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Abstract – This paper describes the curriculum content of modern engineering 
education and develops a curriculum that integrates maintenance related 
knowledge into the engineering curricula. The integrated curriculum serves as 
a guideline when integrating maintenance knowledge into engineering 
programs, in the form of lectures, student activities or modules in different 
courses, or as an independent course in maintenance technology and 
management.  
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1. INTRODUCTION 

 
How can we prepare engineering students for practical work in industry? Is it possible to combine 
academic stringency with practical understanding? These questions teachers and academics in various 
technological and engineering subjects struggle with: see for instance Huang et al. (2008), Ferlin et al. 
(2005) and Jakobsen and Bucciarelli (2007). We all know that knowledge and skills connected to the 
future area of work are important for reaching high employability of students. But that is not all; demands 
on independence, efficient time management, critical thinking, team work and problem solving skills 
with limited information, or where several, contradicting requirements exist, are also put on the future 
engineer, Yorke and Knight (2007) and CDIO (www.cdio.org). Moreover, the students should apply a 
systems approach on products and processes and have capability to reflect on the engineering role in 
societal and industrial contexts, Crawley (2001). An engineering student should also be able to cross 
different boundaries, such as cultural, organizational, geographical and knowledge boundaries, Jesiek 
et al. (2018). In summary, engineering students should have both deepened field specific and broad 
knowledge and competences and possess critical analysis abilities as well as flexibility to act in various 
situations and contexts.  
 
The typical career path for becoming a maintenance engineer is to achieve a Bachelor in engineering 
diploma, most likely one in Mechanical engineering, and thereafter gain working experience within the 
field. The students could also specialize towards maintenance on advanced level, or to achieve a non-
academic certification. In addition, a limited number of Bachelor in engineering programs are available 
within maintenance engineering as well. A search on the web site Hotcoursesabroad.com for instance 
resulted in eight different Bachelor of engineering programs within maintenance offered in following 
countries: UK, Canada, Australia, Malaysia, and Sweden. It is desirable that engineering students get 
acquainted to not only the design phase of the product life cycle, but to the whole life cycle, including 
conceptualization, implementation and operations, Crawley et al. (2011). However, the maintenance 



related education content varies greatly between programs, universities and countries. The Mechanical 
and Industrial engineering programs in Sweden and Finland were studied in Kans and Metso (2018), 
and less than 15% of the programs offered education related to maintenance. The purpose of this paper 
is therefore to develop a curriculum covering maintenance knowledge contents suitable for engineering 
educational programs.  
 
 
2. MODERN ENGINEERING EDUCATION 
 
2.1 Similarities and differences in engineering education curricula 
 
The engineering education is typically field specific, and popular programs offered are electrical, 
mechanical, software and industrial engineering. Possibilities to specialize within the programs are 
often given, but due to time restrictions – a Bachelor of engineering program is normally three to four 
years in length – the specialization for Bachelor students is limited to a couple of courses up to one 
year. (Master students, however, naturally specialize to higher extent.) The proportion of different 
subject areas vary a lot between programs, universities and countries. Armstrong et al. (2006) 
compared engineering education in Sweden, the UK, the USA and Canada and found large differences 
in the percentage of for instance mathematics, enterprise and societal context and project based work. 
Moreover, the ratio of core and advanced engineering knowledge differed in the study. Some reasons 
behind the differences are found in the national accreditation systems and ratio of predefined courses 
for a specific program, the historical development of engineering education and the level of 
specialization students have before entering the programs. In some countries, specialization is done 
already in upper secondary school, for instance in form of advanced mathematics, while other countries 
have broader contents in upper secondary school. 
 
The curricula are regulated by national governmental bodies, specifying the curriculum components. 
Examples of such outcomes and components for Canada, USA, Sweden and Australia are found in 
Table 1. In USA and Sweden the specifications are in form of learning outcomes while Canada uses 
minimum contents requirements, ABET (2017), Swedish national Agency for Higher Education (1992), 
and Engineers Canada (2017). In addition, Table 1 provides a comparison of different curriculum 
components according to knowledge categories. Even if the level of details differ between national 
curricula, it is obvious that the core is similar. All three countries have requirements on mathematics, 
natural sciences and core engineering knowledge as well as specific engineering sciences, engineering 
design and engineering practices. In addition, ethical considerations as engineer is found in all 
curricula. The students should also possess problem solving and communication skills, be able to work 
in projects and teams, and apply a broader societal and business perspective. In USA and Sweden the 
life-long learning is furthermore stressed.  
 
