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European Commission’s official views.  

 

The European Commission is not related to any possible use of the information contained in the 
document. 

 
All intelectial property rights will be the ownership of the members of the TRAINEE project consortium 
and they are protected by the relevant laws. Copyright is not allowed without prior written approval.  

The commercial use of the information contained in this document might be a subject of approval by 
the information’s owner.  

 

DISCLAIMER 

This document has been produced in the framework of TRANEE project. This project has been 
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1. INTRODUCTION 

In the frame of the TRAINEE project pilot trainings on design and installation of solar-
thermal & photovoltaic systems in buildings were organized. The trainings were 
organized by the Faculty of electrical engineering and information technologies (UKIM) 
in the frame of the Knowledge and skills management Centre, starting from 17th 
June 2019 until 4th July 2019.   
The trainings are developed in line with the requirements of the revised Directive 
2018/2001/EU on the promotion of the use of energy from renewable resources. 
The content of training include a detailed state-of-art of the subject treated in the 
particular training course, giving an overview of materials and techniques for 
implementation, basics of design and use of software, proper installation and 
maintenance of solar thermal and photovoltaic system installation, theoretical 
explanations of the processes, covering ecological aspects, components, 
characteristics and dimensioning of solar systems, providing good knowledge of ISO 
standards of quality, techniques for measuring energy savings and issues from work 
safety.  
The content of training also include a detailed presentation of the subject treated in the 
particular training course, involving materials, techniques for implementation, basics of 
proper installation and theoretical explanations of the process, recognition of ISO 
standards of quality of used materials and methods for their incorporation, 
achievements in the energy savings and subjects from work safety. It is specifically 
devoted to recognition of new products in this field with promising specifications in 
order to achieve higher energy efficiency of the buildings and increase the safety. The 
training forms encompassed of 10% exam, 30% theoretical classes and 60% practical 
classis organized in a contemporary laboratory for solar technologies and on-site visit 
of certain installations. The total duration of the courses was 80 training hours 
organized in 10 days. 
This pilot training is realized in order to confirm the reliability and adequacy of the 
designed programme and training material. It was organised on two levels: for blue 
collar workers and for professionals. For each training schemes and qualification level 
a separate training was organized. Due to the higher interest for photovoltaic systems, 
two groups of trainees for Installers and two groups for designers were following the 
training. The total number of trainees that has followed the training is 112 trainees 
(which is almost double that the projected number of 60 trainees in the project 
proposal. Project consortium tried to get involve all interested parties in the organized 
trainings, so the participants that were rejected.  
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The final numbers representing the impact of the trainings are: 

 129 applications received 

 14 rejected due to not meeting requirements 

 115 trainees accepted for trainings: 
o 15 trainees for design of solar-thermal systems (1 group) 
o 11 trainees for installation of solar-thermal systems (1 group) 
o 55 trainees for design of photovoltaic systems (2 groups) 
o 34 trainees for installation of photovoltaic systems (2 groups)  

2. Ensuring qualified and skilled workforce for RES system 
installations: TRAINEE approach 

The project “TowaRd market-based skills for sustAINable Energy Efficient 
construction” is EU funded project under HORIZON 2020 programme, topic: 
Construction skills, Type of action:  CSA Coordination and support action. TRAINEE 
(2018-2020) is running in the frame of H2020 programme, as a follow-up action of the 
previous national projects in BUS initiative [17]. The overall objective is to increase the 
number of skilled building professionals according to recommendations from national 
qualification roadmap concerning two priorities, training of 4.500 building professionals 
and blue collar workers and overcoming barriers for implementation of EE measures 
in operation and maintenance.  
Specific objectives (SO) include upgrading two qualification schemes for technicians, 
building managers and engineers and development of large scale of training schemes 
for 5 blue collar qualifications and two RES occupations (designers and installers) by 
establishing the Knowledge Centre for support in development of sustainable EE 
market-based construction skills with annual capacity to replicate it to 10 training 
providers and 600 qualified construction workers (200 through training and 400 
through recognition of previous learning). 
Vocational Qualification Schemes VQS for installation of solar-thermal and 
photovoltaic systems will be implemented, engaging both blue collar workers 
(qualification level IV and III from NQF) and building professionals (for upgrading skills 
on qualification level Vb from NQF). This implementation will be conducted by training 
programmes for design and installation of solar-thermal systems organized on two 
levels – for blue-collar workers and for building professionals. This will be a specific 
challenge for realisation since the national procedure for developing qualifications and 
defining vocational training programs for qualification level higher than IV-th level in 
NQF is still not established. In fact the implementation of the law for NQF in 
Macedonia is still in the phase of development. For each training schemes and 
qualification level pilot training will be organized in order to test the relevance of the 
developed programs. 
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Educational 
and training 
programme 

Educational 
profile 

Developed by AEC 

Standard of 
qualification 

Occupational 
standard  

Approved by the AEC 
and included in the NQF 
by the National Board 
for the NQF 

Approved by the 
Ministry of Labor 
and Social Policy 

Can be developed by employers or 
service providers in education 

2.1. Stages in developing new qualifications 

The process of developing qualifications is regulated by the Law on the National 
Qualifications Framework (NQF). One of the most important features of the 
Macedonian Qualifications Framework is its openness for all types of qualifications, at 
all levels of education: general education, vocational education and training (3-year or 
4-year), post-secondary education, higher education and adult education. 
Developing a standard of qualification is a complex process based on co-operation 
between different stakeholders (fig. 1). The working group that develops the final 
description of the standards of qualification may include the following participants: 
representatives of policy institutions, employers, training providers and training. 
Phase 1 - Basis for developing new qualifications 
Phase 2 - Submission of a proposal for a new standard of qualification 
Phase 3 - Implementation of the proposal 
Phase 4 - Develop a standard of qualification 
Phase 5 - Approval of the standard of qualification  
Phase 6 - Re-accreditation of the standard of qualification   

 
Figure 1. Developing a standard of qualification 

2.2. Development of qualifications in adult education 

The qualifications in adult education are awarded on the basis of the Law on Adult 
Education and several other documents. Figure 2 below gives the procedure for 
developing qualifications for adult education.  
 

Figure 2. Procedure for developing qualifications 

Occupational 
Standard 

Standard of 
qualification

Educational 
program
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There are two main types of adult education programs: those based on the needs of 
the labor market and consequently occupational standards and those aimed at 
providing soft skills. 

2.3. Procedure for verification of special programs for adult 
education and verification of service providers 

The procedure for verification of special programs for adult education has four steps: 
• Request for verification of a special adult training program 
• Approval of an adult education program 
• Request for verification of the institution for adult education 
• Enrollment in the registers of verified programs and verified institutions and institutions. 

