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ABSTRACT
T.D. Williamson (TDW) inspected a 10-inch gas 

transmission line in Canada using Multiple Dataset (MDS) 

and Electromagnetic Acoustic Transducer (EMAT) In-line 

Inspection (ILI) tools. The data from these platforms were 

used in an immediate linear indication assessment to 

establish the criticality of crack-like linear indications on 

their pipeline, and assess the feasibility of increasing the 

Maximum Allowable Operating Pressure (MAOP) of the line.

From the ILI data, 13 linear indications were reported 

in the preliminary EMAT report, with three reported as axial 

crack-like colonies in the pipe body and 10 reported as 

axial crack-like linear indications in the long seam. A failure 

pressure calculation was applied to these linear indications 

utilizing the latest fracture mechanics model from Battelle 

Memorial Institute, via their software PipeAssess PI™, which 

was developed under a Pipeline and Hazardous Materials 

Safety Administration (PHMSA) research contract. Unknown 

crack geometry, large crack lengths, and the operators’ 

limited knowledge of the pipeline’s material properties made 

the assessment more complicated. However, a solution 

was developed to report failure pressures for each linear 

indication using a range of material toughness values and 

crack assessment categories.

Ultimately, a crack assessment report was generated for 

the operator. The main deliverables were a list of reported 

crack-like linear indications ordered by predicted failure 

pressure severity and recommendations for how to verify 

the EMAT tool findings and associated failure pressure 

calculations. The assessment and recommendations were 

leveraged by the operator to determine how to proceed 

with investigating the reported anomalies, and utilize the 

information to establish a higher MAOP.

This paper presents the tools that were applied, the 

assessment models, the results and benefits to the operator 

of the project.

INTRODUCTION
Stress Corrosion Cracking (SCC) is a corrosion 

process, but rather than corrosion pits, crack-like defects 

are formed. For SCC to occur, three factors must interact: 

a susceptible material, tensile stress, and a suitable 

environment. The classical type of SCC occurs in high pH 

environments; however, near neutral or low pH SCC can also 

occur under the right conditions. Canadian pipelines have 

had a particular history with low pH SCC commonly found 

in Polyethylene (PE) tape coated lines installed during the 

1960s and 1970s. When this tape coating disbonds from 

the pipeline it allows moisture to come into contact with the 

pipe steel. And because the coating is an insulator, it shields 

the pipe steel from cathodic protection current, even when 

disbonded. Without the cathodic protection and with the right 

soil conditions, chemistry, and temperature the environment 

at the pipe surface can cause the initiation of near neutral 

pH SCC. [1]

A 10-inch, 105-kilometer (65-mile) long gas transmission 

pipeline in Canada was constructed in the late 1960s using 

Low-Frequency Electric Resistance Welding (LF-ERW). The 

pipeline operator was preparing to increase the MAOP from 

76 bar (1100 psi) to 98 bar (1421 psi) and was concerned 

about SCC on their PE tape-wrapped line. The pipeline 

operator selected MDS and EMAT ILI tools to identify any 

critical risks and understand the potential level of effort 

for their future repair, replace, and maintenance efforts. 

TDW performed additional integrity assessment services to 

assess the value in the results of the ILI runs, to evaluate 
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crack assessment software, and to validate internal 

capabilities.

The assessment utilized the latest fracture mechanics 

model from Battelle Memorial Institute, PipeAssess PI 

[2], which was developed under a PHMSA program [3], 

to calculate failure pressures for the linear indications 

provided to the operator in the preliminary ILI report. SCC 

colonies were reduced to an effective single crack per 

American Petroleum Institute (API) 759 / American Society 

of Mechanical Engineers (ASME) Fitness-for-Service (FFS)-1 

standard [4]. The main deliverable was a list of the reported 

linear indications in order of severity with respect to their 

predicted failure pressure.

The effects of non-pressure loading, pressure cycling, 

and fatigue were not considered in the analysis. There were 

no explicit safety factors assumed in this assessment. 

Furthermore, tolerances on the tools have not been included 

in the assessment.

For consistency and clarity, Table 1 defines inspection 

terms used for the purposes of this paper.

*Definitions without a reference are defined by TDW for reporting purposes.

TABLE 1  DEFINITIONS.

Term Definition*

Crack Very narrow, elongated defect caused by mechanical splitting into two parts [5].

Linear Indication A narrow axial signal detected by the EMAT tool that may or may not have a specific 
feature sub-type.