Table 1. Engineering curriculum components in Canada, USA and Sweden 

Knowledge 
category 

Canada USA Sweden 

Mathematics, 
science and core 
engineering 

-Mathematics  
-Natural sciences 
-Engineering science 

-An ability to apply 
knowledge of 
mathematics, science, and 
engineering 

-Demonstrate broad knowledge 
within the chosen engineering field 
and relevant knowledge of 
mathematics and science 

Engineering 
sciences 
(experimental and 
analytical abilities) 

-Engineering science -An ability to design and 
conduct experiments, as 
well as to analyze and 
interpret data 

-Demonstrate the ability to apply a 
holistic view to independently and 
creatively identifying, formulating and 
handling issues as well as analyzing 
and evaluating different technical 
solutions 
-Demonstrate the ability to critically 
and systematically utilize knowledge 
as well as modeling, simulating, 
predicting and evaluating processes 
on the basis of relevant information 

Engineering design -Engineering design -An ability to design a 
system, component, or 
process to meet desired 

-Demonstrate the ability to design 
and handle products, processes and 
systems, taking into consideration 



needs within realistic 
constraints such as 
economic, environmental, 
social, political, ethical, 
health and safety, 
manufacturability, and 
sustainability 

human conditions and needs as well 
as society’s goals for economically, 
socially and ecologically sustainable 
development 

Engineering 
practices 

-Engineering science 
-Engineering design 

-A knowledge of 
contemporary issues  
-An ability to use the 
techniques, skills, and 
modern engineering tools 
necessary for engineering 
practice 

-Demonstrate knowledge of the 
scientific basis and tried experience 
of the chosen field of engineering as 
well as acquaintance with current 
research and development work 

Engineering ethics -Complementary Studies:  
c. Professionalism, ethics, 
equity and law 

-An understanding of 
professional and ethical 
responsibility 

-Demonstrate the ability to make 
assessments taking into 
consideration scientific, social and 
ethical aspects 

Problem solving -Engineering science -An ability to identify, 
formulate, and solve 
engineering problems 

-Demonstrate the ability to plan and 
use adequate methods to implement 
tasks within given frameworks 

Team work -Complementary Studies:  
c. Professionalism, ethics, 
equity and law, g. 
Engineering economics and 
project management 

-An ability to function on 
multidisciplinary teams 

-Demonstrate the ability for team 
work and cooperation in differently 
composed groups 

Communication -Complementary Studies:  
b. Oral and written 
communications 

-An ability to communicate 
effectively 

-Demonstrate the ability to present 
orally and in writing as well as 
discussing information, problems and 
solutions in dialogue with different 
groups 

Societal and 
business context 

-Complementary Studies:  
a. Subject matter that deals 
with the humanities and 
social sciences,  
d. The impact of 
engineering on society,  
e. Health and safety,  
f. Sustainable development 
and environmental 
stewardship 

-The broad education 
necessary to understand 
the impact of engineering 
solutions in a global, 
economic, environmental, 
and societal context 

-Show an insight into the possibilities 
and limitations of engineering, its role 
in society and human responsibility 
for its use, including social and 
economic as well as general 
environmental and work 
environmental aspects 

Life-long learning -[none] -A recognition of the need 
for, and an ability to 
engage in life-long learning 

-Demonstrate the ability to identify 
their need for further knowledge and 
for continuously developing their 
competence 

 
2.2 Standardization initiatives: the Washington accord and the CDIO initiative 
 
The similarities in national curricula are notable, and could be a result of international standardization 
work. Two such standardization initiatives are the Washington accord and the CDIO initiative. However, 
these two standardization initiatives were rather inspired by the similarities than a way of enforcing 
similar curricula, International Engineering Alliance (2014) and CDIO (www.CDIO.org/cdio-history). In 
the examples above, USA and Canada for instance have signed the Washington accord, while Sweden 
has not, and several universities in all three countries have joined the CDIO initiative, although not 
every university offering engineering education in the specific country.  
 