 

2.4 Development of Occupational standard for Designer/installer 
of RES systems in buildings 

A key element when creating training programme for certain qualification should be 
represented by a sectorial or domain-specific matrix of competences. The matrix is a 
planning and evaluation tool for trainees, teachers and educational institution that is 
providing the training. In contrast to description of national qualification pathways, the 
competence descriptions in the matrix of competences try to compare qualifications 
and training content focusing the operating process of employees. Within a given field 
of work therefore a maximized comparability of necessary professional requirements 
in core work tasks is guaranteed.    
In overall context the sectoral matrix of competences should satisfy the following 
requirements:  

 European compatibility and portability of competences acquired 
 Ability to classify various grades in the european education systems  
 Holistic description of competences with reference to a specific domain/sector  
 Instrument for skills development and training programs  
 Instrument for the development of job profiles and planning of human resources  
 Define and allow transitions at the horizontal interfaces   
 Scalability to more precise descriptions  for further development  
 Evaluation at the sectoral level  
 Orientation on the levels of education and training for self- and external evaluation 
 

The focus of this matrix is at the level of an engineer (EQF level 6) and technician 
(vocational education and training) (EQF levels 3-4). For defining competence matrix 
for qualification Designer/installer of RES systems, the scope of the core work tasks 
should include four renewable energy systems (PV, ST, HP, BM). Here, the 
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competency matrix of the partial area photovoltaic and solar thermal systems is 
presented, and it includes five areas of expertise / core work tasks:   

 

             Core work 
tasks 

 

Area of activity 

Photovoltaic systems Solar thermal systems 

1 Providing advice to a customer 
while keeping in mind customer-
specific requirements and 
conditions, in order to plan 
photovoltaic systems that meet 
demands, and to procure, install 
and maintain them. 

Providing advice to a customer 
while keeping in mind customer-
specific requirements and 
conditions, in order to plan solar 
thermal systems that meet 
demands, and to procure, install 
and maintain them. 

2 Planning a consumer PV system 
according to recognized rules of 
the technology, the legal 
requirements and the safety 
provisions. 

Planning a consumer ST system 
according to recognized rules of 
the technology, the legal 
requirements and the safety 
provisions. 

3 Installation, start-up and hand 
over a consumer PV system 
inclusive of briefing the 
customer, documentation and 
maintenance reports 

Installation, start-up and hand 
over a consumer ST system 
inclusive of briefing the 
customer, documentation and 
maintenance reports 

4 Maintain, repair, extend and 
adjust a consumer PV system in 
accordance with the guidelines 
of legislators, energy suppliers 
and manufacturers. 

Maintain, repair, extend and 
adjust a consumer ST system in 
accordance with the guidelines 
of legislators, energy suppliers 
and manufacturers. 

5 Plan, document and evaluate 
commercial consideration 
keeping in mind financial assets, 
ethical and social principles and 
the fundamental importance of 
sustainability, in order to be 
economically successful. 

Plan, document and evaluate 
commercial consideration 
keeping in mind financial assets, 
ethical and social principles and 
the fundamental importance of 
sustainability, in order to be 
economically successful. 

 
In the frame of the matrix are defined both competences for Designer of PV/ST 
systems at the level of an engineer (EQF level 6) which include all areas of expertise 
1-5 from table and competences for Installer of PV/ST systems at the level of 
technician (vocational education and training) (EQF levels 3-4), which include areas of 
expertise 3 and 4 from the above table. 
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Taking into account existing training programs that have their focus in electrical 
engineering, thermal engineering, or other educational goals, fundamentals of 
electrical engineering and thermal engineering are included. Thus, the lateral entry 
into the qualification program should be possible. The matrix of competences contains 
no terms of reference, oriented towards research and development, but at level 6 of 
the EQF it is possible to find components out of the first cycle of a university study. 
Knowledge, skills and competences for each of the five areas of activities are 
identified as follows (and can be transposed to both PV and ST occupations: 
1st area of activity: 
Providing advice to a customer while keeping in mind customer-specific requirements 
and conditions, in order to plan photovoltaic/solar thermal systems that meet 
demands, and to procure, install and maintain them. 
 

He can provide, 
determine, 
document and 
evaluate basic 
information for 
PV/ST system 
with a set of 
instruments 
(measurements, 
devices, 
software etc.) 

He can create 
and present 
standard 
planning layouts 
for consumer 
service, and 
also adapt them 
to the needs 

He can produce 
extensive 
planning 
concept, based 
on technical and 
financial 
framework 
conditions 

He can convince 
the client in 
ecological and 
economic value 
added by PV/ST 
system 

He can provide 
advice on 
complex energy 
concepts 

 

2nd area of activity: 
Planning a consumer PV/ST system according to recognized rules of the technology, 
the legal requirements and the safety provisions. 
 

He can select 
suitable 
components 
when planning 
PV/ST system 
for geometric 
and simple 
electrical 
dimensioning 

He can choose 
relevant and 
suitable 
operating 
equipment from 
that available on 
the market, 
keeping in mind 
the rules of the 
technology and 
dimensioning as 
a foundation of 
the system 

He can use 
current 
simulation 
software to 
assess and 
optimize energy 
efficiency of 
components 

He can evaluate 
current 
guidelines of 
legislators, 
energy suppliers 
and include 
them in planning 

He can combine 
and extend the 
utilization 
spectrum of 
RES systems, 
through energy 
stirage, energy 
management 
etc. 
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3rd area of activity: 
Installation, start-up and hand over a consumer PV/ST system inclusive of briefing the 
customer, documentation and maintenance reports 
 

He is aware of 
potential 
hazards when 
installing 
systems and 
avoids 
accidents by 
using safety 
measures, 
devices and 
equipment 

He can plan 
installation / 
install the 
mounting 
fixtures on a 
roof or an open 
surface and fix 
the module 
according to 
specifications of 
the 
manufacturer. 
He can electrical 
connect PV  
module to 
functional DC 
cabling and lead 
these strings to 
generator or 
inverter. 

He can carry out 
inverter mounting 
with grid 
connection, 
professionally and 
according to the 
plan, implementing 
safety guidelines, 
fire protection 
standards and 
earthing. 

He can visually 
check the 
installation, he can 
inspect the 
installation in 
terms of 
correspondence 
with technical 
documentation 
and test the 
equipment to 
convene the data 
sheets, in order to 
put in operation 
the system 

He can hands 
over the 
installed 
PV/ST system 
to the 
consumer 
along with the 
testing report 
and consumer 
information 
with 
explanation of 
the operating 
steps, 
maintenance 
and control 
measures, in 
order to be 
able to utilize 
and safely 
operate the 
system 

He is familiar 
with current 
possibility for 
data evaluation 
and web-based 
control of the 
system, and 
thus informs the 
consumer with 
these functions 
and can 
integrate 
specific 
solutions for 
data 
visualization and 
processing. 

 He can install 
the mounting 
fixtures on a 
roof or an open 
surface and fix 
the module 
according to 
specifications of 
the 
manufacturer 
and mount 
properly 
installation 
pipes, joints, 
sealing fittings  

He can carry out 
joiningpipes, 
soldering pipe 
joints, gluing pipe 
joints, sealing 
fittings, testing for 
plumbing leaks. 

He can visually 
check the 
installation, he can 
inspect the 
installation in 
terms of 
correspondence 
with technical 
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documentation 
and test the 
equipment to 
convene the data 
sheets, in order to 
put in operation 
the system 

 

 

4th  area of activity: 

Maintain, repair, extend and adjust a consumer PV/ST system in accordance with the 
guidelines of legislators, energy suppliers and manufacturers. 
 

He knows the 
standard 
procedures for 
maintenance of 
PV/ST system, 
carry them and 
document the 
work in 
maintenance 
report. 