Crack-like Linear Indication A linear indication sub-type indicating a crack type defect (e.g., crack w/in dent or hard 
spot, hook crack, toe crack, cold weld, lack of fusion).

Crack-like Colony Linear 
Indication

A linear indication sub-type indicating a continuous or discontinuous area or surface-like 
and non-discrete linear feature in the pipe body or seam (e.g., stress corrosion cracking, 
hydrogen induced cracking).

Coating Disbondment Any loss of adhesion between the protective coating and a pipe surface as a result of 
adhesive failure, chemical attack, mechanical damage, hydrogen concentrations, etc. [5].

Lamination Planar discontinuity, usually oriented parallel or near parallel to the pipe surface, that is 
the result of inconsistencies in the material used in the pipe manufacturing process [5].

Seam Variation A seam irregularity due to the manufacturing of the seam weld (e.g., mill-related lack of 
metal, excess trim, variance in trim, grinding of long seam as form of trimming).

Axial Planar An axial defect reported by SMFL that has high length to width ratio like a fissure (e.g., 
lack of fusion, stitching, hook crack).

Mill Anomaly Anomalies in pipe or weld metal resulting from the manufacturing process [6]. Typically 
these anomalies are not detrimental and are identified for the benefit of the customer 
(e.g., scab, sliver, surface irregularity).

Metal Loss Any pipe anomaly in which metal has been removed. Usually the result of corrosion, but 
gouging, manufacturing defects, or mechanical damaging can also cause metal loss. [7]

Field Bend Cold bend, generally made in the field during construction, to allow the pipe to conform 
to the contour of the ditch [8].

Dent A local change in piping surface contour caused by an external force such as mechanical 
impact or rock impact [6] [7].

Permeability Change Localized variation in flux carrying capacity of the pipeline material. Indicative of 
metallurgical anomalies (e.g., hard spots, dent re-rounding) [9].
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ILI FIELD EXECUTION
Three ILI tools were selected for the inspection of this 

10-inch pipeline: high resolution deformation (DEF) with high 

resolution mapping (XYZ), MDS, and EMAT. The DEF/XYZ 

tool was run first to prove the internal bore and bend radii in 

preparation for the MDS and EMAT tools. The XYZ body was 

included in this tool instead of the MDS tool for convenience 

and to begin preparing the sub-meter mapping data for 

the following runs. The MDS tool was then run, followed 

by the EMAT tool. This resulted in seven high resolution ILI 

technologies utilized: high field spiral/helical MFL (SMFL), 

high field axial MFL (MFL), internal/external discrimination 

(IDOD), residual field (RES), DEF, XYZ, and EMAT. The 

utilization of these seven ILI technologies in one assessment 

provides valuable information for defect detection and 

discrimination that is otherwise not available when running a 

stand-alone crack detection tool. The three ILI tools provided 

by TDW for this seam assessment are shown below in 

Figures 1, 2, and 3.

Residual Field (RES) High Field Axial MFL (MFL)

Int./Ext. Discrimination (IDOD)

Deformation (DEF) High Field

Spiral/Helical MFL (SMFL)

Drive, ODOs

FIGURE 1  10-INCH DEF AND XYZ TOOL. THE INITIAL DEF RUN IS USED TO PROVE THE INTERNAL BORE AND BEND RADII IN 

PREPARATION FOR THE MDS AND EMAT TOOLS. XYZ PROVIDES SUB-METER COORDINATES FOR ALL PIPE FEATURES AND 

ANOMALIES, AS WELL AS COORDINATES INLAYED INTO GEOGRAPHICAL BASED SYSTEMS, E.G., GOOGLE EARTH, FOR PIPELINE 

ROUTING AND TOPOGRAPHY, AND ALSO TO CALCULATE PIPELINE DISPLACEMENT AND BENDING STRAIN [10].

FIGURE 2  10-INCH MDS TOOL. INCLUDES SMFL, MFL, IDOD, RES, AND DEF ILI TECHNOLOGIES. THE MULTIPLE TECHNOLOGIES AID 

IN DISCRIMINATING DEFECT TYPES AND IDENTIFYING INTERACTIVE THREATS. THE SMFL IS THE PRIMARY DATASET USED FOR 

AXIAL FEATURE ASSESSMENT ON THIS TOOL [11].

