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Executive Summary  
This position paper / discussion document has been developed as a consensus document amongst the 
members of NUGENIA Technical Area 8 (TA8) – European Network for Inspection and Qualification 
(ENIQ), and specifically the Sub-Area for Qualification (SAQ). The objective of this position paper is to 
show how the ENIQ framework can be applied to qualification of inspections of non-nuclear island 
components or non-nuclear applications in a cost-effective manner and the resulting benefits.  
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1. Background 

The ENIQ Methodology [1] and accompanying ENIQ recommended practices provide a framework for 
the qualification of Non-Destructive Testing (NDT) systems. The aim is to gather evidence in the form 
of complete Technical Justifications (TJs) or practical assessment results that demonstrate the NDT 
system, including the inspection procedure (IP), has been designed to achieve the objectives and can 
meet them reliably.    

The ENIQ Methodology [1] has been widely adopted for highly critical nuclear primary system 
inspections where the component failure has significant consequences. It has rarely been utilised for 
other industries or nuclear balance-of-plant components of lower safety significance due to perceived 
costs and timescales. It is the purpose of this position paper to show how the ENIQ framework can be 
applied in a cost-effective manner and bring benefits to other areas. 

The Research Centre Rez (CVR) of the Czech Republic has been working to show such benefits with an 
initial focus on fossil power plant inspections. 

ČEZ fossil power plants were used as a case study with five non-destructive inspections and one 
diagnostic inspection method qualified by CVR in accordance with the ENIQ framework. 

Although the qualified inspection methods are for fossil power plants, they serve as examples of the 
suitability of application of the ENIQ Methodology to qualify inspections in numerous other areas 
outside of the nuclear primary systems. 

2. Introduction 

The objective of inspection qualification is to provide assurance, or confidence, that an inspection 
reliably achieves the objectives defined within the input information for the inspection, or inspection 
datasheet. The importance of inspection reliability and therefore the effort and resources typically 
applied to demonstrating reliability, is dependent on: 

1) The role of that inspection within the component and/or plant safety case.  

2) The safety risk posed by the failure of that component, where risk is expressed based on the 
combination of the likelihood and consequence of the failure (see reference [2] for further 
details). 

3) The regulatory or statutory requirements applicable.  

The ENIQ Methodology allows for different qualification levels and approaches to be applied under the 
guidance of ENIQ Recommended Practice RP8 [3].  

By applying a graded approach to qualification, the effort and resources applied to achieve confidence 
that the inspection will be capable of meeting its objectives can be targeted for greatest safety benefit.  

In some circumstances the risk posed by the failure of non-nuclear components can be significant and 
potentially comparable to nuclear components. For example, components with a high non-nuclear 
consequence of failure (risk to life, release of substances hazardous to health and impact to the public, 
significant financial loss etc.) when combined with a heightened likelihood that a significant defect may 
be present, can pose a heightened risk. In certain situations the failure of non-nuclear components can 
conceivably result in the failure of nuclear plant and corresponding nuclear consequences thereby 
increasing risk (e.g. as a result of flooding, fire, missile generation etc). It is therefore important to 
consider the risk posed by component failure and the role of the inspection within the safety case 
when selecting a qualification level. In general, the risk posed by components in non-nuclear 
applications is lower than nuclear components and therefore a lower qualification approach would 
typically be appropriate.  
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Advantages of using the ENIQ approach include: 

1) The Qualification Body (QB) (the group that oversees the qualification process and issues 
certifications) can be established within the organisation or as third-party organisation to suit 
the need, hence retaining control at the plant level. 

2) Qualification may be performed according to a reduced TJ explaining how the procedure meets 
the specifications only (depending on the country’s regulatory requirements). 

3) Applying an objective-based approach in-lieu of one of a fixed rigour to the inspection design 
may provide higher confidence that the defects of concern are detected with the inspection 
applied.  

4) The organisation has auditable evidence in the form of the qualification dossier that the 
inspections applied to their components will meet the requirements of the inspection 
specifications. This evidence can be provided to external certification or insurance bodies with 
interest in reliability and safety of the plant. 

5) Diagnostic and NDT inspection vendors have evidence that their personnel, equipment and 
inspection procedures are qualified for the specific inspections to be performed according to 
qualified inspection methods. 

3. Objectives 

This document aims to encourage the use of the ENIQ Methodology for qualification of NDT systems 
in non-nuclear diagnostic and non-destructive applications and aims to demonstrate the advantages 
over existing approaches. It is intended as a guide on how to use the ENIQ principles to qualify 
inspections in areas that do not require the highest rigour usually applied to critical nuclear primary 
system inspections. 