He can asses 
error-free 
functioning and 
can detect 
errors through 
checks, 
measurement 
and testing 
procedures. 

He can can 
profesionally 
repair 
mechanical, 
electrical ar 
safety related 
errors in the 
system and then 
document the 
restoration 

He cares about 
legal obligations 
to modernize or 
innovate the 
existing systems 
in current state 
of technology, 
informs the 
consumer about 
this and is 
qualified to carry 
out necessary 
technological 
changes 

He can connect 
and functional 
integrate the 
system with 
other household 
energy platforms 
anticipating 
benefits and 
new utilization 
possibilities. 

 

 
5th  area of activity: 
Plan, document and evaluate commercial consideration keeping in mind financial 
assets, ethical and social principles and the fundamental importance of sustainability, 
in order to be economically successful. 
 

He understands 
the time and 
material 
required for 
building PV/ST 
system and 
provides 
evidence for the 

He can use 
simulation 
software to 
determine 
finantial results 
expected from 
the planned 
PV/ST system, 

He pays 
attention to 
sustainable 
processes with 
regard to 
operational 
management 
and consumer 

He looks out for 
current 
technological 
innovations for 
energy 
efficiency and 
utilization of 
RES, optimizes 

He can use 
modern 
methods for 
project 
management to 
control the 
process and 
produces audits 
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number of hours 
worked and 
materials 
employed when 
building the 
system, for the 
purpose of 
providing total-
cost quotation 
and commercial 
invoicing of 
consumer order 

and is qualified 
to explain this to 
the consumer, 
including diverse 
scenarios for 
financing and 
remuneration for 
electricity fed in 
the grid. 

satisfaction. the operational 
process to 
extend the 
range of 
services offered. 

for certification 
of the company 
for the quality 
standards. 

 
 

3. Acquired knowledge, skills and professional 
competences 

3.1 Engineer with certified skills for Design of photovoltaic 
systems in buildings 

 The scope of the competences that this professional will have after completing the 
training is: 
1. The ability to identify systems and components specific  to system’s location, layout 
and configuration in order to provide an advice to the consumer and do planning of the  
most adequate system 
2.  The ability to define required installation area, orientation and tilt for PV module, 
taking account of shading, solar access, structural integrity and appropriateness for 
the building or climate 
3.  The ability to project the electrical design, including determining design currents, 
selecting appropriate conductor types and ratings for each electrical circuit, 
determining appropriate size, ratings and locations for all associated equipment and 
subsystems and selecting an appropriate interconnection point by using software 
4.  The ability to plan maintenance and repairing and adjustment of the system in 
accordance to  legal guidelines and evaluate commercial considerations 
5.  The ability to work safely using the required tools and equipment and implementing 
safety codes and standards and to identify plumbing, electrical and other hazards  
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3.2 Certified Installer of photovoltaic systems in buildings 

 The scope of the competences that this professional will have after completing the 
training is: 
1. The ability to identify systems and components specific  to system’s location, layout 
and configuration and to provide total cost quotation and commercial invoicing 
2.  The ability to prepare the required installation area, orientation and tilt for PV 
module, taking account of shading, solar access, structural integrity and 
appropriateness for the building or climate 
3.  The ability to install the mounting fixtures on a roof or an open surface and fix the 
module according to specifications of the manufacturer and join properly conductor 
lines, switches and other relevant equipment and subsystems and selecting an 
appropriate interconnection point according to the PV system design 
4.  The ability to maintain, repair and adjust the system in accordance to legal 
guidelines and scheduled servicing 
5.  The ability to work safely using the required tools and equipment and implementing 
safety codes and standards and to identify plumbing, electrical and other hazards  

3.3 Engineer with certified skills for Design of solar-thermal 
systems in buildings 

The scope of the competences that this professional will have after completing the 
training is: 
1. The ability to identify systems and components specific  to system’s location, layout 
and configuration in order to provide an advice to the consumer and do planning of the  
most adequate system 
2.  The ability to define required installation area, orientation and tilt for solar water 
heater, taking account of shading, solar access, structural integrity and 
appropriateness for the building or climate 
3.  The ability to project the proper design of installation pipes, joints, sealing fittings 
and their positioning, adjusted to different roof types 
4.  The ability to plan maintenance and repairing and adjustment of the system in 
accordance to  legal guidelines and evaluate commercial considerations 
5.  The ability to work safely using the required tools and equipment and implementing 
safety codes and standards and to identify plumbing, electrical and other hazards  
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3.4 Certified Installer of solar-thermal systems in buildings 

 The scope of the competences that this professional will have after completing the 
training is: 
1. The ability to identify systems and components specific  to system’s location, layout 
and configuration and to provide total cost quotation and commercial invoicing 
2.  The ability to prepare installation area, adjust orientation and tilt for solar water 
heater, based on the design of the solar-thermal system 
3.  The ability to install the mounting fixtures on a roof or an open surface and fix the 
module according to specifications of the manufacturer and join properly installation 
pipes, joints, sealing fittings  
4.  The ability to maintain, repair and adjust the system in accordance to legal 
guidelines and scheduled servicing 
5.  The ability to work safely using the required tools and equipment and implementing 
safety codes and standards and to identify plumbing, electrical and other hazards  
 
 

4. Training program for use of RES in buildings developed 
in TRAINEE 

The trainings are developed in line with the requirements of the revised Directive 
2018/2001/EU on the promotion of the use of energy from renewable resources. 
The content of training include a detailed state-of-art of the subject treated in the 
particular training course, giving an overview of materials and techniques for 
implementation, basics of design and use of software, proper installation and 
maintenance of solar thermal and photovoltaic system installation, theoretical 
explanations of the processes, covering ecological aspects, components, 
characteristics and dimensioning of solar systems, providing good knowledge of ISO 
standards of quality, techniques for measuring energy savings and issues from work 
safety. 
This training program is organized in two modules:  
Module 1: Installation and design of solar-thermal systems on two levels – for blue 
collar workers and building professionals  
Module 2: Installation and design of photovoltaic systems on two levels - for blue 
collar workers and building professionals  
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4.1 Minimum requirements for successful applicants for trainees 

The training course is targeting candidates with the following working experience, who 
have undergone, the following types of training: 
 

 For 1st level (installers): a vocational training scheme corresponding to at least 
three years education in technical education (electrician, mechanic, construction 
technician etc.) or workplace learning/experience or non-formal training as 
plumber, electrician, and have relevant plumbing, electrical and roofing skills 

 For 2nd level (designers): a higher education qualification corresponding to at 
least 180 ECTS in technical academic education (electrical engineer, mechanical 
engineer, civil engineer etc.)  

 

A detailed structure of the program as well as the description of the module is 
explained below. 
 

