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Summary: In the paper information is presented concerning implementation of the International Harmonized System (IHTQS) for 
Training and Qualification of welding personnel in Bulgaria. Some problems are analyzed regarding efficiency of the system from 
economical view-point, taking into account the opinion of the consumers. Some advantages of the E-learning (distance learning) are 
discussed via development of special computer oriented course supporting materials and corresponding teaching approaches. An example 
for European cooperation and projects development is presented, in particular in the LdV sectorial area “Transfer of innovations” – project 
“Innovjoin”, where IMSETCH is a project Coordinator. 

In the paper some specific problems for Bulgaria as a project partner are discussed, together with a proposal of the participants 
involved for how to overcome them, namely adaptation of course support materials, level IWE, to the level of IWS. 
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1. Introduction  
Welding is a special process requiring both well qualified 

personnel on all levels and coordination of welding operations to 
establish confidence in welding fabrication and reliable 
performance in-service. It is a great service of the International 
Institute of Welding (IIW) and the European Federation for 
Welding, Joining and Cutting (in short EWF) to coordinate and 
combine their efforts and establish the International Harmonized 
System (IHTQS) for Training and Qualification of welding 
personnel. Now the International Authorization Board (IAB) really 
meets the international expectancy in this large and important field 
of human activity to improve the global way of life [1].  

 
The IHTQS full scale implementation in Bulgaria has started at 

the end of 2002 by establishing the Bulgarian ANB – the Bulgarian 
Centre for Qualification in Welding (BCQW). At the moment 
(September 2011) BCQW is ‘’full authorized ANB’’, having 
successfully met the first IAB full audit procedure in June 2009.  It 
maintains training and qualification activity for 7 welding personnel 
levels as reflected in Table 1, together with the number of the 
awarded diplomas for the candidates having successfully passé the 
final examination procedures: 

 
 

Table 1: Qualification levels and diplomas awarded by BCQW 

№ Qualification level Number of diplomas 
awarded 

1 International Welding Engineers - IWE  138 

2 European Welding Engineers - EWE 126 

3 International Welding Technologists - IWT  21 

4 European Welding Technologists - EWT 10 

5 International Welding Specialists - IWS / EWS 13 

6 International Welding Practitioners- IWP / 
EWP 7 

7 International Welding Inspectors - IWIP 49 

8 International Welders - IW /EW 41 

9 European Plastic Welders - CEPW 42 

 Total: 447 

 
According to the internationally approved rules (International 

Authorization Board –IAB) training and examination procedures 
are separated. BCQW takes the responsibility of all final 
examination via establishing Board of examiners, while the training 
is organized in specially authorized bodies (Approved Training 
Bodies –ATB). At the moment 4 such ATB exist in Bulgaria. Their 
names together with the corresponding qualification levels of 
training they are authorized are presented in Table 2. 

 

 
The training process in Bulgaria is provided at the moment 

using the classical form – lectures are delivered in the class (face to 
face). The trainees have to attend at least 90% of the hours 
according to the corresponding guideline requirements. It takes time 
and means additional cost (travel, accommodation), which amount 
sometimes corresponds to the fee paid for the training itself. So that 
the new ideas for introducing “Distance learning” or “E-learning” 
process have a solid ground in Bulgaria. 
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Table 2: Training courses offered in Bulgaria 

№ Name of the ATB Training and 
qualification levels 

1 Schmiz at TU-
Sofia IWE /EWE 

2 CPT at IMSETHC-
BAS 

IWS / EWS; IWP / 
EWP; IWIP (C:S and B); 

IW / EW 

3 CPW at TU-Sofia, 
branch in Plovdiv 

IWE / EWE; IWT / 
EWT 

4 COEZP at IW -
Sofia 

CEPW (according to 
EN 13 067) 

 
 
2. The “Innovjoin” LdV project and 

participation of IMSETHC-BAS as a project 
partner 

 The LdV Project ‘’INNOVJOIN’’, Ref.№: 2010-1-BG1-
LEO05-03101 has started in October 2010. The duration is 2 years. 
The Project Coordinator is the European Welding Federation 
(EWF), the Beneficiary is IMSETHC-BAS. The country-partners 
are also Germany, Portugal, Spain and Slovakia.  