The Washington accord is an international accreditation accord for engineering academic degrees. 
Started in 1989 with six foundation signatory organizations, the Washington accord have today twenty 
recognized signatories and five provincial signatories, International Engineering Alliance (2019).  
 
The CDIO initiative is a collaboration between over hundred universities and colleges globally and 
started formally in 2000 by leading engineering schools in the USA, Europe, Canada, UK, Africa, Asia, 
and New Zealand formed the CDIO initiative, www.CDIO.org/cdio-history and . CDIO is an acronym 
that reads out as “Conceive, Design, Implement, and Operate”, i.e. phases in the product or system life 
cycle. According the initiative, competence and understanding of the full product life cycle is important 

http://www.cdio.org/cdio-history


for the modern engineer. CDIO is not an accreditation body, but rather a network where members share 
experiences and ideas. The initiative has also developed 12 standards to describe CDIO programs, 
serving as a guideline for educational program development. Standard number two describes the 
anticipated knowledge and skills identified as important for the modern engineer. These skills, also 
referred to as the CDIO syllabus are found in Table 4, Crawley et al. (2011). In Crawley et al. (2011) a 
comparison between the CDIO syllabus and national requirements as well as international accreditation 
initiatives was made, and the conclusion was that the CDIO syllabus states knowledge outcomes for 
engineering education that reflect a broader view than the national and international regulations, while 
fulfilling the national requirements. The broadened view is specially seen in the full life cycle focus, 
while the design phase is emphasized in national regulations. The CDIO syllabus also supply a more 
detailed level of knowledge requirements.  
 
Table 3. The CDIO syllabus 
1. Disciplinary knowledge and reasoning 
1.1 Knowledge of underlying mathematics and science  
1.2 Core fundamental knowledge of engineering  
1.3 Advanced engineering fundamental knowledge, methods and tools 
2. Personal and professional skills and attributes   
2.1 Analytical reasoning and problem 
solving 
 

2.1.1 Problem Identification and Formulation, 2.1.2 Modelling, 2.1.3 Estimation 
and Qualitative Analysis, 2.1.4 Analysis With Uncertainty, 2.1.5 Solution and 
Recommendation 

2.2 Experimentation, investigation and 
knowledge discovery  

2.2.1 Hypothesis Formulation, 2.2.2 Survey of Print and Electronic Literature, 
2.2.3 Experimental Inquiry, 2.3.4 Hypothesis Test and Defence 

2.3 System thinking  
 

2.3.1 Thinking Holistically, 2.3.2 Emergence and Interactions in Systems, 2.3.3 
Prioritization and Focus, 2.3.4 Trade-offs, Judgment and Balance in Resolution 

2.4 Attitudes, though and learning  
 

2.4.1 Initiative and the Willingness to Make Decisions in the Face of Uncertainty, 
2.4.2 Perseverance, Urgency and Will to Deliver, Resourcefulness and Flexibility, 
2.4.3 Creative Thinking, 2.4.4 Critical Thinking, 2.4.5 Self-awareness, 
Metacognition and Knowledge Integration, 2.4.6 Lifelong Learning and Educating, 
2.4.7 Time and Resource Management 

2.5 Ethics, equity and other responsibilities  2.5.1 Ethics, Integrity and Social Responsibility, 2.5.2 Professional Behaviour, 
2.5.3 Proactive Vision and Intention in Life, 2.5.4 Staying Current on the World of 
Engineering, 2.5.5 Equity and Diversity, 2.5.6 Trust and Loyalty 

3. Interpersonal skills: teamwork and communication 
3.1 Teamwork 
 

 3.1.1 Forming Effective Teams, 3.1.2 Team Operation, 3.1.3 Team Growth and 
Evolution, 3.1.4 Team Leadership, 3.1.5 Technical and Multidisciplinary Teaming 

3.2 Communication  
 

3.2.1 Communications Strategy, 3.2.2 Communications Structure, 3.2.3 Written 
Communication, 3.2.4 Electronic/Multimedia Communication, 3.2.5 Graphical 
Communication, 3.2.6 Oral Presentation, 3.2.7 Inquiry, Listening and Dialog, 3.2.8 
Negotiation, Compromise and Conflict Resolution, 3.2.9 Advocacy, 3.2.10 
Establishing Diverse Connections and Networking 

