techniques are used to 

establish fitting chemistry

• Yield & Tensile Strength – The same MPA technology and techniques 

are used to establish fitting Yield & Tensile Strength

• Tensile is calculated from the Yield values

• Fitting  Surfaces - Due to the shape of many fitting in the industry, 

unique ‘fixtures’ may be required to install the MPA equipment
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Pipe Identification (PI)

PJC + PMI = PI

• Pipe Joint Classification (PJC) – When using multiple datasets (MDS) 

the shared characteristics of pipe, from the same manufacture, can 

be identified and used to assign each joint into associated groups or 

bins

• Positive Material Identification (PMI) – Non destructive in-situ 

acquisition of mechanical properties and chemical composition 

correlated to API 5L for grade determination 

• Pipe Identification (PI) – PJC to group pipe joints based on their 

characteristics; PMI to identify material properties where they do 

not exist; align PMI to PJC to close records gap for segments of pipe 

or entire pipeline

• Also identifies “rogue” joints where records are not up to date
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