A map of consequences and probabilities typical to non-nuclear industries can be used as a guide to 
drive when the use of an ENIQ type approach to inspection qualification is valid. Table 1 summarizes 
considerations. 
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Table 1: Examples of a risk map for non-nuclear industries. 

4. Considerations when applying ENIQ Qualification Approaches 
and Levels 

Having optimised and efficient maintenance programmes in place is critical for reliable cost-effective 
operations for power generation companies. It is essential that the diagnostic and NDT systems provide 
reliable and trustworthy results. 

Inspections are usually performed in accordance with the applicable national standards or the client's 
internal specifications. The procedures produced are the intellectual property of NDT contractors. The 
non-nuclear plant operators are then fully dependent on these contractors and must rely on the output 
from NDT systems, which are used by the plant operator for operation and maintenance planning. 

Components such as turbines, generators, boilers, steam pipelines, heat exchangers, high pressure and 
flammable or toxic fluid lines, etc., may fail leading to the extended shutdown of the production units 
and or safety issues leading to impact on staff and public safety. It is thus important for the operator 
to have high confidence in the results of the inspections of these components.  

Non-nuclear plant operators may also need to consider the mandatory requirements of accredited 
national organisations such as the requirements for complying with legal obligations for pressure 
retaining equipment etc. 

Accredited national organisations do not generally require inspection qualifications as a means to 
increase industrial safety, although it can be used to support claims made for improved quality or 
simply that the applied inspections will detect the intended fault conditions. One way to demonstrate 
this is to qualify the inspections in accordance with the structured ENIQ framework. A prerequisite for 
the use of such qualified inspections could be the consent of the accredited national organisation.  

When setting up an internal QB to perform the qualification, it is important to select appropriate 
personnel. The members of the QB should be well versed in the process of qualification and have the 
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technical ability to assess the inspections being qualified. The qualification framework needs to be clear, 
and the qualification procedures should ensure that qualifications are conducted consistently. 

Introducing qualified inspections in plants that currently do not qualify their inspections may meet 
resistance. The process and the advantages of the qualification must be explained to all personnel from 
the inspectors to the senior management.  

Diagnostic and inspection personnel may incorrectly assume that a non-qualified inspection does not 
need to be performed to the same standard as for a qualified inspection. It must be emphasised to all 
personnel that the same quality (care and attention to detail) must be applied to all diagnostic and 
NDT inspections. 

Based on the above, input and output of the use of the ENIQ qualification approach can be illustrated 
as in Figure 1. 

 

Figure 1: Inputs and outputs of the ENIQ approach 

5. Determining the Qualification Objective 

The qualification objective is defined by the plant owner in the form of written specifications for the 
inspection. The specifications must explain in detail the performance requirements that the inspection 
needs to meet and be assessed against. Details should be included for the component scope, the 
inspection environment and the defects or conditions to be detected. 

6. Determining the Qualification Level 

The qualification level is chosen and agreed on early in the qualification process. It is determined 
largely based on the risk of component failure and subsequent consequences.  

For nuclear applications the utility / licensee normally determines the qualification level, in some cases 
in agreement with the regulator. For non-nuclear applications, the determination would involve plant 
operational staff, plant management and potentially external insurance or technical authorities. The 
specifications of the qualification level do not involve the QB as it relates only to issues concerned with 
the safety and structural integrity of the plant.  

Equipment with high impact on the 
plant's operability   
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QUALIFICATION APPROACH 
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Specific concerns for non-nuclear applications include: 

1) There are accredited national organisations such as for pressure equipment etc., but generally, 
they have limited inspection qualification experience.  

2) Inspection qualifications may be justifiable for equipment that has a high impact on the plant's 
operability and/or with industrial/safety risk. 

3) An approach using the ENIQ Methodology may not be considered due to concerns of cost. It is 
important to evaluate the cost vs benefit of applying such a rigorous assessment in such cases. 

4) Many plants do not have experience in inspection qualifications. Expertise can be contracted 
to manage the qualification, acting as a member of the utility QB. 

5) The management of the qualification should be entrusted within the power plant, e.g. to a 
technical control department, which is independent from the plant operation or maintenance 
management. 

7. Determining Qualification Approach 

A brief extract on determining qualification approach is included here but refer to the Recommended 
Practice 8 [3] for a full discussion. 

Once the qualification level has been defined, the QB specifies the qualification approach considering 
both the qualification level and, where considered appropriate, the difficulty or novelty of the 
inspection. 

