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What is Inspection Qualification?

The standard governing periodic inspection of CANDU 
plants, CAN/CSA N285.4 requires “Performance 
Demonstration” of Inspection Procedures, Inspection 
Equipment and Personnel

A pilot study performed by OPG considered two 
candidate inspection qualification schemes

ASME Section XI, Appendix VIII

European Network for Inspection and Qualification 
(ENIQ)

In consultation with EPRI (Electric Power Research 
Institute) in the US, OPG selected the ENIQ 
methodology
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Why chose ENIQ?

The ASME scheme was solely focused on ultrasonic 
inspection, whereas the CANDU requirement included 
any inspection method /technique

The ASME scheme was predicated on light water 
reactor designs, i.e. Pressurized Water Reactor (PWR) 
and Boiling Water Reactor (BWR) designs, and did not 
accommodate key CANDU components such as the 
horizontal fuel channels and feeder pipes.

The ASME approach is focused on Piping, Reactor 
Vessel and Coupling only.
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Why chose ENIQ?

Following the success of the OPG pilot, seven CANDU 
utilities elected to collaborate to produce a common 
approach to inspection qualification. This group 
followed the lead of OPG and selected the ENIQ 
methodology and established the Inspection 
Qualification Joint Project (IQJP)

In parallel with the COG project, the Canadian Nuclear 
Safety Commission (CNSC) conducted an independent 
study that also concluded the ENIQ methodology was 
appropriate for the CANDU design in terms of meeting 
regulatory needs
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What is ENIQ? 

The European Network for Inspection and Qualification 
(ENIQ) is a utility driven network for harmonizing the 
approach to qualification of Inspection Processes in 
Nuclear Facilities. 

ENIQ was established under the auspices of the 
European Union's Joint Research Centre (JRC) in 
Petten, the Netherlands.

All European nuclear jurisdictions, with the exception of 
the former USSR, are represented. 

Both COG and EPRI participate in ENIQ, as non-voting 
members.
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How do ENIQ and ASME XI, VIII differ? 

Both ENIQ and ASME methodologies have the same 
intent, to ensure that inspection processes applied to 
nuclear power plants return correct results. 

ASME Section XI, Appendix VIII is very prescriptive. It 
defines the components, number of physical test pieces, 
flaw types, the numbers of flawed and non-flawed 
specimen areas, the distribution and size of flaws and the 
personnel pass/fail criteria. Sizing accuracy is also 
defined. 

The ENIQ approach defines how to undertake inspection 
qualification. It is a non-prescriptive approach and, 
therefore, may be applied to any component and any 
inspection method/technique. 
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How is ENIQ structured? - 1 

The Steering Committee of ENIQ formed two sub-
committees:

Task Group Qualification (TGQ) focused on issues related 
to qualification of inspection procedures and personnel. 
This is the topic of this presentation, and 

Task Group Risk (TGR) focused on issues related to risk 
informed in-service inspection

ENIQ has now been incorporated into the European 
Union's NUGENIA program for the provision of an 
overall administrative structure, but maintains its 
distinct ENIQ identity.
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How is ENIQ structured? - 2 

From its inception, ENIQ has maintained an open 
system with documentation freely available, now via 
the NUGENIA web site.  The documentation includes:

Evolution of the process

Recommended practice documents (RPs)

Guidelines

Reports, special studies
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How is ENIQ structured? - 3

ENIQ has five major elements –

A definition as to what the inspection must achieve - the  
Inspection Specification (IS)

An Inspection Procedure (IP)

A Technical Justification  (TJ) 

Training and Testing of Personnel using the qualified 
procedure.

An independent body to conduct the qualification process 
– Inspection Qualification Body (IQB).
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The Inspection Specification (IS)

The Inspection Specification (IS) is the Licensee’s 
responsibility

It provides all the information needed by an Inspection 
Service Provider (ISP) to design and operate an 
inspection system that meets the requirements.