FIGURE 3  10-INCH EMAT TOOL. THREE EMAT TOOL BODIES ARE USED FOR THE ASSESSMENT OF CRACK AND CRACK-LIKE 

FEATURES [12].
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The utilization of the SMFL technology in tandem with 

the EMAT technology enabled confident discrimination 

between linear indications in the pipe body and seam, 

and were the two primary technologies used to detect, 

identify, and size linear indications. The capabilities of these 

technologies for assessing axial cracking are highlighted in 

API RP 1176 Table 1 [5] (see Table 2 below). 

Type of Axial 
Crack

Location

Magnetic Ultrasonic

Two-module 
Magnetizer 

Circumferential 
Magnetic Flux 
Leakage or TFI

Continuous 
Magnetizer 

Helical or Spiral

Liquid-coupled 
Angle Bea, 

Ultrasonic Testing

Electromagnetic 
Ultrasonic Testing 
(Most Products)

Stress Corrosion 
Cracking

Base Pipe Conditional D Conditional D S S

Fatigue Cracks Pipe and Seam Conditional D Conditional D S S

Fatigue Cracks
in Dents

Base Metal Conditional D Conditional D
Conditional D
Conditional S

Conditional D
Conditional S

Pipe Mismatch Seam Weld D D D D

Hook Cracks Seam Weld
Conditional D
Conditional S

Conditional D
Conditional S

Conditional S
D

Conditional S

Fatigue 
Enlargement of 
Hook Cracks

Seam Weld — —
Conditional S of 
the Total Depth

Conditional S of 
the Total Depth

Lack-of-Fusion Seam Weld Conditional D Conditional D S S

Penetrators Seam Weld — — Conditional D Conditional D

Stitching Seam Weld Conditional D Conditional D
Conditional D
Conditional S

Conditional D
Conditional S

NOTE 1: D is detection capability as specified by vendor with limited or no sizing capability.

NOTE 2: S is detection capability with sizing capability specified by vendor.

NOTE 3: Conditional D or Conditional S indicates that a qualification on ability to detect and size may be possible in 
certain conditions or maybe achieved outside of typical vendor specifications.

TABLE 2  API RP 1176 TABLE 1 - ILI TOOLS AND CAPABILITIES FOR AXIAL CRACKS [5]. SMFL AND EMAT TOOL CAPABILITIES HIGHLIGHTED IN ORANGE 

AND BLUE RESPECTIVELY.
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Methodology
Two types of assessment were performed for each linear 

indication detected by the EMAT tool. For linear indications 

with an axial length less than or equal to 381 mm (15 in), 

API 579 Internal Surface Crack and API 579 External Surface 

Crack methods were used. For linear indications with an 

axial length greater than 381 mm (15 in), API 579 Infinite 

Length Internal Surface Crack and API 579 Infinite Length 

External Surface Crack methods were used. 

The models used in Battelle’s PipeAssess PI crack 

assessment software are theoretically consistent with 

American Gas Association (AGA) NG-18 reports 193 and 194 

[16] [17]. The founding principles are based on the long-

established J-tearing theory within elastic-plastic material 

behavior. The flow stress is calculated as the average of the 

ultimate and yield stresses. [18]

The computation stops when the surface-breaking flaw 

grows through the full wall thickness, denoting a failure by 

leak. The crack growth in the through-wall direction, crack 

depth, is calculated and the crack length is proportionately 

grown to maintain the original crack depth over length ratio. 

The crack shape is idealized as a semi-ellipse. A diagram 

illustrating these dimensions, with crack depth (denoted 

dimension “a”) and crack length (denoted dimension “2c”), 

is shown in Figure 4.

The PipeAssess PI models are not constrained solely 

to ductile crack growth. PipeAssess PI considers three 

failure modes for each case and reports the limiting mode’s 

failure pressure. The failure modes considered are ultimate 

material limit, ductile tearing, and net section collapse of the 

remaining ligament. The J-integral tearing theory behind the 

models delineates elastic-plastic fracture mechanics which 

mathematically collapses to a linear elastic solution under 

small-scale yielding criteria. This is especially important for 

brittle materials with low toughness. [18]

