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 “The problems and challenges faced by society 
are evolving fast and are rising to unprecedented 
levels of complexity. Technologies are also 
maturing and changing at a growing pace, 
impacting and re-shaping our World. That, in 
turn, brings new opportunities and poses new 
challenges. To cope successfully with that 
environment, a solid foundation for engineering 
managers is more needed than ever before. “

ALBERTO SOLS, PhD
SYSTEMS ENGINEERING PROGRAM CHAIR

Systems engineering is the best approach for dealing with complex problems, transforming 
needs or opportunities into life-cycle-broad, effective and efficient solutions. A central tenet 
of the systems approach has always been the global view, since systems tend to be members 
of families of systems, with which they interact and co-operate to yield emergent capabilities, 
the global view has an even far-reaching meaning and importance. 

The Systems Engineering program at HSN brings together academia’s state-of-the-art and 
industry’s state-of-the practice. All our faculty have industry background and maintain a close 
relationship with industry, which helps us stay aligned with industry needs and teach the 
concepts and methods in a way that makes it easy for the student to understand, grasp and 
apply them. Furthermore, it gives us the right focus to appropriately contribute to the develop-
ment of the body of knowledge, as well as to bridge the gap between the state of the art and 
the state of the practice. 

The strength of our program rests in the talents, contributions, and commitment of a culturally, 
intellectually and geographically diverse community of students, staff and faculty. That makes 
it a top-tier program, which thanks to its one-week course format is fully compatible with work 
in industry. The Systems Engineering program excels at connecting industry an academia. Be 
part of it and benefit from it. We will be happy to have you on board!

Alberto Sols



Master programme in Systems Engineering
Part time 90 ECTS

Mandatory courses, 7.5 ECTS each* 
SEFS 6102 – Fundamentals of Systems Engineering 

SEAD 6102 – System Architecture and Design 

SEPM 6102 – Project Management of Complex Systems 

SESI 6202 –  Systems Integration 

SEMP 6301 –  Master Project (*30 ECTS) 

Elective courses 
30 ECTS in elective courses: 

1) Minimum 15 ECTS in Systems Engineering courses = 2 courses  

2) Maximum 15 ECTS from *Depth courses, *Industrial domain courses,  *Business and  

management courses = 2 courses

Systems Engineering courses: 
SERE 6302  –  Robust Engineering 

SEMA 6202  –  System Modeling and Analysis 

SESL 6202 –  System Supportability and  

      Logistics 

SESA 6202  –  Advanced System Architecting 

SELD 6202  –  Lean Product Development 

SEKD 6202  –  Knowledge Based  

     Development 

SEHF 6202  –  Human Factors in Systems  

     Engineering  

SEEM 6202  –  Electrical Vehicles System  

     Design

Industrial Domain courses in Subsea 
Engineering: 
SSOP 6202  –  Subsea Production  

      Technology & Application 

SSSA 6202  –  Subsea Production Systems  

      Architecture 

SSTS 6202  –  Subsea Production System  

      Technical Safety 

Business and management Program: 
Courses chosen from the Systems 

Engineering with Industrial Economy 

Programme – see website for details. 

*Please note that courses from both the 

Embedded Systems and Industrial Economy 

programmes are presented over a whole 

semester.

Depth courses: 
SEPD 6202  –  Advanced Materials

SEAM 6202 –  Advanced Mechanical Design

Courses from the Embedded Systems 

Program – see website for details.

Courses from the Industrial IT and 

Automation Program – see website for 

details.



Systems Engineering Paths

Master Degree in Systems Engineering

Master Project

Sustainable 
Engineering 
Certificate

Lean 
Engineering 
Management 

Certificate

Subsea 
Engineering 
Certificate

System 
Innovation & 

Design 
Certificate

Systems Engineering Certificate

Engineering Bachelor Degree

Customizable 
selection of 

electives 



DATE: 
Week 34 
August 21.–25.

 

Fundamentals of 
Systems Engineering 

Course description 

This course presents the origin and concept of 

systems engineering. Emphasis is on how to 

determine customer needs, separating the problem 

and the solution domain. The life-cycle phases are 

presented and the elements of the systems approach 

are explained. The main systems engineering models 

(Waterfall, Vee, Spiral) are addressed, coupled with a 

thorough explanation of the current systems 

engineering framework. The concept of stakeholders 

and of Concept of Operations are introduced. 