3.3 Communications in foreign languages  3.3.1 Communications in English, 3.3.2 Communications in Languages of 
Regional Nations, 3.3.3 Communications in Other Languages 

4. Conceiving, designing, implementing and operating systems in the enterprise, societal and environmental context 
4.1 External, societal and environmental 
context 

4.1.1 Roles and Responsibility of Engineers, 4.1.2 The Impact of Engineering on 
Society and the Environment, 4.1.3 Society’s Regulation of Engineering, 4.1.4 
The Historical and Cultural Context, 4.1.5 Contemporary Issues and Values, 4.1.6 
Developing a Global Perspective, 4.1.7 Sustainability and the Need for 
Sustainable Development 

4.2 Enterprise and business context  4.2.1 Appreciating Different Enterprise Cultures, 4.2.2 Enterprise Stakeholders, 
Strategy and Goals, 4.2.3 Technical Entrepreneurship, 4.2.4 Working in 
Organizations, 4.2.5 Working in International Organizations, 4.2.6 New 
Technology Development and Assessment, 4.2.7 Engineering Project Finance 
and Economics 

4.3 Conceiving, systems engineering and 
management  

4.3.1 Understanding Needs and Setting Goals, 4.3.2 Defining Function, Concept 
and Architecture, 4.3.3 System Engineering, Modelling and Interfaces, 4.3.4 
Development Project Management 

4.4 Designing  
 

4.4.1 The Design Process, 4.4.2 The Design Process Phasing and Approaches,  
4.4.3 Utilization of Knowledge in Design, 4.4.4 Disciplinary Design, 4.4.5 
Multidisciplinary Design, 4.4.6 Design for Sustainability, Safety, Aesthetics, 
Operability and other Objectives 

4.5 Implementing  
 

4.5.1 Designing a Sustainable Implementation Process, 4.5.2 Hardware 
Manufacturing Process, 4.5.3 Software Implementing Process, 4.5.4 Hardware 
Software Integration, 4.5.5 Test, Verification, Validation, and Certification, 4.5.6 
Implementation Management 



4.6 Operating  4.6.1 Designing and Optimizing Sustainable and Safe Operations, 4.6.2 Training 
and Operations, 4.6.3 Supporting the System Life Cycle, 4.6.4 System 
Improvement and Evolution, 4.6.5 Disposal and Life-End Issues, 4.6.6 Operations 
Management 

4.7 Leading engineering endeavours  
4.8 Engineering entrepreneurship  
 
 
3. MAINTENANCE SKILLS AND KNOWLEDGE REQUIREMENTS 
 
What skills and knowledge requirements to apply for a maintenance engineer is not a straightforward 
question to answer. Standardization attempts have been made in the area of maintenance. The 
European Union project VocTrainMaint aimed at improving qualifications and employability of 
maintenance personnel by curriculum and guidelines development for vocational education, Nerland 
(2010), and knowledge requirements have been developed for maintenance technicians, engineers as 
well as for maintenance managers, see for instance EFNMS (1998) and EN 15628 (2014). The 
standard Maintenance - Qualification of maintenance personnel, EN 15628, lists following key 
competencies for the maintenance engineer: 

• B.1: to ensure the implementation of maintenance strategies and policies; 
• B.2: to plan the maintenance tasks within his area of responsibility, defining and organizing the 

necessary resources; 
• B.3: to organize, manage and develop the maintenance resources: personnel, materials and 

equipment; 
• B.4: to ensure compliance with regulations and procedures related to safety, health and 

environment; 
• B.5: to ensure technical and economic efficiency and effectiveness of maintenance tasks based 

on current state of technology; 
• B.6: to participate in the technical aspects of contracts and procurement process and manage 

the performance of the contractors; 
• B.7: to communicate to all necessary partners such as staff, contractors, customers and 

suppliers. 
• B.8: to use their technical/engineering knowledge and the organizational tools to improve 

maintenance tasks and plant efficiency in terms of availability and reliability; 
• B.9: to fulfil organizational and economical obligations in the field of his undertaken tasks. 