 
 

Figure 3. Schematic representation of training structure 
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4.2 Training content 

Module 1: Installation and design of solar-thermal systems on two levels – for 
blue collar workers and building professionals  
  
The first module covers the following areas: 

 Introduction to solar energy and solar-thermal systems  
 Collector & system types  
 Installation of solar-thermal systems 
 Design of Solar-thermal systems  
 System maintenance  
 Techno-economic analysis with environmental aspects 
 Safety requirements at workplace 

This course focuses on the designer’s ability to complete a design from site survey 
and assessment through construction drawings and into permitting and 
commissioning. It provides the Solar-thermal designer, contractor or installer with a 
comprehensive understanding of Solar-thermal design. These skills are essential for 
designers of commercial systems and complex residential systems such space 
heating applications. This course provides an in depth knowledge of the tools and best 
practices needed for complex Solar-thermal systems. 
The first level of the first module aiming installation of solar-thermal systems for blue 
collar workers includes the following chapters: 

1. Introduction to solar-thermal systems 
2. Collector & system types 
3. Installation of solar-thermal systems 
4. System maintenance 
5. Safety requirements at workplace 

 

The second level - Design of solar-thermal systems for building professionals 
encompass of: 

1. Introduction to solar energy & solar-thermal systems  
2. Collector & system types 
3. Design of Solar-thermal systems  
4. Technical procedures for design of solar-thermal systems 
5. Design of hybrid solar PVT systems 
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6. Techno-economical analysis with environmenatal aspects 
7. Safety requirements at workplace 

 
Module 2: Installation and design of photovoltaic systems on two levels - for 
blue collar workers and building professionals 
 
The second module covers the following areas: 

 Photovoltaic Basics 
 PV Modules and Other Components of Grid-Connected Systems and Stand-

alone Photovoltaic Systems  
 Mounting Systems and Building Integration  
 Installing, Commissioning and Operating 
 Design of Photovoltaic Systems  
 Economics, Environment, Procurement and Legislation  
 Safety requirements at workplace   

This course focuses on the designer’s ability to complete a design from site survey 
and assessment through construction drawings and into permitting and 
commissioning. It provides the PV Solar system designer, contractor or installer with a 
comprehensive understanding of PV Solar system design. These skills are essential 
for designers of commercial systems and complex residential systems such space 
heating applications. This course provides an in-depth knowledge of the tools and best 
practices needed for complex PV Solar systems. 
The first level of module 2 of training material develop skills for installation of PV solar 
systems for blue collar workers through the following chapters: 

1. Photovoltaic Basics 
2. PV Modules and Other Components of Grid-Connected Systems 
3. Mounting Systems and Building Integration  
4. Installing 
5. Stand-alone Photovoltaic Systems  
6. Safety requirements at workplace   

 
And the second level of module 2 is dedicated to design of PV solar systems for 
building professionals and includes the following chapters: 

1. Photovoltaic Basics 
2. PV Modules and Other Components of Grid-Connected Systems 
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3. Design of PV systems: Site Surveys and Shading Analysis, Planning and Sizing 
of Photovoltaic Systems and using Simulation Software  

4. Mounting Systems and Building Integration  
5. Installing, Commissioning and Operating: Grid-Connected Photovoltaic 

Systems and Stand-alone Photovoltaic Systems  
6. Economics and Environmental Issues 
7. Procurement and legislation  
8. Safety requirements at workplace   

 

4.3 The training material 

The training material of the TRAINEE RES courses is in line with the requirements of 
revised Directive 2018/2001/EU on the promotion of the use of energy from renewable 
resources. Each module of the course is supplemented by a handbook which consists 
of three units: 

 An information manual with the didactical material 
 A workbook with hand-outs from the presentations during the training 
 Links to on-line repository of supplemental material 

The handbook works as a study guide for the trainees and supports the practical part 
of the courses (fig. 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Cover pages of training material 
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5. Software for simulation of energy efficiency of the system 

Both modules for designers include classes for use of software for simulation and 
calculation of energy efficiency of the systems that are subject of design. 
For photovoltaic system ACCA software was used, for which agreement for 
collaboration with the Italian software company was established. 

 
 

6. Costs related to the implementation of the training 
courses 

The costs related to the course organization and the course examination are 
categorized in the following lines: 

 

Course organization: 

 

Course examination: 

 

 renting rooms 
 costs of trainers 
 printing materials 
 laboratory equipment 
 catering 
 administration, supporting personal 
 marketing and advertisement of the 

courses 

 preparing, organizing and carrying 
out theoretical and practical exam 

 printing examination papers 
 payment for the services of 

members of the examination 
committee 

 issuance of certificates 
 

 

The training provider must also consider the cost incurred in the process of 
accreditation of the training courses. 
 
The following table shows a breakdown of the costs incurred in the implementation of 
the TRAINEE RES training course by the Faculty of electrical engineering and 
information technologies at Ss Cyril and Methodius University in Skopje, Macedonia. 
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Type of courses offered Module 1: Installation and design of solar-thermal systems 
on two levels – for blue collar workers and building 
professionals  

Module 2: Installation and design of photovoltaic systems on 
two levels - for blue collar workers and building professionals  

Number of participants 10 

Number of trainers 3 per course 

Number of hours 10 days, 8 hours each = 80 hours 

Costs and expenses 
(excl.VAT) 

Conversion Cost per participant 
per training 

Hall and presentation 
equipment 

10 days x 200 eur per day = 2,000 eur 200 eur 

Refreshment 10 participants x 10 days x 2  breaks  
x 5 eur=  1,000 eur 

100 eur 

Lunch 10 participants x 10 days x 20 Eur = 
2,000 eur 

200 eur 

Laboratory equipment Available at the facilities of the Faculty / 

Cost of trainers 80 hours x 20 eur/hour = 1600 eur 160 eur 

Printing materials 20 eur per training material  20 eur 

Printing Certificates 10 eur per training material  10 eur 

Supporting personal for 
quality assurance of trainings 

3000 eur total (for 60 trainees) 50 eur 

Payment of services for 
members of examination 
committee 

8 hours x 20 eur/hour = 160 eur 16 eur 

 TOTAL per participant 756 eur 

 TOTAL per participant (without 
catering) 

456 eur 

 

Course fee: During the lifetime of the TRAINEE project the courses are subsidized by 
the program H2020 and are offered free of charge for the limited number of 
participants. 
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7. Realization of the trainings 

The training preparation started in November 2018 by project partner UKIM, 
responsible for developing the training programmes for solar energy on two levels (for blue-
collar workers and for building professionals). In order to map the existing needs of the 
building companies and the market in this sector, as well as to learn about all contemporary 
aspects of use of solar energy in building sector a series of workshops with targeting 
stakeholders, experts and professionals were organized. All project partners were engaged in 
participation at the workshops. After summarizing the conclusions from the workshops, UKIM 
developed training material for trainings of blue collar workers and professionals for solar 
energy including basic concepts, technologies, applications and practical installation of solar-
thermal and photovoltaic systems.  
The final numbers representing the impact of the trainings are: 

 129 applications received 

 14 rejected due to not meeting requirements 

 115 trainees accepted for trainings: 

o 15 trainees for design of solar-thermal systems (1 group) 

o 11 trainees for installation of solar-thermal systems (1 group) 

o 55 trainees for design of photovoltaic systems (2 groups) 

o 34 trainees for installation of photovoltaic systems (2 groups)  

 

Preparation of training materials: All information and knowledge is summarised in a 
Training material and Power-point presentations, organized in accordance to the 
training modules, using examples and building construction details, calculations and 
economic analyses for implementing the energy efficiency measures and their impact 
on the overall investment.  
Training materials for participants composed of: The handbooks, 160 pages for 
module 1 for solar-thermal systems and 310 pages for the Module 2 for photovoltaic 
systems, was written and printed in color as publication. Power point slides and 
Agenda were printed in color as well. In addition, the evaluation form for participants’ 
feedback and certificate’s design were created. Each participant received folder, 
pencil, notebook and project Broshure.  
Two types of training materials were used: general and additional. General materials 
included Power point presentation, and Handbooks. The software programs was 
available for all the participants. Additional materials included referenced literature 
related to energy efficiency and web – links with video content. 
The information and knowledge were presented using lap top, projector, flip-chart, 
paper and pens. 