Stakeholder requirements and system requirements 

are explained, showing their differences ad connecti-

ons.  The identification of design concepts and the 

selection of a preferred one are explained, and it is 

shown how functional analysis leads to the system 

architecture. The role of formal design reviews, 

verification, validation and integration are covered. 

Finally, the concepts of families of systems (federati-

ons of systems and systems of systems) are presen-

ted. The entire course is illustrated with abundant 

industry examples, and a team project is done during 

the week, to enable the application of the presented 

concepts.

Why take this course? 

This course is a must for every professional. It 

presents the systems approach, which is pivotal to 

the innovative design of systems that fulfil effectively 

and efficiently identified needs and perceived 

opportunities. A clear understanding of systems 

engineering framework and of the global view that 

characterizes the systems approach is essential, 

regardless of the position held. From junior 

engineers to top managers inclusive, this course 

will add significant value by enabling all practitio-

ners to unleash the power of a structured, yet 

innovative approach to problem solving. This 

course helps to shorten significantly the time 

required to develop a high level of professional 

maturity and excellence.

Who should take this course? 

This course is addressed to all practitioners who 

wish to reinforce their education and extract the 

best from their experience. This course sets the 

foundation on which all, from junior engineers to 

top managers, can significantly develop their 

skills and capabilities. This course is meant for all 

practitioners, from all industry or academic fields, 

and at all levels of responsibility in their organiza-

tions.

SEFS 61 02

Courses



DATE: 
Week 39 /  
September 25.–29.

 
 

Course description 

The course will give the student knowledge of 

the following topics:

• Building sustainable and competitive 

enterprises through organization, leadership, 

strategies and operational practices for 

efficient and effective product development 

(PD); 

• The basic principles of lean and their 

translation to functional areas outside 

manufacturing;

• Lean product development fundamentals, 

the understanding of value (creation) and 

strategies to integrate the production and 

the knowledge value streams as a means to 

mitigate project risks;

• Seeing lean product development as a 

system within the total enterprise/business 

system, and understanding the main 

components and characteristics of such a 

framework; 

• Insight into the most common tools for 

applying the lean concept to PD, including 

risk mitigation, knowledge management, 

systematic problem solving and visual 

planning and management;

• Taking the concept from theory to industrial 

practice; including research state-of-the-art, 

implementation strategies and local demon-

strator cases (from select companies).    

After completing the course, the student shall 

be able to apply the gained insight into PD as 

the heart of a sustainable business system, in 

organizing for efficiency and effectiveness. S/

he will be capable to apply systems thinking in 

assessing value creating activities, and 

converting this capability into prioritizations 

both at individual, team and company levels. S/

he will further be able to deploy the lean 

concept to information and knowledge proces-

ses, as well as to manage the use of an 

assortment of product development and lean 

tools for ‘doing-the-right- things-right’. Finally, 

the student shall master exerting research/

theory in industrial practice by identifying 

improvement opportunities and establishing 

implementation strategies based on gap 

analysis and prioritizations.

Why take this course? 

During the past several decades, companies 

have implemented various countermeasures in 

response to increasingly competitive markets. 

Lean is perhaps the most important concept 

that has been introduced to increase efficiency 

in manufacturing in modern times. However, 

Lean Manufacturing has undergone a shift from 

being a competitive frontier in its early days to 

become the present industry standard. In 

today’s fierce economic climate, many global 

firms have attempted to expand the lean 

concept from manufacturing to Product 

Development (PD) in order to sustain 

competitiveness. However, PD is very different 

from manufacturing, and there exist few 

documented examples of successful 

implementation of Lean in PD, other than inside 

Toyota where the term implementation may be 

somewhat misleading. The reason for this is the 

basic nature of PD—its purpose, tasks, process, 

people and perception of value—makes the 

understanding and application of Lean very 

different from its counterparts in manufacturing. 

