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Abstract. The qualification requirements for NDT personnel are outlined in the 
standard ISO 9712: Non-destructive Testing – Qualification and Certification of 
NDT personnel. The standard requires that the trainee is subjected to class room 
training as well as to long and extended periods in which industrial experience has 
to be gained.  
 For the classroom training extended syllabi are published as part of the 
standard. 
 For the extended periods of industrial experience, which must be gained in 
industry, no syllabi or guidelines are published. 
 The classroom training, where the basics of NDT are taught, only amount to a 
small percentage of the total training requirements. A vast amount of class room-
type training has to be undergone as part if the industrial experience to assure that 
the NDT technician is competent and can perform the inspection work with 
confidence. 
 In South Africa the NDT industry, through SAINT and the NDT Training 
institutions, is endeavouring to get formal recognition for NDT qualifications in 
South Africa, which can be accredited by the Quality Council on Trades and 
Occupations (QCTO) in South Africa. It is the intent to meet all the requirements of 
both ISO 9712 and the QCTO through their partner The South African Qualification 
Authority (SAQA). 
 In this process it became clear that the general requirement that about 33% of 
the education and training should be class room training, a further 33% should be 
practical training, which can be formal in the form of class room training to a 
syllabus or in part also in the industry and the last 33% should be industrial 
experience, referred to as work integrated learning (WIL), where the trainee is 
exposed to the working environment, where he will be expected to perform his 
duties. The assumption is that there will be at least a guideline as to which skills 
must be practiced and mastered. 
 This paper will present the outcome of this process, which will be in place 
during the second part of this year. By June 2016, when the 19th WCNDT is staged 
in Munich, a large number of technician will have been subjected to this amended 
training process. It is the intent to solicit the comments of both the NDT service 
providers and the users of NDT services as to the efficacy of the new system. 
  

More info about this article: http://ndt.net/?id=19498
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1. Introduction 

Non-destructive Testing (NDT) education and training practices have changed considerably 
since the advent of outsourcing of NDT services in large corporations. In the past large 
corporations were intensely involved in identifying and training NDT technicians, who 
were generally recruited from the industrial trade sectors, such as boiler makers, platers, 
welders and mill-rights to mention just a few.  

Through the practice of outsourcing the emphasis was placed on core businesses. In this 
process NDT fell by the wayside as a non-core activity. The training and education of NDT 
personnel was then taken up as a business opportunity by the training schools, offering 
NDT training to students and interested parties, who did not have any previous exposure to 
the industry for which they were now trained to perform NDT.  

This state of affairs resulted in a noticeable decrease in the quality of the NDT services 
offered in South Africa. Even though the training was done to ISO 9712 the ability of the 
NDT operator, technician and technologist (NDT Level 1, NDT level 2 and NDT Level 3 
respectively) left much to be desired. The conclusion that was drawn from this state of 
affairs was that the training of NDT was totally inadequate, as the Industrial Experience 
which is defined in paragraph 3.11 in ISO 9712 as “experience, acceptable to the 
certification body, gained under qualified supervision, in the application of the NDT 
method in the sector concerned, needed to acquire the skill and knowledge to fulfil the 
provisions of qualification”. [1] This definition implicitly remands from the certification 
body to define what is “acceptable” to them.  

After searching the internet, partaking in chat groups, speaking to many people on the 
international scene, it could be established that not one of the certification bodies had 
issued such a document for adherence to date. In addition the question was posed to so-
called experienced level 3s, who have to see to it that the trainee, after completing the 
theoretical (introductory) training at a training school, receives structured training to gain 
industrial experience, to supply the syllabus to which this training has to be performed. No 
such syllabus was ever received, even though a number of NDT Level 3s purported to have 
drawn up such documents.  

The scenario sketched above, together with the request by the industry at large in South 
Africa to put everything in motion to gain recognition for NDT as an occupation, prompted 
the South African Institute for NDT (SAINT) to pursue the establishment of a Professional 
Body for NDT in line with the guidelines for these bodies, which were issued by the SA 
Government in 2008 and amended in 2013. 

2.  Establishment of the Professional Body 

In 2008 the SA Government promulgated the National Qualifications Framework Act, Act 
67 of 2008. This act makes provision for the establishment and registration of Professional 
Bodies, who will be tasked to lay down rules / guidelines of qualifications which fall 
outside the responsibilities of Amalusi (Body responsible for schools) and the Council for 
Higher Education (CHE) which control the Universities and institutes of higher learning. 
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NDT was identified to fall into the category for which Act 67 was brought into being and 
SAINT successfully applied for and got recognition for the SAINT Professional Body for 
NDT (SPBNDT) from the South African Qualification and Certification Authority 
(SAQA). (SAQA ID no: 965). Together with this registration the designations NDT 
Operator and NDT Technician were also registered. (NDT Operator = NDT Level 1 and 
NDT Technician = NDT Level 2.) 

The SPBNDT, at the time of writing this paper, is in the process of getting all the systems 
into place. The first registrations with the SPBNDT have already been processed. 

