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Abstract. Non-destructive testing (NDT) is the determination of the structure 
integrity of material or components using non-destructive techniques as there is e.g. 
radiographic testing (RT). For industrial radiographic testing X-ray and gamma 
devices are used. Gamma devices for NDT contain sealed radioactive sources with 
activities of several TBq. The X-ray devices provide radiation energy usually up to 
300 keV. Due to the potential risk working with such sources many requirements on 
their safe handling are made. This includes equipment technologies and engineered 
safeguard in addition to basic knowledge in radiation protection for every person 
handling a radiation source, and enhanced training for the responsible persons for 
radiation protection. A profound training in combination with work experience and 
up-date courses is one step towards secure handling of sources and valid organization 
of radiation protection in a company. In Germany, every Radiation Protection Officer 
(RPO not equivalent to 2013/59/EURATOM) is liable for his in-plant authority. This 
is a challenge especially for on-site industrial radiography.  
 Knowledge in radiation protection is proved by written exams during a course. 
Whereas work experience is much more difficult to ensure. One option is the 
certification of NDT personnel. Several guidelines, codes etc. are dealing with 
training on radiation protection and industrial radiography. 

1. Training Requirements: Radiation Protection - Industrial Radiography 

There are several guidelines, codes etc. are dealing with training on radiation protection and 
industrial radiography. Training on radiation protection is usually required by law, like in the 
European Union (cf. EURATOM Council Directive 96/29/EURATOM [1] and 
2013/59/EURATOM [2]). Training on industrial radiography goes on without any legal 
regulation. This seems to make harmonization of training easier. Of course, every member 
of the EU has to implement the EURATOM Council Directives into national law. However, 
there has always been and will be a wide space for interpretation (e.g. Radiation Protection 
Experts / RPE and Radiation Protection Officers). Training on industrial radiography is based 
on DIN EN ISO 9712 [3][1], therefore training in different countries can be accepted for 
certification. 
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1.1 Training Requirements: Radiation Protection (Germany) 

In Germany, training on radiation protection is required by law. This is based on the 
implementation of the EURATOM Council Directive (96/29/EURATOM) into German law. 
In Germany radiation protection is subject to the Atomic Law (AtG, 2010) [4], Radiation 
Protection Ordinance (2012) [5] and X-Ray Ordinance (2011) [6]. The German Training 
Guidelines according to Radiation Protection [7] and X-ray Ordinance [8] define range and 
content of each radiation protection (RP) course, according to the subsequent scope of the 
trainee, the greater the responsibility the longer the RP-course. In Germany a distinction is 
made between the licensee (the company´s management respectively Radiation Protection 
Supervisor / RPS) who needs no training but is liable, the responsible person for the whole 
company regarding RP (Radiation Protection Officer / RPO for overall direction) and the 
responsible person during on-site operations (Radiation Protection Officer / RPO on-site). 
There is also a distinction regarding the potential risk handling the radiation source (gamma-
radiography vs. X-ray-radiography) and the education (e. g. apprenticeship or academic 
studies). A higher training qualification will reduce the experience time. 
 

Table 1: Training and Education Requirements on Radiation Protection* 

 RPO 
Overall Direction 

RPO 
On-Site 

Gamma-Radiography Training: 5 d 
Education: technical or scientific 
Work experience: 3 - 12 month 

Training: 4 d 
Education: not specified 
Work experience: 3 - 12 month 

X-ray-Radiography Training: 4 d 
Education: technical or scientific 
Work experience: 6 - 8 month 

Training: 2,5 d 
Education: not specified 
Work experience: 4 - 8 month 

*according to the German Training Guidelines 

The distinction between RPO “overall direction” and “on-site” is only made by the German 
Training Guidelines, whereas the Radiation Protection Ordinance knows both as RPOs which 
are liable. To become a RPO passing the RP-course will not be sufficient, to get the 
recognition from the competent authority. Additionally the future RPO has to approve his 
reliability, education and work experience. Unlike the recommendations of the 
2013/59/EURATOM, in Germany their competence is recognised by the competent 
authority, therefore we lack an Radiation Protection Expert. The Radiation Protection Officer 
as defined in 2013/59/EURATOM is comparable to the person handling radiation sources, 
who is once a year instructed in RP and in the equipment technologies. In Germany not only 
the RPOs but also the RP-courses are recognised by the competent authority, every course 
has to be officially approved following the Training Guidelines. The structure of RP in 
Germany shows the following figure. 
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Figure 1: Structure of Radiation Protection in Germany 

1.2 Training Requirements: Industrial Radiography 

Several organizations provide guidelines for qualification and certification of personnel for 
non-destructive testing (NDT) as there are IAEA, EFNDT, ICNDT, etc. This presentation is 
limited to the European standard EN ISO 9712 [3]. Similar to the field of radiation protection, 
certification in radiographic testing (RT) respectively industrial radiography requires training 
and work experience. It is also possible to reduce industrial NDT experience (work 
experience) and even the duration of training by appropriate education (e.g. graduation in a 
relevant subject from technical college or university), an overview is given in Table 2.  

 
Table 2: Training and Education Requirements on Radiographic Testing (RT)* 

RT Level Training 
in h 

industrial NDT experience 
in month 

1 
40 
20 (e. g. graduated) 

3 

2 
40 + 80 
20 + 40 (e. g. graduated) 

3 + 9 

3 
40 + 80 + 40 
20 + 40 + 20 (e. g. graduated) 

3 + 9 + 36 
3 + 9 + 18 (graduated) 

*according to EN ISO 9712 [3] 

As shown in Table 2 the NDT training, qualification and finally certification is organized in 
three levels: 

LEVEL 1: competence to carry out RT according to written instructions and under     
     the supervision of Level 2 or Level 3 personnel 
LEVEL 2: competence to perform RT according to NDT procedures 
LEVEL 3: competence to perform and direct NDT respectively RT operations 

The certification of NDT personnel is task of third party organizations not competent 
authorities, contrary to RP. The employer confirms the industrial NDT experience of his 
employee for certification, which is based on a 40 h/week or legal week of work (Table 2). 
The validity of the certificate is five years, after a period of renewal (fifth year) the certified 
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person has to pass a recertification exam (tenth year). The employer has to confirm the 
industrial NDT experience for the whole period (no gap longer than one year allowed). 

2. Radiation Protection and NDT in praxis 

The personnel for industrial radiography is trained in equipment technologies and radiation 
protection. In case of being Radiation Protection Officer this knowledge is approve by the 
competent authority. If the personnel is certified in radiographic testing (level 1 to 3), 
additional work experience (industrial NDT experience) and training is approved. The 
organization of radiation protection and NDT is a responsibility of the company. This leads 
to various combinations of RP and NDT qualifications. Whereas the typical “on-site” 
radiographer has both qualifications (RPO “on-site” and RT level 1 or 2), for the RPO 
“overall direction” the radiation protection might be the only point of contact with NDT. 

Regarding on-site radiography the RPO is not only responsible of supervising the controlled 
area, dosimetry, documentation, shielding and first reactions to incidents, he also performs 
the radiographic testing. This is the reason why, in Germany at minimum two persons are 
required for on-site radiography. It could be discussed, if a 4-day RP-course covers all needs 
of an on-site RPO. Therefore the responsibility of the employer (instructions, ensure 
sufficient work experience) gains importance. 
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