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Introduction
About the INSPIRE Project

The INSPIRE Project (ERASMUS-EDU-2024-1-FI01-KA220-VET-000249269)
aims to modernise the European Welding Inspector (EWI) qualification by
addressing the emerging needs of the hydrogen pipeline sector. It supports
the EU's strategic goals in digital transformation, environmental
sustainability, and the adaptation of vocational education and training (VET)

to labour market demands.

INSPIRE focuses on the modularisation and digitalisation of the EWI
framework, integrating specialised knowledge on hydrogen (H2)
infrastructure, and promoting innovative training methods such as AR/VR.
Through targeted upskilling and the creation of modern, flexible learning
materials, the project ensures that future welding inspectors are equipped
with the competencies required for safe and efficient H2 pipeline construction

and inspection.

This initiative plays a vital role in bridging the skills gap, enhancing
employability, and supporting the EU's transition to a green and digitally

advanced economy.

Purpose of the Report

This report documents the outcomes of the INSPIRE Focus Group, aiming to
validate the findings of the project's desk research and survey phase, part of
Work Package 2 Needs Analysis Validation. The session brought together

representatives from both the vocational education and training (VET) sector
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and the welding industry to discuss the training needs and skill gaps related
to welding inspection in hydrogen pipeline projects. The purpose of this report
is to capture the experts’ insights, confirm the relevance of identified
priorities, and gather recommendations to support the development of
targeted training content and methodologies in the next phases of the
INSPIRE project.

Summary

The INSPIRE Focus Group, held on 30 April 2025, gathered experts from the
industry and VET sectors to validate the project's research findings on training
needs for welding inspectors in hydrogen pipeline projects. Both groups
confirmed the absence of hydrogen-specific training curricula and emphasised
the need for specialised content, especially regarding metallurgy and field
inspection techniques. Industry representatives supported the inclusion of
digital tools like AR/VR, though they stressed the importance of hands-on
training. VET providers highlighted challenges such as a lack of qualified
trainers, unclear curriculum scope, and limited funding for digital resources.
The feedback collected will guide the development of new training modules

and learning outcomes tailored to hydrogen infrastructure projects.

Participants

The Focus Group brought together a total of 23 participants, including
representatives from the project partner organisations, as well as experts
from the industry and training sector. The industry experts included
professionals with direct experience in pipeline construction, welding
inspection, and materials engineering, representing companies involved in
energy infrastructure and hydrogen technologies. The training sector
representatives were drawn from established training centers and institutions

specialising in welding education and certification. Their combined expertise
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ensured a well-rounded discussion that reflected both practical industry needs
and educational capabilities, providing valuable validation of the project’s

research findings and insights for future curriculum development.

Presentation of Results and Event Overview

The session began with a presentation of the project's objectives and
the work completed up to that point. The consortium presented the results
of:

« A comprehensive desk research on hydrogen technologies,
regulations, and trends in welding inspection for pipeline projects, but
also on training digitalisation and good practices performed in EU until

now.

« An online survey distributed to industry and VET stakeholders across
partner countries, aimed at identifying current training practices, skill

needs, and expectations related to hydrogen infrastructure.

Findings were presented to participants for feedback and validation,
forming the basis for the breakout group discussions. Experts were asked to
assess the accuracy, relevance, and completeness of the results, provide
additional insights from their own experiences, and identify areas of
improvement for the future training curriculum being developed by the
INSPIRE project.

The structured discussion not only validated the project's earlier work but
also enriched it with practical perspectives and grounded
recommendations, which will now support the design of new training

modules and learning pathways tailored to hydrogen pipeline inspection.
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Group Discussions and Validation of Results -
Training Sector

Following the presentation of project findings, participants were divided into
breakout groups to provide targeted feedback. The Training Group, composed
of representatives from vocational education and training institutions,
engaged in a focused discussion to validate the desk research and survey

results and offer expert insight from an educational perspective.

Validation of Research Results

The training experts confirmed the accuracy of the project’s findings,
particularly the observation that no hydrogen-specific syllabus currently
exists for welding inspection. They acknowledged that while traditional
welding inspector training is well-established, it does not address the unique

requirements posed by hydrogen pipeline construction, such as:

e Hydrogen embrittlement risks
e The need for metallurgical understanding

e Hardness testing on field welds

It was agreed that dedicated training content is urgently needed, but most
centers have not yet delivered any hydrogen-related training, primarily due

to a lack of demand and guidance.

Challenges Identified

The group identified several pressing challenges:

e Shortage of qualified trainers with hydrogen-specific knowledge and

experience.
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e Uncertainty about the necessary qualifications or experience that
trainers should hold to effectively deliver hydrogen-relevant content.
e Inability to estimate training duration, due to undefined learning

outcomes and scope of curriculum.

Group Discussions and Validation of Results -
Industry Sector

Parallel to the training session, a separate discussion was held with experts
from the industry sector, including professionals with experience in pipeline
construction, welding inspection, energy infrastructure, and hydrogen-related

technologies.

Validation of Research Results

Industry stakeholders validated the project’s key findings, confirming that
hydrogen-related skills are not yet systematically addressed in current
inspection practices. They agreed that the transition to hydrogen
infrastructure demands new competencies that go beyond conventional

welding knowledge, particularly in:

e Hydrogen embrittlement awareness
e Material compatibility and behaviour

o Updated inspection protocols and NDT methods

The group recognised that, although awareness of hydrogen is growing, there
is a significant delay in translating that awareness into structured training or

hiring standards.