The systems are designed is such a way to incorporate the ISO 9712 training and 
certification requirements into the requirements of SAQA. 

3. Application to get NDT recognised as an occupation of the Organising 
Framework for Occupations (OFO) with the Quality Council for Trades and 
Occupations (QCTO) 

 In the process of applying for the SPBNDT it became clear that NDT was not listed as an 
occupation on the latest edition of the OFO. NDT appeared under disguises such as: 

Safety Inspector, Materials Engineer, Materials Engineering Technologist, Materials 
Engineering Technician, Metallurgical or Materials Technician.  

The personnel at SAQA, where overseas qualification are evaluated for recognition in 
South Africa, pointed out that they could not find the occupation Non-destructive Testing 
in any of the searches they performed. This is indicative of the fact that internationally 
NDT is a “previously neglected science” as it is taught and certificated in the non-formal 
education sector. This sector functions outside the realm of formal education and training 
systems, where rules and regulations are applicable. NDT is taught to codes and 
specifications in line with ISO, ANSI and other standards, which do not form part of 
education and training in the world, but rather as a part of quality systems, quality control 
and quality processes. 

In order to get NDT recognised as an occupation, SAINT together with the NDT industry 
and a Development Quality Partner (DQP) recognised by the QCTO, had to, amongst 
others, 

 define and motivate why NDT should be recognised as an occupation and be 
included in the OFO as an occupation in its own right; 

 define the Occupation Profile; 
 define  the Qualifications as applicable to the occupation and 

 define the Knowledge and Practical Modules applicable to the occupation. 

 
In order not to design a “new” NDT system, the guidelines and content of ISO 9712 and the 
associated ISO TR 25107 [2] were incorporated in the qualification and knowledge 
modules for the occupation. 
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3.1 QCTO requirements 

The QCTO has a requirement that 33% of the body of knowledge should be attained 
through class room training, 33% of the body knowledge through practical training and 
33% through industrial experience.  The translation of this requirement into the 
requirements of ISO 9712 for NDT Level 2 (Table 2 and 3) revealed the following: 

 

NDT Methods Class room training 

(hours) 

Practical Training 

(hours) 

Industrial Experience 

(months) 

MT and PT 24 0 3 (480 hours) 

RT and UT  80 0 9 (1440 hours) 

 

From the above table it is clear that the requirement to have more or less equal portions of 
classroom, practical and industrial training could not be met.  

3.2 Classroom training and classroom practical training 

To overcome the problem the syllabi in ISO TR 25107 and IAEA Tech Doc 628 were 
reviewed critically. It quickly became clear that in the new environment of NDT training, 
where people come in raw from school i.e. without any previous experience and exposure 
to industry,  a large proportion of the practical aspects in each NDT method can be formally 
taught in a class room and can be classified as practical training. This training will however 
be in addition to the class room training stipulated, but could be subtracted from the 
industrial experience time, thereby staying within the parameters of the total training time .  

It was further identified that workplace fundamentals, where the student is introduced to the 
workplace practices, should be added to the classroom training. Materials knowledge and 
material forming and working processes should also be addressed in additional courses, in 
instances where the student has no industrial exposure prior to entering into the NDT 
course. This action solved the problem of equal ratios required for the different training and 
education activities.  

The classroom training and the Practical training, also in a classroom or laboratory 
environment can be achieved relatively easily as it can be clearly defined what theoretical 
knowledge has to be imparted and practical skills need to be acquired for every NDT 
method and technique. 

3.3 Industrial experience 

The challenge of how the industrial experience can be standardised, so that personnel 
certificated to a certain level can offer the same skills and competencies in the respective 
industrial sectors has not been cracked yet.  
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If one considers magnetic particle inspection, for instance, as applied in the power 
generation industry, 99 % of the work concerns  

 Inspection with a magnetic yoke on pipework - forgings and welds - and  
 Inspection of casings which are castings and are also inspected by the yoke method 

 
On the rotor most of the components are forgings, which can be inspected by the magnetic 
yoke, but also by the coil and magnetic bench methods (on blading). How can it be assured 
that: 

 every operator and technician has gained the same industrial experience 
 can apply all the methods involved with the same level of competence 

 an operator or technician can be certified to ISO 9712 and  
 authorised by the employer to ISO 9712 

 
The professional body has come to a consensus decision of what is required from an 
organisation or employer who offers the industrial experience component. SAINT together 
with the Industry have translated the ISO TR25107 into usable and auditable activities. The 
work experience module for UT 2 is shown as an example below:  (Only w1003 is 
included) 

----------------------------------------------------------------------------------------------- 

10.  Specification for Work Experience Module 

 

Number Title NQF 

Level 

Notional 

Hours 

WE-10 Ultrasonic testing processes for NDT technician 3  

 

10.1 Purpose of the Work Experience Module 

The focus of the work experience is on providing the learner an opportunity to: 

Gain structured experience under guidance of a qualified or experienced mentor in the 

workplace with regards to preparing for and conducting ultrasonic testing and for 

supervising the NDT ultrasonic testing operator.  This experience will involve preparing 

and then conducting ultrasonic testing and supervising the NDT operator through observing 

and assisting, working under direct supervision and working independently but subject to 

quality checks by qualified and experienced mentor. 