This course (SELD 6202) gives the participant 

key insights into the fundamentals  of Lean PD, 

its implementation, methods and practical tools, 

following an interactive and practical approach 

for learning.  The overall objective is to define a 

common starting point for successful 

SELD 6202 

Lean Product Development



implementation and continuous improvement as the most 

essential part of any Lean strategy in PD.

Who should take this course?  
SELD 6202 has relevance and ‘interface’ to many other engine-

ering, management and business courses at HSN, and could thus 

be taken an integrated, complementary part of most MSc plans. It 

can also be completed as a stand-alone course for those who 

want to learn more about Lean PD or are planning to kick off, 

improve or revitalize Lean (PD) initiatives within their own 

company. The course is designed to fit both industry people and 

traditional students with a common desire to learn more about 

Lean PD. The course does not require any specific formal 

background and will be relevant to people within engineering, 

business, administration, management, social science, etc. The 

most ‘typical’ participant covers the span from industry people 

working in PD teams in large companies, to managers in smaller 

companies or entrepreneurs, to academic scholars and engine-

ering or business students. 



Course description 

This course introduces you to systems integra-

tion and its vital role in the development of 

tech-intensive products and services focusing 

on:

• how to plan and perform integration activiti-

es as a central part of systems engineering, 

and to develop an integration plan adapting 

the development effort to the needs of the 

project-at-stake.

• the architectural design of a system and how 

its resulting architecture description can 

support the integration of a system into a 

successful product. That includes the 

development of architecture integration 

views describing the relevant physical, 

functional, behavioral and non-functional 

properties for the system-of-interest 

together with its corresponding trade-offs 

and interfaces.

Overall, the course seeks to build a deeper 

insight into the integrator’s holistic mindset 

where elements, behavior and properties of the 

system-of-interest gradually are combined into 

an operational and useful product.

Why take this course? 

This course gives you valuable insight in one of 

the most central aspects of systems engineering. 

When designing a system, we create a product to 

Systems Integration

fulfil a need, as we understand it at the time. 

However, in order to make that product work in 

the real world, we must gradually combine the 

elements created during design to make sure 

they work together and provide the intended 

quality. This course gives you a better understan-

ding for the roleplay between design and 

integration. It will help you to find ways to initiate 

integration early in the development lifecycle and 

to select an effective integration strategy. You will 

also learn how to create architecture views for 

systems integration and how to plan your project 

to accommodate integration activities.

Who should take this course? 

This course targets:

• Engineers who needs a better understan-

ding on integration as a vital component in 

systems development

• Project managers who needs to understand 

how integration affects a tech-intensive 

project

• Engineering managers who needs to 

organize the integration work and align 

integration with all other aspects of systems 

development

• Any stakeholder who takes part in, or is 

affected by, integration of complex products 

or services.

DATE:

Week 38 /  
September 18.–22. 

SESI 6202 



Course description 

This course presents the fundamentals of 

project management of complex systems. The 

concepts of project goal, scope and approach 

are presented. The Work Breakdown Structure 

reflects all the tasks to be performed, and the 

main project planning techniques (Gantt charts, 

PERT diagram, CPM diagram and Critical Chain) 

are thoroughly addressed, showing their pros 

and cons. The novelty-technology-comple-

xity-pace taxonomy of projects is presented, 

and it helps to select the appropriate project 

planning technique, as well as the recommen-

ded traits of the project manager and the team 

members. A number of tests available to 

ascertain personalities, traits and strengths are 

shown, aimed at helping the project manager 

identify the needed team members. The pros 

and cons of the typical organizations (pure 

project and matrix) are analyzed. A comprehen-

sive approach to risk management includes risk 

identification, risk assessment and selection of 

mitigation strategies. The dynamic concept of 

risk assessment is introduced. The concept of 

project scorecard and its key performance 

indicators is introduced, as a basic tool for 

project managers. The concept of troubled 

projects, and the signs for detecting that 

condition are presented, together with guideli-

nes for successful project recovery. To cope 

with needed project schedule compression, the 

techniques of project fast-tracking and 

crashing are explained.  Project closure is 

analysed in depth, with its technical, financial, 

legal, and knowledge related derivatives. The 

entire course is illustrated with abundant indus-

try examples, and a team project is done during 

the week, to enable the application of the 

presented concepts.