A blanket safety factor is not applied in the software 

package. The software predicts failure pressure as-is with 

It is necessary to note the importance of utilizing 

multiple technologies to discriminate certain defect types 

[13]. Moran and Kirkwood [14] state, “In some cases, 

ultrasonic crack technologies (EMAT and ultrasonic crack 

detection tools) can detect certain types of sharp-edged 

corrosion, such as selective seam weld corrosion or 

microbial induced corrosion. These types of defects could 

then be misidentified as crack or crack-like features by the 

ultrasonic tools, thereby decreasing the confidence in the 

tools ability to properly identify the feature type, also known 

as the probability of identification (POI). For that reason, 

coupling MFL based technologies like those observed on the 

MDS tool improves discrimination of interacting threats. This 

has shown to provide value in added feature discrimination 

(i.e., improved POI) that can be necessary for operators to 

make important integrity related decisions.” The multiple 

technologies utilized in this assessment enabled the linear 

indications to be associated with seam variation, axial planar 

anomalies, crossing the seam weld, crossing the girth weld, 

external metal loss, mill anomalies, laminations, surface 

breaking laminations, coating disbondment, field bends, 

dents, and permeability changes [15]. 

C C

a

WT

FIGURE 4  IDEALIZED SURFACE BREAKING CRACK.
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Inspection Results
Thirteen linear indications were reported with the 

preliminary report and selected for this crack assessment 

case study. Table 3 shows the linear indications with their 

overall depths and lengths, ordered by pipeline distance. The 

13 linear indications are depicted graphically with idealized 

semi-elliptical shapes in Figure 5.

the intent that auxiliary safety factors and conservative 

parameter inputs be considered by the user. [18]

Pipe parameters necessary for the assessment model 

were the pipe’s outside diameter, wall thickness, yield 

strength, ultimate strength, Young’s modulus, and full-size 

equivalent Charpy energy. It is strongly recommended to use 

material properties local to the crack, wherever possible. 

This is especially critical for cracks located in an ERW 

bondline or heat affected zone, where the metal can have 

drastically different strength properties than the base metal. 

The full-scale equivalent Charpy Energy is a required material 

property input for PipeAssess PI assessments. For best 

results, it is recommended a Charpy V-Notch (CVN) Energy 

be experimentally determined at the region where cracks are 

present and in the direction of critical growth. [18]

The actual toughness properties of the material at each 

defect were unknown by the operator. Therefore, a range 

of CVN values was used for calculations and no auxiliary 

safety factors were implemented as the results are a range 

of failure pressures. These tabulated failure pressures can 

then be analyzed by the pipeline operator to determine 

defect risk based on which CVN value is used. The range of 

CVNs used was 1, 5, 10, 15, and 25 ft-lbs.

TABLE 3  PRELIMINARY REPORT LINEAR INDICATIONS’ OVERALL DIMENSIONS.

Linear 
Indication

1 2 3 4 5 6 7 8 9 10 11 12 13

Depth 
[%WT]

80.00 39.26 48.46 23.36 31.29 64.08 30.94 14.00 8.27 34.24 31.95 6.17 38.51

Length 
[cm]

165.18 41.30 11.38 28.12 6.58 8.97 10.77 108.92 46.69 14.96 33.50 131.67 19.15
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FIGURE 4  PRELIMINARY REPORT LINEAR INDICATIONS.

Of the 13 crack-like linear indications, 3 were classified 

as Axial Crack-Like Colonies in the Body of the pipe and 10 

were classified as Axial Crack-Like in the Long Seam Weld. A 

distribution of indication descriptions can be seen in Table 4.
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TABLE 4  DISTRIBUTION OF LINEAR INDICATION ASSOCIATIONS.
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1 X X

2 X X

3 X X X

4 X X

5 X X X
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7 X X X

8 X X X X X

9 X X X X

10 X X X

11 X X

12 X X X X

13 X X
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TABLE 5  DISTRIBUTION OF LINEAR INDICATION DEPTHS.

FIGURE 6  LINEAR INDICATIONS FROM THE FINAL REPORT, DEPTH VS. DISTANCE.

Depth Band (%WT) Number of Indications

Depth < 10% 2

10% <= Depth < 20% 1

20% <= Depth < 30% 1

30% <= Depth < 40% 6

40% <= Depth < 50% 1

50% <= Depth < 60% 0

60% <= Depth < 70% 1

70% <= Depth < 80% 0

Depth >= 80% 1

More than 350 linear indications were ultimately 

reported with the ILI’s final report. The distributions of depth 

vs. distance, length vs. distance, and orientation for the 

linear indications are in Figures 6, 7, and 8 respectively.
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FIGURE 7  LINEAR INDICATIONS FROM THE FINAL REPORT, LENGTH VS. DISTANCE.