 

 

D 2.7  785005 — TRAINEE — H2020-EE-2016-2017/H2020-EE-2017-CSA-PPI 
Page 24 of 69 

 

 

 

 

This project has received funding from the European Union’s 
Horizon 2020 research and innovation programme under 
grant agreement No 785005 

 

8. Conclusion and suggesstions 

a) There is an evident need for developing separate occupational standard for 
RES skills 

b)  The job demand is growing every next year, especially for PV systems, which 
is represented  with the division in the interest of applicants for training 

c)  The interest for acquiring knowledge is recognized by trainees, even when 
there is still no strict legislation 

d)  Trainings were well accepted and revoke higher interest for future trainings 

e)  More strategies and actions should be pursued actively to speed up the 
process in creating a sustainable-oriented training schemes for RES. 
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Annex 1: ANNOUNCEMENT OF THE TRAINING 
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Annex 2: AGENDA OF THE TRAINING 

Module 1: Installation and design of solar-thermal systems on two levels – for 
blue collar workers and building professionals  
 
Day 1 – Theoretical classes 
 
08:00-08:30 Registration  
08:30-09:00 Info  
09:00-10:30 CHAPTER 1 Introduction to solar-thermal systems 

 Solar insulation and geographical variations  
 Collector placement within a building cluster 

10:30-10:45 Pause 
10:45-12:15 CHAPTER 2 Collector & system types 

 Types of hot water solar systems 
 Solar-thermal energy collectors 
 Heat transfer fluid 

 Piping arrangements 
12:15-13:00 Pause 

 13:00-14:30 Storage tank 
 Heat exchangers 
 Pumps 
 Expansion tank 
 Back-up/supplemental heater 

 Controls 
14:30-14:45 Pause 

 14:45-16:15 Case studies and exercises 
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Day 2 - Theoretical classes 
 
08:30-09:00 Registration 
09:00-10:30 CHAPTER 3 Installation of solar-thermal systems 

 Installation of single and dual tanks systems  
10:30-11:00 Pause 

 11:00-12:30 Collector mounting 
12:30-12:45 Pause 

 12:45-14:15 Proper pipe flashing 
14:15-15:00 Pause 

 15:00-16:30 Roof mounting 
 
Day 3 - Theoretical classes 
 
08:30-09:00 Registration 

 09:00-10:30 Controls 
 Case studies and exercises 

10:30-11:00 Pause 
11:00-12:30 CHAPTER 4 System maintenance 

 General maintenance  
12:30-12:45 Pause 

 12:45-14:15 Glycol fluid care 
 Case studies and exercises 

14:15-15:00 Pause 
15:00-16:30 CHAPTER 5 Safety requirements at workplace 

 Safety equipment 
 Site safety 
 On-site risk assessment 
 Hazards: physical hazards, electrical hazards, chemical hazards 
 Electrical shock 

 Good work habits 
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Day 4 – Practical classes 
 
09:00-17:00 Safety at workplace 
Introduction to working materials and tools 
 
Day 5 – Practical classes 
09:00-17:00 Training for pipes and tanks installation 
 
 
Day 6 – Practical classes 
09:00-17:00 Collector mounting on different sites 
 

 
Day 7 – Practical classes 
09:00-17:00 Control system installation 
 

 
Day 8 – Practical classes 
09:00-17:00 Regular checks, maintenance, troubleshooting and best practices of 
solar-thermal systems 
 

 
Day 9 – Practical classes 
09:00-17:00 Installation of complex and large-scale solar-thermal systems 
 

 
Day 10 – Examination 
09:00-17:00 Theoretical examination 
Practical examination 
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Module 2: Installation and design of photovoltaic systems on two levels - for 
blue collar workers and building professionals 
 
Day 1 – Theoretical classes 
 
08:00-08:30 Registration  
08:30-09:00 Info  
09:00-10:30 CHAPTER 1 Introduction to solar energy & solar-thermal systems 

 Solar insulation and geographical variations  
 Site selection, azimuth, angle of incidence 

 Shading 
10:30-10:45 Pause 

 10:45-12:15 Three types of heat transfer  
 Collector placement within a building cluster 

CHAPTER 2 Collector & system types 
 Collector performance indices 
 Types of hot water solar systems 
 Solar-thermal energy collectors 

 Heat transfer fluid 
12:15-13:00 Pause 

 13:00-14:30 Piping arrangements 
 Storage tank 
 Heat exchangers 
 Pumps 
 Expansion tank 
 Back-up/supplemental heater 

 Controls 
14:30-14:45 Pause 

 14:45-16:15 Case studies and exercises 
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Day 2 – Theoretical classes 
 
08:30-09:00 Registration 
09:00-10:30 CHAPTER 3 Solar-thermal design 

 On-site visit and site survey 
 Building hot water demands 
 Basic solar system design  

 Collector site placement 
10:30-11:00 Pause 

 11:00-12:30 Structural (foundation) 
 Mechanical considerations: piping, valves, strainers and filters, fluid, pumps, types of 

of heat exchangers used, type storage tank used, integration of solar collector system 
into existing hot water distribution system, control 
12:30-12:45 Pause 
12:45-14:15 CHAPTER 4 Technical procedures for design of solar-thermal 
systems 

 Site dependent dimensioning of the system 
 Hydraulic calculations and losses 
 Dimensioning optimal water flow 

 Hydraulic pump and controller adjustments and corrections 
14:15-15:00 Pause 

 15:00-16:30 System startup considerations and commissioning 
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Day 3 - Theoretical classes 
 
08:30-09:00 Registration 
09:00-10:30 CHAPTER 5 Design of hybrid solar PVT systems 
 

 Classification, types and parameters of hybrid PVT systems 
 EE and application of hybrid PVT systems 

10:30-11:00 Pause 
 11:00-12:30 Case studies and exercises 

12:30-12:45 Pause 
12:45-14:15 CHAPTER 6 Techno-economical analysis with environmental 
aspects 

 Economic benefits of installation of Solar-thermal home system 

 Environmental aspects of installation of ST systems during whole life cycle 
(production, installation, maintenance and decomposition) 
14:15-15:00 Pause 
15:00-16:30 CHAPTER 7 Safety requirements at workplace 

 Safety equipment 
 Site safety 
 On-site risk assessment 
 Hazards: physical hazards, electrical hazards, chemical hazards 
 Electrical shock 

 Good work habits 
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Day 4 – Practical classes 
 
09:00-17:00 On-site visit and site survey 
Building hot water demands 
 

Day 5 – Practical classes 
09:00-17:00 Design of solar-thermal systems and hybrid PVT systems 
 
 
Day 6 – Practical classes 
09:00-17:00 Application of software for design of solar-thermal systems 
 