It provides information on the component - material, 
dimensions, target flaw size, access, hazards, time limits, 
site environment, inspection volume, inspection reliability, 
etc. Perhaps most importantly it describes experienced 
and postulated degradation mechanisms, the required 
minimum detection limit and sizing accuracy required.

It is an engineering document. Its requirements are set 
out in engineering units, meaning it does not dictate the 
inspection method to be used - however, in many cases, 
the choice of inspection method is self-evident.
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The Inspection Procedure (IP)

The Inspection Procedure (IP) is the responsibility of the 
Inspection Service Provider.

It provides the details of the inspection system and the 
inspection process.

It includes the required general certification of the 
personnel (per CGSB) and the specific qualifications of the 
personnel (per the training documents); the equipment 
and instrumentation; calibration procedures and detailed 
inspection process, recording and reporting requirements

It may also contain an abbreviated description of the 
component.
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The Technical Justification (TJ) 

The Technical Justification (TJ) is the responsibility of the 
Inspection Service Provider.

It provides the evidence that the inspection procedure 
meets the stated requirements of the specification. 
Typical 'evidence' may include, but is not limited to -

Technical argument

Reference to similar applications

Operating experience

Computer based modelling

Tests on physical representations of the component, often 
with implanted 'real' examples of degradation/flaws.

In-plant performance

Reliability
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Training and Testing of Personnel

It is essential for the ISP to provide training of the 
inspection personnel specific to the IP.

Testing of the personnel can take several forms:

independent examination by the IQB

independent examination by the ISP (with external 
oversight)

a combination where the IQB provides oversight of the ISP 
examination process.

Testing must be consistent with the role of the personnel 
and may include blind testing on physical test pieces used 
solely for testing purposes

Where the role of the personnel is data analysis, it is 
usual to use plant recorded data as a test format.
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Inspection Qualification Body - 1

The Inspection Qualification Body (IQB)

Is responsible for the design and conduct of the 
qualification process.

ENIQ describes three types of IQBs: -

Type 1: A QB which is an independent third party 
organization 

Type 2: A QB which is an independent part of the utility, 
set up on a permanent or long-term basis 

Type 3: An ad hoc QB set up for a specific qualification. 
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Inspection Qualification Body - 2

The basic requirements of the QB are:

Access to experts to review the documents provided by 
the ISP.

Maintenance of a Qualification Dossier to store all relevant 
documents, records and communications specific to a 
particular qualification.

A quality assurance program.

Testing of Personnel or the overview of testing
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CANDU Inspection Qualification Bureau

One of the principle outputs of the COG Inspection 
Qualification Joint Project was establishment of a body 
within COG to administer the inspection qualification 
process - the CANDU Inspection Qualification Bureau 
(CIQB)

The CIQB is a hybrid of ENIQ Type 1 (permanent) and 
Type 3 (temporary) IQB, with a small core of managers 
within COG who contract-out to appropriate experts the 
task of examining the documents provided by the ISPs. 
Thus the experts selected vary according to the 
particular qualification at hand
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Conclusions - 1

The flexibility of the ENIQ inspection qualification 
methodology is both appropriate and beneficial for the 
CANDU plant design.

The open availability of ENIQ reports, recommended 
practice documents and special studies has enabled the 
establishment of a successful inspection qualification 
process as administered by the CIQB.

The Canadian nuclear regulator has accepted the CIQB 
process as meeting regulatory needs.

The structure of the CIQB (Type 1 - Type 3 hybrid) has 
worked very well and has resulted in an efficient and 
cost effective inspection qualification process. 
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Conclusions - 2

The ENIQ process was developed to support the 
qualification of inspections in the Nuclear Industry in 
Europe and has proven itself to be adaptable to a 
variety of reactor configurations.

The process provides considerable flexibility to 
adaptation to any component.

While the focus to date has been on nuclear 
components, the process approach is equally applicable 
in petrochemical, gas, aerospace or any application 
when consequences of component failure are high and 
corresponding high confidence in inspection results are 
essential.
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CANDU Excellence through Collaboration