FIGURE 8  LINEAR INDICATIONS FROM THE FINAL REPORT, ORIENTATION.
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Assessment Results
Because the CVN values for the pipe material at each 

indication were unknown at the time of the preliminary 

report, a tabulated list of failure pressures was calculated 

for each indication based on a range of CVN values. These 

tabulated failure pressures were then analyzed by the 

pipeline operator to determine defect risk based on which 

CVN value is used. The range of CVNs used was 1, 5, 10, 15 

and 25 ft-lbs.

Out of the 13 linear indications assessed, 3 do not fall 

below 98 bar (1421 psi) failure pressure at any of the CVN 

values tested and 2 fall below 98 bar (1421 psi) for all CVNs 

tested. The rest of the linear indications have calculated 

failure pressures above and below 98 bar (1421 psi) 

according to Table 6.

TABLE 6  LINEAR INDICATION FAILURE PRESSURES ABOVE/BELOW 98 BAR (1421 PSI).

CVN (ft-lbs)

ID# 1 5 10 15 20 25

1 BELOW BELOW BELOW BELOW BELOW BELOW

6 BELOW BELOW BELOW BELOW BELOW BELOW

3 BELOW BELOW BELOW ABOVE ABOVE ABOVE

2 BELOW BELOW BELOW ABOVE ABOVE ABOVE

13 BELOW BELOW ABOVE ABOVE ABOVE ABOVE

10 BELOW BELOW ABOVE ABOVE ABOVE ABOVE

11 BELOW BELOW ABOVE ABOVE ABOVE ABOVE

7 BELOW ABOVE ABOVE ABOVE ABOVE ABOVE

5 BELOW ABOVE ABOVE ABOVE ABOVE ABOVE

4 BELOW ABOVE ABOVE ABOVE ABOVE ABOVE

8 ABOVE ABOVE ABOVE ABOVE ABOVE ABOVE

9 ABOVE ABOVE ABOVE ABOVE ABOVE ABOVE

12 ABOVE ABOVE ABOVE ABOVE ABOVE ABOVE
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TABLE 7  LINEAR INDICATION FAILURE PRESSURES ABOVE/BELOW 76 BAR (1100 PSI).

CVN (ft-lbs)

ID# 1 5 10 15 20 25

1 BELOW BELOW BELOW BELOW BELOW BELOW

6 BELOW BELOW BELOW BELOW ABOVE ABOVE

3 BELOW BELOW ABOVE ABOVE ABOVE ABOVE

2 BELOW BELOW ABOVE ABOVE ABOVE ABOVE

13 BELOW ABOVE ABOVE ABOVE ABOVE ABOVE

10 BELOW ABOVE ABOVE ABOVE ABOVE ABOVE

11 BELOW ABOVE ABOVE ABOVE ABOVE ABOVE

7 BELOW ABOVE ABOVE ABOVE ABOVE ABOVE

5 BELOW ABOVE ABOVE ABOVE ABOVE ABOVE

4 BELOW ABOVE ABOVE ABOVE ABOVE ABOVE

8 ABOVE ABOVE ABOVE ABOVE ABOVE ABOVE

9 ABOVE ABOVE ABOVE ABOVE ABOVE ABOVE

12 ABOVE ABOVE ABOVE ABOVE ABOVE ABOVE

The deepest linear indication (ID# 1) is a depth of 

80% of the 5.16 mm (0.203 in) wall thickness. The second 

deepest linear indication (ID# 6) is a depth of 64% of 

the 5.16 mm (0.203 in) wall thickness. Both of these 

deepest linear indications’ calculated failure pressures 

fall below the MAOP of 98 bar (1421 psi) for all CVN 

values considered. The deepest linear indication was also 

calculated to fall below the current operating pressure 

of 76 bar (1100 psi) for all CVN values considered (see 

Table 7). As these linear indications have not failed in the 

actual pipeline, further investigation and assessment was 

recommended to determine the actual anomaly morphology, 

material properties, geometry, and the subsequent failure 

pressures. Because of the additional data provided by the 

MDS inspection tool, it was known that the deepest linear 

indication was also associated with seam variation as seen 

on the SMFL technology, meaning this indication was very 

likely a seam weld misalignment.

The three axial crack-like colonies (ID#s 8, 9, 12), 

located in the body of the pipe, were also all associated 

with external metal loss. This crack assessment utilized a 

simple API 579 method through PipeAssess PI that does 

not take into account localized metal loss. A more detailed 

assessment of these linear indications was recommended 

to take into account the effects of the localized metal loss. 