 
Day 7 – Practical classes 
09:00-17:00 Application of software for design of solar-thermal systems 
 

 
Day 8 – Practical classes 
09:00-17:00 Techno-economical analysis 
 

 
Day 9 – Practical classes 
09:00-17:00 Construction, supervision, life cycle maintenance, commissioning 
and best practices 
 

Day 10 – Examination 
09:00-17:00 Theoretical examination 
Practical examination 
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Annex 3: DESIGN OF THE CERTIFFICATE 

 4  
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Annex 4: LIST OF TRAINEEs for USE of SOLAR ENERGY 

Pilot training on Design of solar thermal systems in buildings  
 

 Name and surname Company/Institution 

1 Aleksandra Mladenovik   Skam Studio 
2 Andreja Filipovik Filbis DOOEL 
3 Antonio Jovanovski   
4 Blagica Andonovska   IRD Engineering 
5 Elena Kocovska   
6 Pane Ristovski   
7 Radoslav Petrovski   
8 Sanja Avramoska   
9 Stojan Noveski  OEMUC “Sv. Naum Ohridski” Ohrid 
10 Vedran Andonov  EkoMozaik 
11 Viktorija Kjurcievska DOOEL " Foto Real " Bitola 
12 Spase Stojanovski Sping-Plus 
13 Dejan Simjanoski   
14 Kosta Sekulovski  
15 Dejan Krsteski  

 
LECTURE 1, Date: June 17th 2019 (Monday), Venue: EC Macedonia, hall 4, floor 5 
LECTURE 2, Date: June 18th 2019 (Tuesday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 3, Date: June 20th 2019 (Thursday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 4, Date: June 21th 2019 (Friday), Venue: Stara Kukja Event centre, annex 
LECTURE 5, Date: June 24th 2019 (Monday), Venue: Stara Kukja Event centre, annex 
LECTURE 6, Date: June 25th 2019 (Tuesday), Venue: Stara Kukja Event centre, annex 
LECTURE 7, Date: June 26th 2019 (Wednesday), Venue: Stara Kukja Event centre, annex 
LECTURE 8, Date: June 28th 2019 (Friday), Venue: Stara Kukja Event centre, hall 1 
LECTURE 9, Date: July 2nd 2019 (Tuesday), Venue: Stara Kukja Event centre, on-site 
LECTURE 10-exam, Date: July 4th 2019 (Thursday),Venue: Stara Kukja Event centre, hall2 
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Pilot training on Installation of solar thermal systems in buildings  
 

 Name and surname Company/Institution 
1 Brane Poposki   
2 Daniel Tasevski   
3 Jane Poposki   
4 Pane Ristovski   
5 Vojcho Stankovski   
6 Risto Stamenkovski   
7 Dejan Simjanoski   
8 Stane Stojcevski   
9 Spase Stojanovski Sping-Plus 
10 Kosta Sekulovski  
11 Dejan Krsteski  

 
LECTURE 1, Date: June 17th 2019 (Monday), Venue: EC Macedonia, hall 4, floor 5 
LECTURE 2, Date: June 18th 2019 (Tuesday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 3, Date: June 21th 2019 (Friday), Venue: Stara Kukja Event centre, summer hall 
LECTURE 4, Date: June 24th 2019 (Monday), Venue: Stara Kukja Event centre, summer hall 
LECTURE 5, Date: June 25th 2019 (Tuesday), Venue: Stara Kukja Event centre, sum. hall 
LECTURE 6, Date: June 26th 2019 (Wednesday), Venue: Stara Kukja Event centre, sum hall 
LECTURE 7, Date: July 1st 2019 (Monday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 8, Date: July 2nd 2019 (Tuesday), Venue: Stara Kukja Event centre, on-site 
LECTURE 9, Date: July 3rd 2019 (Wednesday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 10-exam, Date: July 4th 2019 (Thursday), Venue: Stara Kukja Event centre, hall 2 
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Pilot training on design of photovoltaic systems in buildings – Group 1 
 Name and surname Company/Institution 

1 Albert Berisha   
2 Blazo Jovanov Konekt-MT 
3 Blerant Ramadani  Unt.edu.mk 
4 Boban Jakimovski   Revizija na IPA 
5 Bojana Stanojevska Pecurovska   
6 Damjan Postolovski  SWIFT DATA DOO 
7 Daniel Lalkov    
8 Dejan Gjorgjijoski   
9 Dejan Mitev Filbis DOOEL 
10 Despina Trajkovska  AD ESM 
11 Eleonora Bekarovska OKTA 
12 Filip Arizankovski   
13 Filip Stojanovski Centar za klimatski promeni 
14 Georgi Bogoev    
15 Goran Stoilov AD ESM 
16 Goran Velichkovski ADSDP 
17 Gordana Trajkovska    
18 Hristinka Matoska   
19 Ilija Kjiroski EVN elektrosnabduvanje 
20 Iskra Jacheva  FEIT 
21 Ivica Mircevski  Termosystem, Skopje 
22 Jasminka Dimitrova Kapac   MACEF 
23 Kristina Kuzeska  FEEIT 
24 Lazar Murdzev     
25 Robert Lazov Energo Sistem DOO - Skopje 
26 Ljubica Trendafilova  FEIT 
27 Risto Cesmedzievski Solarmak DOO Skopje 

 
LECTURE 1, Date: June 17th 2019 (Monday), Venue: EC Macedonia, hall 4, floor 5 
LECTURE 2, Date: June 18th 2019 (Tuesday), Venue: Stara Kukja Event centre, hall 1 
LECTURE 3, Date: June 19th 2019 (Wednesday), Venue: Stara Kukja Event centre, hall 1 
LECTURE 4, Date: June 20th 2019 (Thursday), Venue: Stara Kukja Event centre, hall 1 
LECTURE 5, Date: June 21th 2019 (Friday), Venue: Stara Kukja Event centre, hall 1 
LECTURE 6, Date: June 24th 2019 (Monday), Venue: Stara Kukja Event centre, hall 1 
LECTURE 7, Date: June 25th 2019 (Tuesday), Venue: Stara Kukja Event centre, hall 1 
LECTURE 8, Date: June 26th 2019 (Wednesday), Venue: Stara Kukja Event centre, hall 1 
LECTURE 9, Date: July 1st 2019 (Monday), Venue: Stara Kukja Event centre, on-site 
LECTURE 10-exam, Date: July2nd 2019 (Tuesday), Venue: Stara Kukja Event centre, hall 1 
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Pilot training on design of photovoltaic systems in buildings – Group 2 
 Name and surname Company/Institution 

1 Magdalena Stojanova   
2 Majda Krajcevski Dimitrovska    
3 Makedonka Andeva SKAM Studio 
4 Marija Matoska Pop-Trpeva   Independent designer 
5 Marko Jovanovski   
6 Metodi Ilioski Cakar - Partners 
7 Micho Dushkov   Rade Konchar TEP 
8 Miha Labroski  Vodostopanstvo AD 
9 Mirsat Zekiroski  Mirsat Komerc 
10 Mitko Kocev Konekt-MT 
11 Muaz Halimi AD ESM 
12 Natalija Bikovska AD ESM 
13 Oliver Stojcevski EVN Elektrani 
14 Pero Avakumovski   ESM 
15 Robin Bojcevski   ARESE Solutions 
16 Sasha Hadzi Jordanova IMI 
17 Sasko Karadakov Rade Koncar TEP 
18 Senad Beshiroski   
19 Stefce Petrov   
20 Stevan Markovski   Sieto Doo 
21 Stojan Noveski   
22 Tea Savikevik   
23 Tina Manoleva FEEIT 
24 Valentin Tasevski   
25 Viktorija Kjurcievska   
26 Vladimir Popovski AD ESM 
27 Filip Boshkov FEIT 
28 Aleksandar Petrovski ARESE Solutions 