Why take this course?

This course is a must for every professional. 

Regardless of the level of managerial responsi-

bilities, all professional can substantially benefit 

from knowing what the systems approach to 

project management is. Understanding better 

the different types of projects, the different 

types of project planning techniques, the 

different organization schemes, the way to deal 

comprehensively with risk management, how to 

bring troubled projects back on track, how to 

compress project schedule and how to face 

project closure, will allow all professionals to 

better carry out their duties. A broad and solid 

education is the foundation on which the 

experience gained truly crystalizes and yields 

optimum growth. 

Who should take this course?

This course is aimed at all practitioners, from all 

industry or academic fields, and at all levels of 

responsibility in their organizations. This course 

is the perfect complement to Fundamentals of 

Systems Engineering. Those who have the 

responsibility for assigning managers to 

projects should better know the differences 

between projects (for example, as per the 

novelty-technology-complexity-pace taxo-

nomy) and the array of personality skills and 

traits. Project managers should understand the 

peculiarities of their projects and know the 

main project planning techniques and risk 

management methods. Team members will also 

benefit from a broader and deeper understan-

ding of how and why projects are managed, as 

how their contributions fit in the overall project 

effort.

DATE: 

Week 42 /  
October 16.–20.

 

SEPM 6102 

Project Management of Complex Systems 



We see in general that work to strengthen systems engineering within  
Semcon Devotek which has gone on for over 10 years has now begun to 
 yield results, through collaboration with the Master’s program in  
Systems Engineering 

– SEMCON DEVOTEK AS



Course description 

The objective of this course is to provide means 

to understand, reason, communicate and make 

decisions about the system, the design of the 

system. Conceptual modelling is the means to 

model the usage context and the system life 

cycle, the system, and the system design. 

Modeling involves visualization, quantification, 

simple mathematical modelling, measuring, and 

exploring.

The course is based on the extended CAFCR 

framework. The CAFCR model is a decompositi-

on of an architecture description into five 

views: 

• The Customers objective view (what does 

the customer want to achieve) and the 

Application view (how does the customer 

realize his goals) captures the needs of the 

customer. The what and how customers’ 

views provide the justification (why) for the 

specification and the design, the customer 

value proposition.

• The Functional (or Black Box) view describes 

the what of the product, which includes 

(despite its name) the non-functional 

requirements. 

• The how of the product is described in the 

Conceptual and Realization views. These 

views elaborate the technical challenges.

Why take this course?  

This course provides the means for architectu-

ral reasoning. Most organizations run in circles 

in early design phases, lacking this capability. 

Or worse organizations jump blindly in poor 

solutions lacking means to understand and 

reason about the consequences

Who should take this course? 

(Potential) systems architects and engineers 

who need conceptual means to cope with 

complexity and to communicate with a wide 

variety of stakeholders.

System Modelling and Analysis

DATE:

Week 37 /  
September 11.–15. 

SEMA 6201



Course description 

Engineering business constitutes a segment, 

where knowledge is considered as an impor-

tant development asset. This sector is facing 

various challenges ranging from short time 

project delivering, cost reduction to environ-

mental issues. Knowledge Industry manage-

ment, aims at improving the ability of firms to 

execute business, manufacturing and logistic 

functions in a more effective way.  Furthermore, 

managers are increasingly being called upon to 

help manage the knowledge in their organizati-

on, beyond conventional information proces-

sing. This course explains how organizations, 

groups, and individuals handle their knowledge 

(KW) in all forms, in order to improve organizati-

onal performance.

This course will present techniques and the 

latest technologies to organize, categorize, 

search and capitalize the corporate knowledge. 

New Knowledge management systems called 

social software will be as well presented. Those 

tools are ranging from Web-blog, WEB2.0, Wiki, 

groupware, topic maps, digital game to sophisti-

cated knowledge server. Socio-technical 

impacts of new social software will as well be 

discussed

The underlying objective is to enable the 

learning behaviour in organization.

Why take this course? 