Linear indication ID# 8 also interacts with the girth weld 

and seam weld, resulting in a recommendation for a more 

detailed assessment for more accurate results as well.



CASE STUDY 18 -02 TDWILLIAMSON.COM     13

It was the responsibility of the pipeline operator to 

determine the CVN values for each defect location and 

subsequently utilize the assessment results table. As an 

example of typical CVN bounds, Table 8 shows a sample 

range of CVN energies Battelle has witnessed within their 

repository [18]. (This is provided purely as general guidance 

and is not intended to cover absolute maximum and 

minimum values possible).

If the actual Full Size Charpy Energy values for the 

material around each defect were 15 ft-lbs or greater, 

the deepest 2 indications (ID#s 1, 6) would still have a 

calculated failure pressure below 98 bar (1421 psi).

With the assessment methodology used, it was 

interesting to note the different responses to increasing 

CVN for each linear indication. An example of how crucial 

the CVN value is on the assessment results can be seen 

in failure pressure vs. CVN curve for linear indication ID# 

2 (see Figure 9). Depending on what CVN value is used 

this linear indication could have a predicted failure pressure 

below the current MAOP or above the higher desired MAOP of 

the operator.

In contrast to the above example of high CVN sensitivity, 

the linear indication ID# 3 fell below the current MAOP for 

the low CVN value of 1 ft-lbs, but the CVN value quickly 

became irrelevant as the failure pressure reached a ceiling 

after 5 ft-lbs (see Figure 10).  

TABLE 8  BATTELLE REPOSITORY SAMPLE OF FULL-SIZE CVN IMPACT 

ENERGY VALUES. TESTED AT 45 °F OR 50 °F FOR CIRCA 1970S AND 

EARLIER PIPE, GRADE B THROUGH X65 LOCATION [18].

Location
CVN Energy 

Range
# of Samples 

Evaluated

Body 2.8 - 65 ft-lbs 137

ERW Seam 4.5 - 17.4 ft-lbs 8

ERW HAZ 5.4 - 36 ft-lbs 5

FIGURE 9  IMPORTANCE OF CVN, FAILURE PRESSURE VS. CHARPY VALUE FOR LINEAR INDICATION ID# 2.
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This illustrates the relationship toughness and crack 

depth have on predicted failure pressure with the fracture 

mechanics approach used in the assessment method, 

transitioning from brittle fracture at low toughness values 

to net section collapse. The following three figures (Figures 

11, 12, and 13) illustrate the linear indications grouped by 

similar failure pressure vs. CVN value responses.

FIGURE 10  IMPORTANCE OF DEPTH, FAILURE PRESSURE VS. CHARPY VALUE FOR LINEAR INDICATION ID# 3.

FIGURE 11  80%-40% DEPTH LINEAR INDICATIONS, FAILURE PRESSURE PER CHARPY VALUE PER ID#.
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FIGURE 12  30%-20% DEPTH LINEAR INDICATIONS, FAILURE PRESSURE PER CHARPY VALUE PER ID#.

FIGURE 13  20%-1% DEPTH LINEAR INDICATIONS, FAILURE PRESSURE PER CHARPY VALUE PER ID#.
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Summary
The operator required an ILI to assess the integrity of 

a 10-inch gas transmission pipeline and prepare it for an 

increased MAOP. MDS and EMAT ILI tools were run and 

their inspection reports were delivered to the operator. As 

a case study, TDW performed an additional crack severity 

analysis utilizing Battelle’s crack assessment software for 

the following reasons:

• Assess the value in the results of the ILI runs

• Evaluate crack assessment software

• Validate internal capabilities

• Add value to the preliminary EMAT report

The crack assessment on the preliminary linear 

indication report from the EMAT run results provided 

the operator with additional information for prioritizing 

preliminary digs and understanding the potential level 

of effort for their future repair, replace and maintenance 

efforts.

As a solution to the lack of information on the pipeline’s 

toughness in the locations of the linear indications at the 

time, the crack assessment was performed with a range 

of CVNs to study the effect it had on prioritization and to 

present to the operator for toughness verification.

Utilizing the multiple technologies in the MDS and EMAT 

tools provided additional insight into feature discrimination 

and linear indication associations for the operator to use 

alongside the crack assessment.

ILI technology is advancing to provide more data 

for each foot of the pipeline and more insight into the 

associated integrity risks, such as interactive threats. As 

ILI tool technology advances, the assessment methods and 

tools must advance to utilize the additional data.
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