 
LECTURE 1, Date: June 17th 2019 (Monday), Venue: EC Macedonia, hall 4, floor 5 
LECTURE 2, Date: June 19th 2019 (Wednesday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 3, Date: June 21th 2019 (Friday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 4, Date: June 24th 2019 (Monday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 5, Date: June 25th 2019 (Tuesday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 6, Date: June 26th 2019 (Wednesday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 7, Date: June 27th 2019 (Thursday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 8, Date: June 28th 2019 (Friday), Venue: Stara Kukja Event centre, hall 2 
LECTURE 9, Date: July 1st 2019 (Monday), Venue: Stara Kukja Event centre, on-site 
LECTURE 10-exam, Date: July 2nd 2019 (Tuesday), Venue: Stara Kukja Event centre, hall 1 
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Pilot training on Installation of photovoltaic systems in buildings – Group 1 

 Name and surname Company/Institution 

1 Blagoja Avramoski  ESM Energetika Skopje 
2 Blazo Jovanov  Konekt MT 
3 Boce Panchevski  EVN Elektrani 
4 Davor Spirovski EVN Elektrani 
5 Dragan Stanojevik Makstil Skopje 
6 Dushko Lazorovski MRT, Alfa TV 
7 Filip Arizankovski   
8 Goran Angelovski   
9 Goran Murdzev Elpekom DOOEL Skopje 
10 Gorgi Mingovski Elpekom DOOEL Skopje 
11 Iftim Velkov Metal Jug, Kavadarci 
12 Igor Cheshmedjievski Solarmak DOO Skopje 
13 Joze Karlovski BEG 
14 Lazar Murdjev Elpekom DOOEL Skopje 
15 Ljubisha Krstevski EVN Elektrani 
16 Goran Velickovski ADSDP 
17 Robin Bojcevski   ARESE Solutions 
18 Aleksandar Petrovski ARESE Solutions 

19 Boban Jakimovski   Revizija na IPA 

 
LECTURE 1, Date: June 17th 2019 (Monday), Venue: EC Macedonia, hall 4, floor 5 
LECTURE 2, Date: June 18th 2019 (Tuesday), Venue: Stara Kukja Event centre, annex 
LECTURE 3, Date: June 19th 2019 (Wednesday), Venue: Stara Kukja Event centre, annex 
LECTURE 4, Date: June 20th 2019 (Friday), Venue: Stara Kukja Event centre, annex 
LECTURE 5, Date: June 27th 2019 (Thursday), Venue: Stara Kukja Event centre, annex 
LECTURE 6, Date: June 28th 2019 (Friday), Venue: Stara Kukja Event centre, annex 
LECTURE 7, Date: July 1st2019 (Monday), Venue: Stara Kukja Event centre, annex+on-site 
LECTURE 8, Date: July 2nd 2019 (Tuesday), Venue: Stara Kukja Event centre, annex 
LECTURE 9, Date: July 3rd 2019 (Wednesday), Venue: Stara Kukja Event centre, annex 
LECTURE 10 - exam, Date: July 4th 2019 (Thursday), Venue: Stara Kukja Event centre, 
main hall 
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Pilot training on Installation of photovoltaic systems in buildings – Group 2 
 

 Name and surname Company/Institution 

1 Metodija Gjorgjievski   
2 Micho Dushkov Rade Koncar TEP  
3 Riste Jankov  ARESE Solution 
4 Risto Cesmedzievski Solarmak DOO Skopje 
5 Sashko Karadakov Rade Koncar TEP  
6 Shpetim Ramadani   
7 Sime Dobrevski   
8 Stefce Petrov   
9 Tome Brajkovski   
10 Toni Aceski    
11 Vanco Spaseski Stopanska Komora na Makedonija 
12 Zoran Vasilevski MRT, Alfa TV 
13 Zvonko Jovanovski EVN Elektrani 
14 Zvonko Serafimovski EVN Elektrani 
15 Mitko Kocev Konekt-MT 

 

LECTURE 1, Date: June 17th 2019 (Monday), Venue: EC Macedonia, hall 4, floor 5 
LECTURE 2, Date: June 18th 2019 (Tuesday), Venue: Stara Kukja Event centre, sum. hall 
LECTURE 3, Date: June 19th 2019 (Wednesday), Venue: Stara Kukja Event centre, sum.hall 
LECTURE 4, Date: June 20th 2019 (Thursday), Venue: Stara Kukja Event centre, sum.hall 
LECTURE 5, Date: June 27th 2019 (Thursday), Venue: Stara Kukja Event centre, sum.hall 
LECTURE 6, Date: June 28th 2019 (Friday), Venue: Stara Kukja Event centre, summer hall 
LECTURE 7, Date: July 1st 2019 (Monday), Venue: Stara Kukja Event centre, on-site 
LECTURE 8, Date: July 2nd 2019 (Tuesday), Venue: Stara Kukja Event centre, summer hall 
LECTURE 9, Date: July 3rd 2019 (Wednesday), Venue: Stara Kukja Event centre, sum. hall 
LECTURE 10 - exam, Date: July 4th 2019 (Thursday), Venue: Stara Kukja Event centre, 
summer hall 
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Annex 5: PHOTOES FROM THE TRAINING 

 

1. Opening session on 17th July 2019  
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2. Theoretical classes for design of solar-thermal systems 
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3. Theoretical classes for design of photovoltaic systems 
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4. Practical classes for installation of solar-thermal systems 
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5. Practical classes for installation of photovoltaic systems 
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6. Theoretical classes for software design of ST & PV systems 
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7. On-site visits on installations of ST & PV systems 
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8. Exam 
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Annex 6: Analysis of implemented pilot RES trainings in the 
frame of TRAINEЕ project 