 
Table 4 describes the knowledge requirements of a maintenance engineer as described in EN 15628 
(2014). The list of knowledge requirements is long, totally over 40 items. To ease the reading, the 
knowledge requirements have therefore been grouped into knowledge categories. In the standard each 
item has been connected to the key competence of the maintenance engineer. This is also shown in 
Table 4, although with basis in the knowledge requirements rather than in the key competence. 
 
Table 4. Knowledge requirements for a maintenance engineer according to EN 15628 

Knowledge 
category 

Knowledge requirement Key 
competence 

Maintenance 
concepts, tools 
and methods 
 

- Maintenance and diagnostic techniques 
- Principles and techniques of design, construction and maintainability 
- Materials and equipment technologies 
- Principles, logic and parameters of operation and utilization of assets and 

items 
- Methods and tools of engineering maintenance 
- Legislation and technical standards 

B1, B2, B8, B9 

Management and 
organization 
 

- Maintenance strategies and policies  
- Methods and techniques of organization and planning  
- Procedures 
- Business job descriptions and roles 
- Business objectives 
- Legal constraints related of the management of resources, equipment and 

tools 

B1, B3, B5, 
B8, B9 



- Skills of employees 
- Training and coaching techniques and methods 
- Tools and techniques for technical, organizational and economic monitoring 
- Fundamentals of processes and project management 
- Technical training and coaching 
- Concepts / methodologies, techniques and tools of continuous improvement 
- Methodologies and tools for continuous improvement 
- Process re-engineering techniques 
- Organizational responsibilities 
- Productivity measurement and improvement methods 
- Methodologies and tools to develop fit-for purpose organizations 
- Management tools to conduct combined teams of own and third party forces 

Maintenance 
information 
systems 
 

- Fundamentals of data acquisition and control management 
- Features and capabilities of computerized maintenance management 

systems and tools 
- Documentation and Knowledge management 

B5, B8 

Maintenance 
contracting and 
economics  
 

- Methods and policies for the procurement of materials, materials and spare 
parts logistics and the management of materials and warehouses 

- Contractors policies and management systems 
- Contractual general conditions and technical specifications 
- Procedures and company policies 
- Economical decision options 
- Cost calculation methods and schemes 

B6, B9 

Reliability 
engineering, 
Heath, safety and 
environment 
 
 
 

- Reliability analysis methods and techniques  
- Legislation, technical standards and integrated management systems for 

safety, health and environmental protection 
- Quality management system 
- Techniques and methods for risk assessment 
- Procedures 
- Sustainability principles 

B4, B5, B8 

Communication - Basic principles of the communication 
- Sound capability of customers language, needs and requirements 
- Negotiation techniques 
- Communication and presentation techniques 
- Problem solving methods 

B1, B2, B7, B8 

 
 
4. AN INTEGRATED CURRICULUM FOR MAINTENANCE KNOWLEDE IN ENGINEERING 

EDUCATION 
 
The CDIO syllabus described in section 2 is broader and more detailed than national regulations or 
international accreditations, and suits therefore well as a basis for an integrated curriculum approach. 
The knowledge requirements of EN 15628 (see Table 4) were therefore mapped against the CDIO 
syllabus (see Table 3). The results are found in Appendix 1 while a discussion and summary is provided 
in the following.  
 
The first category, Disciplinary knowledge and reasoning, represents the core engineering 
competences as well as the field specific knowledge, such as electrical engineering or mechanical 
engineering. A skilled maintenance engineer is assumed to have this type of core knowledge, and it is 
not maintenance field specific. Thus, the maintenance engineering curriculum will not cover the first 
category from the CDIO syllabus. It does not cover the second category, Personal and professional 
skills and attributes, either because it represents the core engineering practices. However, EN 15628 
specify Problem solving methods as desirable knowledge. These are found under the rubric Methods 
and tools of engineering maintenance, i.e. specific maintenance related methods useful for problem 
solving, such as Fault tree analysis or Level of repair analysis. The maintenance related knowledge are 
found in the third and fourth categories, Interpersonal skills, teamwork and communication, and 
Conceiving, designing, implementing and operating systems in the enterprise, societal and 
environmental context. Interpersonal skills are emphasized in EN 15628; especially the abilities to form 
teams and manage projects, and communication skills, both generic such as communication strategies 
and techniques and specific such as negotiation skills or being able to communicate effectively with 4.2 