Managing Knowledge is relevant to all sectors 

ranging from services to  manufacturing.  The 

participants will become familiars with techni-

ques and tools for identifying, capturing and 

organising corporate knowledge for helping 

organisation to create business values. The 

course will give an understanding of the role of  

technologies ranging from social software to 

Big data in improving business or operational 

processes. The course will describe the linkage 

between Knowledge, Technology and Innovati-

on.

Who should take this course? 

Students of  different disciplines, Academics , 

Practitioners, engineers, managers from private 

and public sectors and all others interested in 

the topic

DATE: 

Week 41 /  
October 9.–13.

 

SEKD 6202 

Knowledge Based Development



The industry needs higher productivity and better working 
methods. Through gradually increasing competence within 
Systems Engineering, you may lead the industry  
towards it  

– HAAKON SNERSRUD 
 



Course description 

The purpose of the course is to give the 

participant the fundamental concepts of Advan-

ced Materials. Light metals: Alloys of Aluminium, 

Magnesium, Titanium and copper. Polymers, 

Ceramics, Composites. Rules of mixture. 

Dislocations and surface defects. Surface 

science, Dispersion strengthening by phase 

transformation and heat treatment, Aging. 

Martensite and shape-memory alloys. Material 

Selection: General concept, Material Properties 

for Design. Software practice.

Why take this course? 

This course provides an advance knowledge 

about materials engineering. In a typical product 

design process, the density vs. Young’s modulus 

is the basis of materials selection. This implies a 

need to understand the mechanisms that leads to 

provide a stronger material that can withstand the 

demanding design requirements. This become 

more important when we deal with transportation 

industry. A deeper insight into materials properti-

es, would help us modify these properties to 

adjust them to design demands.

Who should take this course? 

Product Design related engineers work with 

materials and selection criteria that implies higher 

strength and lower weight, such as those in 

automotive and aerospace industries. This course 

will help design engineers to understand the 

complexity of modifies properties in solid 

materials, either by a planned manufacturing 

process or by in-service factors. This could spare 

both time and money, and prevent immature 

failure of materials in service.

Advanced materials

DATE:

Not determined

SEPD 6201 

I have attended many different Systems Engineering (SE) courses during my studies  
at HSN. I have found the courses taken at HSN much more interesting than those taken 
earlier in my academic career. The knowledge and experience of the professors, and the 
passion they exhibit for their field of study made a huge difference in their teaching style. 
 
– ELSE DALBY



Course description 

In this course, the student will learn how to 

perform technical safety analysis at different 

stages in a product/system life cycle, and how 

to utilize hazard identifications and risk analysis 

in the design of safety-instrumented systems. 

The course covers the basic principles, 

methods and calculation used by the oil and 

gas industry to meet and document the safety 

requirements such as IEC 61508 and OLF 070. 

After the course the student should be able to

• Perform technical safety analysis at different 

stages in a product/system life cycle. 

• Utilize hazard identifications and risk 

analysis in the design of safety-instrumen-

ted systems.

• Create a safety lifecycle plan for a safety-cri-

tical system, 

• Analyse the relationship between robust 

design and the resulting safety functions in 

a safety-critical system.

• Analyse the relationship between the system 

engineering process, the technical safety 

process, and detailed requirements (stan-

dards) defined by governmental authorities. 

Why take this course? 

Safety-critical systems are those systems whose 

failure could result in loss of life, significant 

property damage, or damage to the environment. 

There are many well known examples in applicati-

on areas such as medical devices, aircraft flight 

control, missile system control, bridge building, 

selection of waste disposal areas, and nuclear 

systems. As the world is getting more complex the 

future safety-critical systems will be more 

common and more powerful. 

In Norway the oil and gas industry has paved the 

way for this way of thinking. If you take this course 

you will be able to understand and participate in 

the design of safety-critical systems.

Who should take this course? 

This course is ideal for persons involved in 

technical safety at different stages in a product/

system life cycle, and for persons developing 

safety-instrumented systems (SIS). The course is 

also useful for persons communicating technical 

safety in an engineering project. 

DATE:

Week 44 /  
October 30.–November 3.