The main idea was to disseminate the knowledge gained in 
Germany in the field of “Distance learning”. The German partner 
(SLV-Duisburg) has developed course support materials for the 
level IWE in the form of a CD teaching tool, specifically for Part 1 
of the course as specified in the IAB Guideline [2]. There is also 
huge experience in Germany regarding organization of courses, 
offering the material in this CD to the students. 

 Seven stages (work packages WP) have been specified to 
get the final planned result: 

WP1: Project general management and coordination, with a 
leader EWF; 

WP2: Development of Distance Learning Tool – leader 
Germany; 

WP3: translation of Multimedia Materials – leader Slovakia; 
WP4: Training Workshops –leader Spain; 
WP5: Validation of Multimedia Products and Development of 

Final Versions – leader Bulgaria; 
WP6: Dissemination – leader EWF; 
WP7: Quality Management – leader Germany 
It is worth mentioning, that the recommended minimum 

teaching hours [2] as presented in Table 3 for the level IWE are 
total 438. Following the structure and the main ideology idea of [2] 
these hours are divided in 3 parts: Part 1; Part 2 (60 hours practice) 
and Part 3. For the corresponding lower qualification levels IWT, 
IWS and IWP the minimum teaching hours are reduced 

 

 
Table 3 

 
MT – total hours per module; 

P1 – teaching hours Part1 
 
 
 
 
3. The content and the nature of the CD tool 

training material developed in Germany 
 
The content of the training material developed in Germany and 

placed at disposal to the project partners follows the requirements 
and consistency of the Guideline [2] –Part1 only. As the material in 
Module 4 (see Table 3) is mandatory to be delivered in Part 3 of the 
training, only Modules1; 2 and 3 have become subject of 
development in the CD oriented course. 

 
 Every one of those 3 Modules has been structured so, as 

to correspond to the content (the main topics) in the Guideline [2]. 
Each topic takes different number of pages depending on the 
number of the teaching hours assigned for that topic [2]. To choose 
a topic the user has to open one of the main menu foreseen – Fig.1. 
One click of the mouse button and it is possible to select the topic of 
your interest. On the appeared new page one can see a number of 
subtopics and choose one. A system of arrows will allow you to 
move forward and backward in the topics content. 

 

 
Fig.1 One of many menus (Module 2) 

 
On the leading page of each topic, the user can get information 

about: the objective of the training, the content of the topic and the 
expected results, e.q what the trainees must know after covering the 
material provided  in that topic. Thus at the beginning of the self-
training process, the student knows what is expected for him to 
mandatory know for that same topic. 

In the material presented in the CD training tool consecutively 
are presented the main topics recommended in the Guideline: 
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theoretical fundamentals, materials physical and chemical 
properties, some specific relationships and objectives, cause and 
effect relationships concerning application of different welding 
processes, some typical problems during the welding manufacturing 
procedures and opportunities to avoid them. The presentation is 
brief, but well formulated and illustrated. There are many color 
figures, drawings and video clips presented. Special color fields 
have been included to forward the reader to some additional text 
information to explain the terms, definitions and relationships when 
necessary. 

 The user is given a chance not only to look trough the 
figures included in the text, but also to zoom them in and out, and to 
rotate them as well. All welding processes are richly illustrated with 
pictures of real welded constructions and examples of their 
applications. It is possible using the PC mouse to look at the 
welding equipment and corresponding auxiliaries not only by 
rotating them, but even by disassembling them. The welding 
processes on choice of the user can be demonstrated in real time 
scale, or slower. Thus, for example, one can see in details initiation 
of the welding arc and the specific stages of the overall welding 
process. 

 Metallurgical processes of metals production are also 
richly illustrated. It has to be specially mentioned that such kind of 
processes are difficult to demonstrate, except by visits in the 
metallurgy factory. Processes in the metal structure influencing 
their behavior and mechanical properties are also well illustrated. 
Critical conditions are presented together with some remarks how to 
avoid them.  

 
 It has to be underlined that in the design module for the 

welded constructions, the strength of the materials part is 
excellently visualized (Fig.2). Forces, torques, stresses and 
deformations can be moved, added, eliminated and so on. There are 
lot of examples of metal constructions elements, together with a real 
unique objects build. The reader by means of the PC mouse can 
look at them from different directions, even from inside. 