third party representatives. The generic project management and communication skills are assumed to 
be included in the engineering curriculum, so in the maintenance knowledge curriculum, only 
maintenance specific subjects are included, such as the management of multidisciplinary maintenance 
teams. Generic business related knowledge are also important for the maintenance engineer. These 
are found under 4.2 Enterprise and business context in the CDIO syllabus. The maintenance specific 
knowledge covers for instance performance monitoring, maintenance organization, and methods for 
continuous improvement. Maintenance related design aspects are found under 4.4 Designing. Main 
part of the maintenance related knowledge naturally belongs to 4.6 Operating, which describes 
knowledge and skills connected to the operating phase of the life cycle of a product or a system, such 
as methods, tools and techniques of maintenance and reliability engineering, maintenance strategies 
and maintenance job descriptions. Knowledge in Computerised Maintenance Management Systems 
(CMMS) is also found in this category, as well as legislations and standards. Table 5 summarizes the 
curriculum for maintenance knowledge. 
 
Table 5. Integrated curriculum for maintenance knowledge in engineering education 
1. Disciplinary knowledge and reasoning 
[These are core engineering and field specific engineering knowledge] 
2. Personal and professional skills and attributes   
[These are generic engineering skills] 
3. Interpersonal skills: teamwork and communication 
3.1 Teamwork 
     3.1.1 Forming Effective Teams,  
     3.1.2 Team Operation,  
     3.1.4 Team Leadership,  
     3.1.5 Technical and Multidisciplinary Teaming 

- The management of multidisciplinary maintenance 
teams 

- Collaboration between internal and external 
maintenance stakeholders 

3.2 Communication 
     3.2.1 Communications Strategy,  
     3.2.2 Communications Structure 
     3.2.4 Electronic/Multimedia Communication 
     3.2.7 Inquiry, Listening and Dialog,  
     3.2.8 Negotiation, Compromise and Conflict Resolution,  
     3.2.10 Establishing Diverse Connections and Networking 

- Collaboration between internal and external 
maintenance stakeholders, including negotiation 
techniques 

4. Conceiving, designing, implementing and operating systems in the enterprise, societal and environmental context 
4.2 Enterprise and business context  
     4.2.1 Appreciating Different Enterprise Cultures, 
     4.2.2 Enterprise Stakeholders, Strategy and Goals, 
     4.2.3 Technical Entrepreneurship,  
     4.2.4 Working in Organizations, 
     4.2.7 Engineering Project Finance and Economics 

- Maintenance performance monitoring 
- Maintenance in the business context (Asset 

management) 
- World class maintenance and continuous improvement 

methods within maintenance 
- Maintenance organization and responsibilities 
- Maintenance costing and life cycle costing 
- Contracting for maintenance 

4.4 Designing  
     4.4.6 Design for Sustainability, Safety, Aesthetics, 
Operability and other Objectives 

- Principles and techniques of design, construction and 
maintainability (RAMS, design for maintenance) 

4.6 Operating  
     4.6.1 Designing and Optimizing Sustainable and Safe 
Operations,  
     4.6.2 Training and Operations,  
     4.6.3 Supporting the System Life Cycle, 
     4.6.6 Operations Management 

- Maintenance and diagnostic techniques 
- Methods and tools of engineering maintenance 
- Materials and equipment technologies 
- Legislation and technical standards within maintenance 
- Maintenance strategies, policies and procedures 
- Maintenance job descriptions and roles 
- Training in maintenance 
- CMMS and maintenance data management 
- Methods and tools of reliability engineering 
- Techniques and methods for risk assessment 
- Sustainability related to maintenance 

 
Figure 1 proposes a course syllabus covering main parts of the curriculum. The learning outcomes are 
developed from the curriculum contents and the list of key competencies for the maintenance engineer 
according to EN 15628. 
 