 

The learner will be required to: 

WE1001 Observe and assist a qualified and experienced ultrasonic testing technician 

(or technologist) preparing for and conducting ultrasonic testing 
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WE1002 Prepare for and conduct ultrasonic testing under direct supervision of a 

qualified and experienced ultrasonic testing technician 

WE1003 Prepare for and conduct ultrasonic testing independently but subject to 

quality checks by qualified and experienced ultrasonic testing technician 

WE1004 Observe and assist qualified and experienced ultrasonic testing technician 

supervise a NDT ultrasonic testing operator 

WE1005 Supervise a NDT ultrasonic testing operator under direct supervision of a 

qualified and experienced ultrasonic testing technician 

WE1006 Supervise a NDT ultrasonic testing operator independently but subject to 

quality checks of a qualified and experienced ultrasonic testing technician 

 

WE1003:  Prepare for and conduct ultrasonic testing independently but subject to 

quality checks by qualified and experienced ultrasonic testing 

technician 

 

Scope of Work Experience 

The person will be expected to engage in the following work activities: 

WA100301 Select the NDT technique and define the limitations of application of the 
testing method 

WA100302 Translate NDT codes, standards, specifications and procedures into NDT 
instructions 

WA100303 Identify and prepare specimens 

WA100304 Select and set-up ultrasonic testing equipment, and perform system control 

and functional checks (including verification of calibration) 

WA100305 Select consumables 

WA100306 Conduct the test according to instructions 

WA100307 Detect, characterise and record mandatory discontinuities 

WA100308 Establish the position and orientation of the mandatory discontinuity through 

various methods 

WA100309 Evaluate against codes (standard, specifications, or procedure criteria) 

WA100310 Escalated to NDT technologist or engineer 

WA100311 Completing a range of post ultrasonic testing activities 

WA100312   The experience must include observing and assisting in preparing and 

conducting ultrasonic testing ten times 

 

Supporting Evidence  

SE100301 Workplace logbook or portfolio 

SE100302 Sign-off by qualified and experienced ultrasonic testing technician 
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Human Resource Requirements: 

Qualified and experienced ultrasonic testing technician or technologist with 5 years’ post-
qualification experience in the occupation for a maximum of 5 learners 

Recognised expertise in mentorship 

Recognised expertise in assessment 

Legal Requirements: 

Compliance to the relevant occupational health, safety and environmental protection 

legislation 

Approval as NDT center in terms of ISO 9712 

----------------------------------------------------------------------------------------------------------- 

It is clear that not every organisation and employer of NDT personnel can be expected to 
cover the entire range of industrial experience and co-operation in this regard may be 
required. However, due to intellectual property considerations, it may be required to set up 
dedicated practical training facilities where the industrial experience can be simulated. The 
SPBNDT is still chewing on this challenge.   

To further overcome these challenges, and specifically the challenge associated with 
company authorisation, the input from the industry, which is going to hire the services of 
the NDT companies, is required. Large corporations may have outsourced the in-house 
performance of NDT, but the responsibility that the correct methods are applied at the 
desired sensitivity levels still resides with the plant owner. This function may also not be 
delegated to the authorised inspection authority (AIA), as the AIA may not be the judge and 
jury when a verdict has to be cast on whether the code requirements have been met or not. 

ISO 9712 already addresses these issues, but they are ignored or not realised in industry.  
ISO 9712 states clearly in paragraph 5.5.5 that “Certification to this International Standard 
provides an attestation of general competence of the NDT operator. It does not represent 
an authorization to operate, since this remains the responsibility of the employer, and the 
certified employee may require additional specialized knowledge of parameters such as 
equipment, NDT procedures, materials and products specific for the employer.” This is 
what has to be formalised by the SPBNDT, with the input from end users. 

The end user (large corporation) must take note of this responsibility, which is also 
highlighted in the PANI 3 report [3] , as well as in the HSE Part 1 to 4 recommended 
practices. The question whether the NDT called for can find the discontinuities which could 
lead to catastrophic failure resides totally with operator and owner of the plant and also 
requires the input from NDT engineers. 

4. Recommendations 

4.1 The industrial experience as required by ISO 9712 and as the example outlined 
above should be formalised into an ICNDT guideline or issued as an addendum to 
the ICNDT Guide to Qualification and Certification of Personnel for NDT so that 
the industrial can be harmonised. 
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4.2 Industry and large users of NDT should be made aware of the findings and 
recommendations of the PANI study and the practical translation of this study into 
recommended practices. 

4.3 ISO 9712 should be revised to address the statement in 7.3 that “For Level 2 
certification, the intent of this International Standard is that work experience 
consists of time as a Level 1.” This statement leads to the practice that once a 
operator completed the NDT Level 2 training he has to work as a level 1. This 
cannot be the case as the operator has to be trained to be a NDT level 2 technician. 

4.4 In paragraph 5.5.5 the need for additional specialised training should not be an 
option but be made mandatory. 
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