1. Background 
The need for trained and certified staff in the field of RES energy application is 
inevitable and under the provisions of the revised Renewable Energy Directive 
2018/2001 / EU: 
"... Member States shall provide certification schemes or equivalent qualification 
schemes available for installers of biomass boilers and furnaces, solar photovoltaic 
and thermal systems, shallow geothermal systems and heat pumps. These schemes 
may take into account existing schemes and structures, as appropriate, and be based 
on the criteria set out in Annex IV to this Directive. Each Member State shall recognize 
the certificate awarded by other Member States in accordance with those criteria. 
Member States shall ensure that certification schemes or equivalent qualification 
schemes for installers are made available to the public. Member States shall also 
publish publicly the list of installers who are qualified or authorized in accordance with 
the preceding paragraph. " 
2. TRAINEE actions 
In order to follow the EU recommendations and pioneer in response to these 
demands, the TRAINEЕ project has launched and implemented a number of activities: 
-Preparing a proposal for a specific occupational standard for 
*Engineer with skills in designing solar collector and photovoltaic systems 
*Installation of solar collectors and photovoltaic systems. 
-Creating, developing and preparing a qualification scheme for providing 
qualified staff for 2 separate modules at 2 qualification levels: 
Module 1: Installation and design of solar-thermal systems on two levels – for blue 
collar workers and building professionals  
Module 2: Installation and design of photovoltaic systems on two levels - for blue 
collar workers and building professionals  
-Piloting of the trainings 
In the frame of the TRAINEE project pilot trainings on design and installation of solar-
thermal & photovoltaic systems in buildings were organized. The trainings were 
organized by the Faculty of electrical engineering and information technologies (UKIM) 
in the frame of the Knowledge and skills management Centre, starting from 17th June 
2019 until 4th July 2019.   
The trainings are developed in line with the requirements of the revised Directive 
2018/2001/EU on the promotion of the use of energy from renewable resources. The 
training forms encompassed of 10% exam, 30% theoretical classes and 60% practical 
classis organized in a contemporary laboratory for solar technologies and on-site visit 
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of certain installations. The total duration of the courses was 80 training hours 
organized in 10 days. 
This pilot training is realized in order to confirm the reliability and adequacy of the 
designed programme and training material. It was organised on two levels: for blue 
collar workers and for professionals. For each training schemes and qualification level 
a separate training was organized.  
3. Analysis of piloted trainings  
Due to the higher interest for photovoltaic systems, two groups of trainees for 
Installers and two groups for designers were following the training. The total number of 
trainees that has followed the training is 115 trainees. The final numbers representing 
the impact of the trainings are: 

 129 applications received 
 14 rejected due to not meeting requirements 
 115 trainees accepted for trainings: 

o 15 trainees for design of solar-thermal systems (1 group) 
o 11 trainees for installation of solar-thermal systems (1 group) 
o 55 trainees for design of photovoltaic systems (2 groups) 
o 34 trainees for installation of photovoltaic systems (2 groups)  

 72 certified professionals: 49 engineers and 23 technicians / installers 
Total distribution of certified professionals is presented at Figure 1. 

 
Figure 1 Distribution of certified professionals  
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Distribution of trainees regarding employment is presented on figure 2. 

 
Figure 2 Distribution of trainees regarding employment 

 

The training course targeted candidates with the following working experience, who 
have undergone, the following types of training: 

· For 1st level (installers): a vocational training scheme corresponding to at least three 
years education in technical education (electrician, mechanic, construction 
technician etc.) or workplace learning/experience or non-formal training as 
plumber, electrician, and have relevant plumbing, electrical and roofing skills 

· For 2nd level (designers): a higher education qualification corresponding to at least 
180 ECTS in technical academic education (electrical engineer, mechanical 
engineer, civil engineer etc.) 

The distribution of trainees regarding education is presented on the figure 3 and figure 
4. The higher percentage of electrical engineers and technicians over mechanical 
ones is due to the higher number of trainees in the second module - Design and 
installation of photovoltaic systems. 
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Figure 3 Distribution of installers of PV/ST  (level 1)  regarding education 

 

 
Figure 4 Distribution of designers of PV/ST  (level 2)  regarding education 
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Annex 7: Results from Participants’ survey 

In order to evaluate overall opinion and satisfaction of the trainees that were involved 
in the trainings, a survey based on filled questionnaires by the participants in the 
training was organized. The integral content of the questionnaire and the results 
obtained are presented in the current section, together with the graphical 
representation of the answers. 

RESULTS OF THE QUESTIONNAIRE 

FOR REALIZED TRAININGS FOR DESIGNING AND INSTALLING SOLAR COLLECTORS AND PHOTOVOLTAIC SYSTEMS 

Please note that the red numbers represent the obtained results after counting the participants’ 
answers. 

1. How did you find out about the TRAINEE trainings? 

19  From the media (newspapers, TV) 
2  From the project brochure 
10  From the project website 
11  From the employer 
14  From friends 
9  In other way 
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How did you find out about the TRAINEE trainings?
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2. What was decisive to register for the training? 

10 Increased employment opportunity 
1 Opportunity to keep the job 
38 My abilities to be upgraded 
19 Popularity of the training topics 
8 Opportunity for higher earnings 
6 Opportunity to attend free training 
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3. How do you evaluate this professional development training opportunity? 
Rate (from useless -1 to very useful - 4)     

      1       2       3       4 

 
 
4. Was the available information during the application process and the information 

required to apply sufficiently clear to you? 
1. Yes  
2. No 
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What information might have been missing? Training plan, deadline and way of 
applying, better advertising, that the trainings are divided, the dynamics of the 
lectures, publishing the trainings at the faculties to attract more students  

 
5. Was the application process simple and easy to find and upload the required 

documents? 
Rate (from easy -1 to very complex - 

4) 
       

 
    1      2       3       4 

 
6. How do you evaluate the quality of the lectures? 
(Mark all statements that reflect your opinion)  

 Lectures  Practical teaching 
21 Insufficient number of lectures 

provided 17 
Insufficient number of lectures 
provided 

12 Sufficient number of lectures 
provided 11 

Sufficient number of lectures 
provided 

2  Low level of knowledge 2 Low level of knowledge 

18 Adequate difficulty level 21 Adequate difficulty level 

1 High level of knowledge 0 High level of knowledge 

26 Understandable teaching of material 4 Insufficient equipment available 

1 Fuzzy presentations 12 Appropriate equipment available 

1 The lectures are boring 1 Useless for the training 

18 The lectures arouse interest 29 Useful for the training 
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18%

17%

Was the application process simple and easy to find and 
upload the required documents?
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hard
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7. How do you evaluate the quality of the printed material? 
(Mark all statements that reflect your opinion)  

 2 Insufficient information is included 1 I didn't use it 

35 Sufficient information is included 0 Inadequate for the level of the training 

0 Too low 25 Appropriate for the level of the training 

27 Adequate level of difficulty 
23 

Insufficient number of lectures 
provided 

0 Too high 5 It contains real examples 

23 Understandable text 12 More examples are needed 

5 Incomprehensible text 
0 

It is not necessary if you follow the 
lectures 
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8. How do you evaluate the software that is used? 
Rate (from unsatisfied -1 to very satisfied - 4)     

      1       2       3       4 

 
 
9. Are you interested in attending any of the other trainings? 
 

 

1. Yes  
   

 

2. No 

 

Select which: 

       Design of solar thermal collector systems, for engineers 

       Installation of solar thermal collector systems, for workers 

 

       Design of photovoltaic systems, for engineers 

       Installation of photovoltaic systems, for workers 

 

  

average
14%

very good
54%

great
32%

How do you evaluate the software that is used?
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10. How do you evaluate the overall organization and conditions of the training 

(premises, presentation facilities, catering)? 
Rate (from bad -1 to excellent- 4)     

      1       2       3       4 

 
 
 
Thank you for your time to fill out this questionnaire. 
 
 

 
 

Prepared by Lihnida Stojanovska-Georgievska 
Skopje, 16 September 2019 

 

bad good
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great

How do you evaluate the overall organization and 
conditions of the training (premises, presentation facilities, 

catering)?
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