 
Figure 1. Course syllabus example 
 
5. CONCLUSIONS 

 
This paper suggests a curriculum for maintenance related knowledge in engineering education based 
on the standard EN 15628 and the CDIO syllabus. The integrated curriculum serves as a guideline 
when integrating maintenance knowledge into engineering programs, in the form of lectures, student 
activities or modules in different courses, or as an independent course in maintenance technology and 
management. A course syllabus for the latter is suggested in the paper. 
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APPENDIX 1. Mapping of maintenance knowledge requirements against the CDIO syllabus 
 

Maintenance knowledge requirement CDIO syllabus 
Maintenance concepts, tools and methods 
- Maintenance and diagnostic techniques 
- Methods and tools of engineering maintenance 
- Materials and equipment technologies 
- Principles, logic and parameters of operation and utilization of 

assets and items  
- Legislation and technical standards 
- Principles and techniques of design, construction and 

maintainability 

4.6.1 Designing and Optimizing Sustainable and 
Safe Operations, 4.6.3 Supporting the System 
Life Cycle, 4.6.6 Operations Management  
 
 
 
4.4.6 Design for Sustainability, Safety, Aesthetics, 
Operability and other Objectives  

Management and organization  
- Fundamentals of processes and project management 
- Management tools to conduct combined teams of own and third 

party forces  
- Tools and techniques for technical, organizational and economic 

monitoring 
- Methodologies and tools to develop fit-for purpose organizations  
- Business objectives 
- Concepts / methodologies, techniques and tools of continuous 

improvement 
- Methodologies and tools for continuous improvement 
- Process re-engineering techniques 
- Methods and techniques of organization and planning  
- Organizational responsibilities 
- Business job descriptions and roles 
- Maintenance strategies and policies  
- Procedures 
- Skills of employees 
- Training and coaching techniques and methods 
- Technical training and coaching 
- Legal constraints related of the management of resources, 

equipment and tools 
- Productivity measurement and improvement methods 

3.1.1 Forming Effective Teams, 3.1.2 Team 
Operation, 3.1.4 Team Leadership, 3.1.5 
Technical and Multidisciplinary Teaming  
4.2.2 Enterprise Stakeholders, Strategy and 
Goals 
 
 
4.2.3 Technical Entrepreneurship 
 
 
 
4.2.4 Working in Organizations 
 
4.6.1 Designing and Optimizing Sustainable and 
Safe Operations 
 
 
4.6.2 Training and Operations 
 
4.6.3 Supporting the System Life Cycle 

Maintenance information systems  
- Fundamentals of data acquisition and control management 
- Documentation and Knowledge management  
- Features and capabilities of computerized maintenance 

management systems and tools 

(3.2.4 Electronic/Multimedia Communication) 
 
4.6.1 Designing and Optimizing Sustainable and 
Safe Operations, 4.6.3 Supporting the System 
Life Cycle, 4.6.6 Operations Management  

Maintenance contracting and economics   
- Methods and policies for the procurement of materials, materials 

and spare parts logistics and the management of materials and 
warehouses 

- Contractors policies and management systems 
- Contractual general conditions and technical specifications 
- Procedures and company policies 
- Economical decision options 
- Cost calculation methods and schemes 

4.2.1 Appreciating Different Enterprise Cultures, 
4.2.2 Enterprise Stakeholders, Strategy and 
Goals, 4.6.3 Supporting the System Life Cycle, 
4.6.6 Operations Management 
 
 
4.2.7 Engineering Project Finance and Economics 

Reliability engineering, Heath, safety and environment 
- Legislation, technical standards and integrated management 

systems for safety, health and environmental protection 
- Quality management system 
- Techniques and methods for risk assessment 
- Procedures 
- Sustainability principles 

4.6.1 Designing and Optimizing Sustainable and 
Safe Operations, 4.6.3 Supporting the System 
Life Cycle 

Communication 
- Problem solving methods  
- Basic principles of the communication 
- Communication and presentation techniques  
- Sound capability of customers language, needs and 

requirements 
- Negotiation techniques 

(2.1 Analytical reasoning and problem solving) 
3.2.1 Communications Strategy  
3.2.2 Communications Structure 
3.2.7 Inquiry, Listening and Dialog, 3.2.10 
Establishing Diverse Connections and Networking  
3.2.8 Negotiation, Compromise and Conflict 
Resolution 

 