Insights on Competency Requirements
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Participants stressed the importance of developing a clearly defined set of
competencies for inspectors working on hydrogen pipelines. These should

include:

e Understanding of hydrogen-specific risks
o Familiarity with material degradation mechanisms
e Basic knowledge of testing techniques and inspection strategy

adaptation in hydrogen environments

They also noted that any training should reflect field realities—not only
theoretical concepts but also practical application challenges that inspectors

regularly face on-site.

Views on Digital Tools (AR/VR)

While there was openness to using AR/VR and digital tools to enhance
learning, the group was cautious about over-reliance on them. They
highlighted that:

e« Hands-on, real-world experience remains irreplaceable for effective
inspector training.

o Digital tools could support the learning process, but cannot substitute
physical practice—particularly for tasks requiring tactile understanding

and situational judgment.

Collaboration and Future Involvement

The group emphasised the need for closer collaboration between industry and

training providers to:

e Co-develop relevant training scenarios
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e Provide feedback on curriculum content and practical implementation

o Help define realistic expectations for skill levels and inspector roles

Participants also expressed a willingness to remain engaged in future stages
of the INSPIRE project, including reviewing learning outcomes and pilot

training activities.

Recommendation

Training Content Recommendations

Participants emphasised that while in-depth metallurgy knowledge is not
required for all learners, a clear conceptual understanding of hydrogen’s
metallurgical impacts is essential. Specific content areas identified as

important include:

e Material behaviour in hydrogen environments
e Field-testing methods, especially hardness testing

Basic understanding of risk assessment and safety measures
Training Methods and Digital Tools

The group expressed a strong preference for traditional, hands-on training,
particularly for practical areas like non-destructive testing (NDT). Digital tools
(e.g., AR/VR) were seen as useful for supplementary training but not

sufficient on their own.

Key limitations included:

e Lack of funding for digital infrastructure
e Limited experience with virtual training tools
e Belief that practical inspection techniques cannot be fully simulated

digitally
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Recommendations from the Industry Sector

Based on the discussion and validation session with industry representatives,
several key recommendations were formulated to ensure that future training
programs for welding inspectors in hydrogen pipeline projects align with real-

world needs:

Define Core Competencies for Hydrogen Inspection

Industry experts recommended the development of a clear, structured competency
framework tailored to hydrogen-specific inspection. This framework should

distinguish between:

e General welding inspection skills, and
e Specialised hydrogen-related competencies, such as:
o Hydrogen embrittlement and material degradation
o Safe inspection procedures in hydrogen environments

o Inspection planning for new pipeline materials and weld types

Integrate Practical, Field-Based Scenarios

Training should reflect actual field conditions and challenges, incorporating:

e Real case studies from hydrogen pilot projects
¢ Common inspection issues and decision-making scenarios

e Emphasis on practical judgment, not only theoretical knowledge

Maintain Hands-On Training as a Priority
Although digital tools like AR/VR can support learning:
e Hands-on training must remain central, particularly for non-destructive

testing (NDT), visual inspection, and mechanical testing techniques.

e Simulations should complement, not replace, physical training environments.
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Facilitate Industry-VET Collaboration

To ensure training meets current and future workforce needs, participants advised:

e Establishing regular communication channels between training centers and
industry stakeholders.

e Involving industry in the co-design and review of curricula.

e Creating feedback mechanisms where employers can report on the

preparedness of trained inspectors.

Emphasise Safety and Awareness

Due to the specific risks associated with hydrogen:

e Training should instil a safety-first mindset, including an understanding of
hydrogen-specific hazards.
e Instructors should be trained to integrate risk awareness and mitigation

strategies into technical instruction.

Plan for Upskilling Existing Inspectors

The group recommended developing short, intensive upskilling programs for current
welding inspectors who need to transition into hydrogen-related projects. These

modules should focus on:

e Bridging knowledge gaps

e Updating inspection techniques

e Addressing material-specific challenges for example: Hydrogen
embrittlement and material degradation; Safe inspection procedures
in hydrogen environments; Inspection planning for new pipeline

materials and weld types.
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Outcomes and Next Steps

Discussions confirmed the urgent need for hydrogen-specific training in
welding inspection and highlighted the lack of existing curricula, qualified
trainers, and standard competencies in this emerging field. Both groups
emphasized the importance of practical, field-relevant training,
complemented—but not replaced—by digital tools. Industry experts called for
defined competencies, stronger VET-industry collaboration, and safety-
focused upskilling pathways. Training institutions stressed the need for
guidance on curriculum design, trainer preparation, and infrastructure

support.

The feedback collected during this session will directly inform the design of
new training modules, learning outcomes, and pilot activities within the
INSPIRE project. It reinforces the project’s mission to bridge the skills gap in
hydrogen infrastructure and ensure welding inspectors are equipped to meet

Europe’s green energy transition.

WELDING GREEK INSTITUTE

gEWF ® WGI

&) Tech TRANSITION
E) 5 ) pSC_| Tecamno o s e s

CESOL

Copyright © by INSPIRE All Rights Reserved | Focus Group Report

12