 

 Fig.2 Illustration for a task –Chapter ’’Strength of materials’’-
Module 3 

 
 
4. Critical analyses of the program for different 
welding qualification level training 

The specific feature of the IAB Guideline [2] is that for 
each of the mandatory topics to be included in the specific national 
course support materials, there are assigned minimum teaching 
hours and recommended sub-topics for each qualification level. An 
example is presented in Table 4 (Module 1, topic 1.3 - 
Electrotechnics). 

 
Table 4 
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For this specific topic the number of the required 
minimum teaching hours is one and the same for all four 
qualification levels (IWE, IWT, IWS and IWP). It comes natural to 
not be so for all the other topics, assuming that the average ratio of 
the mandatory hours between levels IWS and IWE is approximately 
50% (Table 3).  In the Table 5 presented below for Module 1 (Part 
1only) this ratio for the total required hours is 62%. With reference 
to a table of the same kind, this ratio for Module 2 is 58%, and for 
Module 3 -64%. 
 

Table 5 
Mandatory teaching hours 
Doc. IAB-252 

Topic №… 
(Module 1; 
Part1) IWE IWT IWS 

% ratio 
IWS / 
IWE 

1.1 3 3 1 33 
1.2 2 2 2 100 
1.3 2 2 2 100 
1.4 4 4 1 25 
1.5 4 4 3 75 
1.6 2 2 2 100 
1.7 6 6 4 66 
1.8 6 6 4 66 
1.9 8 6 4 50 
Total: 37 35 23 62 

 
 

One of the problems in the IAB Guideline [2] is that by 
reducing the number of teaching hours for lower level of 
qualification, there is a lack of instructions for how the material 
actually developed for the students level IWE has to be reduced for 
the other levels. Discussions provided on international level show, 
that a general opinion exist ‘’ subtopics shall practically remain the 
same, but more details shall be provided for the level IWE in 
respect to the levels IWT and IWS’’. It means that on national level 
there is certain flexibility for how to solve that puzzle. It also means 
that even the students on level IWS are presented material with 
more details; there is no harm, because it is important for them how 
the questions on the final examination stage shall be formulated and 
presented to them. These questions for sure shall be less 
complicated to answer than the ones for the level IWE. In another 
words - serious differentiation must exist only in the database of the 
questions developed for the final exams. 

In the frame of IAB Gr. A preliminary discussions have 
been initiated [3] and provided, on proposal that the recommended 
material in [2] shall be extended in the form of a brochure 350-400 
pages. It is expected that the differences among the four levels shall 
be described in more details. But at the moment there is no final 
conclusion and decision for how actually it has to be agreed and 
done. 

Based on this it is the opinion of Bulgaria as a LdV 
Project “INNOVJOIN” partner, that the materials in the CD training 
tool, prepared initially for the level IWE, can be also successfully 
utilized in Bulgaria for the levels IWT and IWS. The level IWP is 
considered to be too low. The knowledge of the candidates which 
may apply for that level according to the existing national ‘’Access 
conditions’’ are considered not to be in line with the training 
material provided in the CD teaching tool. The proposed approach 
will give serious advantages for the training bodies ATB to better 
implement the IHTQS. More candidates are expected for the level 
IWS with serious advantages from economical viewpoint. 
 
 
 
 
 
 
 
 
 
 

5. Conclusions 
5.1 Training of welding specialists via International 

Harmonized System in Bulgaria is an important step to increase and 
keep the necessary level of manufacturing of welded structures. 
Implementation of modern methods and especially introduction of 
computerized distance learning approach is substantial in this 
direction. 

5.2 The cooperation and the common work with European 
partners on the project LdV “INNOVJOIN” brings some new 
possibilities for the Bulgarian training specialists to update their 
viewpoint on the subject with the one of the leading European 
partners. 

5.3 The teaching staff in Bulgaria (in particular the one in 
IMSETHC – BAS) is ready to start implementation of the Distance 
learning tool, initially prepared for the qualification level IWE in 
SLV-Duisburg, Germany. Based on the analyses provided and on 
the experience obtained it is believed that the new CG teaching tool 
can be successfully used also for the qualification level IWS, where 
additional positive results and effects are expected. 
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