While the qualification level is dependent on the operational or safety risk of the plant, the approach 
is dependent on the factors that may impact the effectiveness of the qualification, including the novelty, 
complexity and difficulty of application of an inspection due to factors such as environmental and 
access restrictions. 

A higher-level approach should be applied to all components that could cause a significant safety risk 
to personnel, plant operators and the public and where inspection play the primary role in assuring 
integrity. The need for good repeatability, accuracy and coverage may drive the rigour of such 
qualification. A lower-level approach would be used where the failure of the component could cause 
less significant operational issues, or where other factors such as maintenance or ongoing monitoring 
play a more significant role and may not justify the level of rigour for higher risk items.    

Differences in approaches may be reflected in: 

• Low qualification level: Not all influential parameters of the inspection are analysed in the TJ, 
with less rigorous demands on specific personnel qualification. 

• Higher qualification level: Use of existing evidence and information, supported by practical 
trials on actual systems which can also be used as a personnel qualification. 

In general, once the qualification level has been determined it will drive the corresponding qualification 
approach. 

1. Qualification Plan 

The qualification approach involves a qualification plan, which should include requirements for 
information on components, inspection objectives, test pieces requirements, qualification 
documentation requirements. The plan will include number and types of samples, tests, training, and 
evaluations etc. 
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2. Type of QB 

The qualification approach determines the type of QB in accordance with ENIQ RP7 [4]. The QB should 
have a documented quality mandate, and its composition is recommended per RP7. For a lower-level 
qualification, the QB will typically employ staff from the organization requiring the inspection and may 
be set up for the duration of the specific activity only i.e. not a permanent structure 

8. Example of an Inspection Qualification Process 

An example process for an inspection qualification in accordance with the ENIQ Methodology is given 
below. 

1) Plant owner / engineering unit sets the inspection objective. 

2) Plant owner / operator / technical authority decides on the qualification Level based on risk. 

3) The plant owner appoints the QB. 

4) QB produces the qualification plan in accordance with the inspection objective and approach. 

5) Inspection vendor designs the inspection to meet the objective. 

6) Inspection vendor produces the TJ justifying why the NDT system (procedure, equipment and 
personnel) meets the inspection objective.  

7) QB assesses the inspection procedure and TJ against the inspection objective. 

8) If required, the QB or plant owner / engineering designs test pieces to practically assess the 
inspection against the inspection objective.  

9) QB assesses the inspection vendor’s NDT system via open trials. 

10) QB compiles the qualification dossier containing all evidence. 

11) QB issues qualification certificate.  

12) The inspection vendor carries out the qualified inspection on the plant. 

13) Plant owner can justify the reliability of the inspection applied to the critical components in 
scope. 

9. Conclusions 

The ENIQ approach gives a methodology to provide assurance, or confidence, that an inspection 
reliably achieves the objectives. In any situation where the consequences of failure have a 
measurable impact and there is a desire to provide a means to reduce the likelihood of such failures 
this approach can be used. The methodology documents graduated levels of qualification that can 
be matched to the risk level. The details of the individual qualification process can be tailored to 
suit the risks and benefits for each situation. This approach is equally applicable to any industry 
where there is a need to demonstrate confidence in inspection results.   
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Appendix 1 – Adaption of the ENIQ Methodology for 
Non-Nuclear Applications 
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Appendix 2 – Qualification of Eddy-Current 
Inspection of Condenser Boiler Tubes 
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ABOUT ENIQ AND NUGENIA  

 
The European Network for Inspection and Qualification (ENIQ) is a utility driven network working 
mainly in the areas of qualification of non-destructive testing (NDT) systems and risk-informed in-
service inspection (RI-ISI) for nuclear power plants (NPPs). Since its establishment in 1992 ENIQ has 
issued over 70 documents. Among them are the “European Methodology for the Qualification of Non-
Destructive Testing” and the “European Framework Document for Risk-Informed In-Service 
Inspection”. ENIQ is recognised as one of the main contributors to today’s global qualification 
guidelines for in-service inspection. 

ENIQ is Technical Area 8 of NUGENIA, one of the three pillars of the Sustainable Nuclear Energy 
Technology Platform (SNETP) that was established in September 2007 as a R&D&I platform to support 
technological development for enhancing safe and competitive nuclear fission in a climate-neutral 
and sustainable energy mix. Since May 2019, SNETP has been operating as an international non-profit 
association (INPA) under the Belgian law pursuing a networking and scientific goals. It is recognised as 
a European Technology and Innovation Platform (ETIP) by the European Commission. 

The international membership base of the platform includes industrial actors, research and 
development organisations, academia, technical and safety organisations, SMEs as well as non-
governmental bodies.  
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