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Managing Editor
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As Editor of the Pipeline Technology Journal I am proud 
to announce a new column in the ptj. In our Pipeline 
People segment on the ptj website we already have in-

terviewed young professionals in the pipeline industry. But 
with the ptj Young Pipeliner column we add another way of 
supporting the new generation of people who have decided 
to work in this field and give them a opportunity to reach out 
to pipeline professionals all over the world.

The pipeline industry, a cornerstone of global infrastructure, is un-
dergoing a transformation. As we look to the future, it’s clear that 
innovation, sustainability, and technological advancements will be 
key drivers of change. However, the most critical factor in ensuring 
the industry’s continued success is its people. In this column, we 
aim to shine a spotlight on the young professionals who are joining 
the pipeline industry and shaping its future.

These young engineers, technicians, and other specialists bring 
fresh perspectives, new ideas, and a deep understanding of emerg-
ing technologies. They are the innovators who will develop the next 
generation of systems and programs, the problem-solvers who will 
find creative solutions to complex challenges, and the leaders who 
will guide the industry into a sustainable future.

In each installment of this column, we will feature papers of young 
pipeliners who are making a contribution to the pipeline industry. 
Ultimately, the goal of this column is to be a spotlight that highlights 
the ideas and innovations coming from this new generation of pipe-
line professionals.

Sincerely Yours,

Constantin Schreiber
Managing Editor
EITEP Institute
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Abstract

Validation of ILI performance is a critical component of any in-line in-
spection campaign to ensure that the ILI performance specification has 
been achieved. This allows high confidence integrity decisions to be 
made using the ILI data. The issues posed by the energy transition and 
the introduction of Hydrogen into existing gas networks present acute 
challenges for the accurate sizing of crack-like features and the subse-
quent validation of ILI performance in accordance with API 1163. 

This paper discusses the current challenges of validating crack-like de-
fects and the implications of the current industry practice with regards 
to the requirements of the Hydrogen transition.

T. OldField > Rosen Group

Validation of ILI Performance, the 
Importance of ILI Validation in the 
Energy Transition to Hydrogen Fuels
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1.	 Introduction

In-line inspection (ILI) tools can measure a range of 
different defect types with a high degree of accuracy 
especially considering the harsh environments that 
the tools operate in. However, there are occasions 
when the specification of the tool can not be met due 
to the operating conditions, feature specific morphol-
ogy and other factors. It is essential therefore to un-
derstand if the tool has performed within its specifi-
cation on a run by run basis. In the US this is a legal 
requirement under PHMSA, but is seen as best practice 
in most other countries around the world.

Validation of crack like defects is a manual process 
which is significantly influenced by the procedure uti-
lised and the skill and experience of the in-field opera-
tor. Significant variability can therefore be seen in the 
tolerances of these inspections which has significant 
implications on the validation of the ILI tool.

The introduction of Hydrogen into the gas networks 
will reduce the critical flaw size of crack-like indica-
tions due to the potential embrittlement of the mate-
rial. The inclusion of additional uncertainty in the ILI 
tolerance could be detrimental to the integrity of the 
pipeline network.

If in-field verification of an unknown quality is used to 
validate the ILI for hydrogen conversion pipelines, the 
additional uncertainty that can be attributed to crack 
sizing of unknow quality can be significant enough to 
cause failure in a number of features in cross country 
pipelines.

2.	ILI Validation

Despite advances in technology, ILI validation is still 
a very manual process and the tolerances associated 
with each feature are significantly influenced by user 
skill and experience as well as technology selected. 
User variance is most significant in crack sizing where 
there are a number of different technologies that have 
the capability to size cracks all with pros and cons for 
various morphologies and combined feature types. 

However, independent user tolerance is rarely known 
in in-service inspections due to the variability and 
challenges with understanding system performance. 

Therefore conservative tolerances should be adopted, 
like the ones seen in BS 7910. These are fine to use for 
individual integrity assessments as the conservative 
nature of the measurement means that safe repair op-
tions will be utilised. However applying these conserv-
ative tolerances to ILI validation measurements puts 
a significant amount of uncertainty in the ILI meas-
urement. A ±3 mm tolerance for shear wave UT is rec-
ommended by BS 7190 [1], which at a 1 mm detection 
threshold would make most features unacceptable in 
cross country hydrogen pipeline.

In order to reduce the tolerance of the in-field inspec-
tion, a blind trial is required to understand specific in-
spector tolerance using the chosen inspection system. 

3.	Hydrogen Effect on Validation

The EPRG review on integrity assessment methods for 
hydrogen conversion [2] discusses how the tolerable 
crack dimensions are affected by the introduction of 
hydrogen into the gas networks with various charpy 
toughness’s and are shown in Figure 2.

Figure 1: Potential tolerances of various feature types

Figure 2: Tolerable seam weld axial cracks for transmission pipelines
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The introduction of hydrogen will reduced the tolera-
ble feature size for crack depths (especially for weld of 
low toughness’s), which means that the confidence in 
the ILI tolerances are more important because there is 
less scope for uncertainty in the assessments.

4.	Validation to API 1163

When validating ILI performance to API 1163 [3] a val-
idated feature is considered within specification if the 
following criteria is met:

Equation 1 has numerous implications but the most 
significant in this instance is that bigger the in-field 
tolerance can result in a measurement which is accept-
able, but inadvertently lowers the confidence in the ILI 
measurements.

Therefore a validation tolerance which has minimal 
influence (Ideally less than 10% of the stated ILI tol-
erance) on the combined tolerance is the only way to 
guarantee the ILI specification is representative of the 
validation.

5.	Conclusion

The introduction of Hydrogen into the gas network is 
going to reduce the tolerable crack size which means 
that having higher confidence in the ILI measurement 
and tolerance will become more critical to avoid fail-
ures. This can only be achieved in-field by understand-
ing the tolerance of the individual inspectors and creat-
ing a small influence on the combined tolerance from 
API 1163. This can be accomplished by blind trials on in-
dividual inspectors.

Figure 3: Influence of field tolerance on the combined tolerance
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