 

SSTS 6202 

System Technical Safety 



Course description 

The course gives a condensed “dive” into the 

theories and practical applications in important 

fields of mechanical engineering:

• Material selection based on mechanical 

properties and material-specific design 

optimizations for strength, stiffness, weight 

and cost

• Material selection in combination with 

corrosion prevention. Engineering of 

corrosion prevention systems

• Engineering calculations for stiffness, 

strength and transfer of power and torque. 

Tools for calculation and documentation

• Engineering of machine elements such as 

gears, other transmission elements, coupling 

elements and fasteners

• Production methods, subtractive and 

additive methods, including 3D-printing. 

Production methods vs. production volume

• Drawings and feature control in drawings: 

Modular structures, BOM, references, 

reference hierarchy and tolerances. Arithme-

tic vs. statistical tolerance stack up

• Knowledge of standards: ISO, EN, MIL, SAE, 

NORSOK and others

• The course deals with the theory of the 

various fields. This is complemented by 

using the knowledge in engineering 

calculation exercises, using realistic cases

Why take this course? 

• Refresh and update knowledge in mechani-

cal engineering

• Refresh calculation- and optimization 

techniques

• Enhance the design of systems with realistic 

engineering

• Overcome any threshold to apply practical 

engineering in projects

• Overcome any threshold to document 

practical engineering in projects

Who should take this course?

• Design- and project engineers working with 

mechanical developments that calls for 

engineering

• Design- and project engineers that wants to 

start working with practical engineering

• Systems engineers designing systems that 

feature mechanical engineering

• Project managers that wants to improve their 

control with the mechanical engineering 

activities in their projects

• Master students that wants to supplement 

the knowledge in other courses, and wants 

to get a practical grip on engineering  

calculations

Advanced Mechanical Engineering 

DATE:

Week 43 /  
October 23.–27. 

SEAM 6202



Course description 

This course includes an introduction to system 

architecture; the strategic role of architectures; 

an architecture metaphor; technology, busi-

ness, and organizational trends that are 

increasing system complexity; and the impor-

tance of architecture to system integrators.

 It provides a review of SE fundamentals, 

reviewing the systems engineering process 

from customer needs to system requirements; 

benefits of a disciplined systems engineering 

process; introduction of the hands-on case stu-

dy, which students will model during the class.

Presented material provides instruction on 

developing the functional architecture and 

object oriented architecture (using SysML). It 

includes an overview of the architecture 

process and developing a logical architecture; 

scenario tracing. Also covered is a module on 

functional architecture trade-offs, extending 

the decomposition process; architectural 

considerations and trade-offs. Prerequisite: 

SEFS 6102 Fundamentals of Systems Engine-

ering.

Why take this course?  

Every system has an architecture – whether it is 

by accident, or by design. No customer would 

consider constructing a new building without 

an architect. Yet, companies are designing 

complex systems, drilling rigs, weapons 

systems, automobiles, etc. without the aid of a 

systems architect, or even knowledge of 

architectural thinking. This course informs the 

systems engineer on the critical considerations 

when architecting a complex system. What 

does separation of concerns mean to a system? 

What does it mean to be loosely coupled or 

tightly coupled? What is the value of black box/

white box views of the system architecture? 

And finally, how can model-based systems 

engineering (MBSE) inform the systems 

architecture? How does a systems architect 

create a black box architect? When should an 

engineering team use functional decomposition 

and when should they use an object-oriented 

approach? This course is designed to address 

many of these critical issues.

Who should take this course? 

Systems engineers, and potential system 

architects who need to better understand the 

value of abstraction and decomposition to 

systems architecting. Engineers that must do a 

better job of tracing the systems architecture 

back to the systems requirements, as well as 

being able to allocate systems requirements to 

significant subsystems. SEAD6102 is a 

continuation of principles learned in SEFS6102 

(which is a pre-requisite).

System Architecture and Design

DATE:

2018 course

SEAD 6102



Course description 

This module addresses logistics under the 

systems approach. It focuses on the identifica-

tion and development of the logistics support 

elements required to ensure that a system 

satisfies its requirements throughout its 

operational life. Particular focus is placed on 

the concept of integrated supply chain and 

demand management, and on the optimization 

and allocation of a system’s logistics resources 

to ensure the required effectiveness at the 

lowest investment in logistics resources.

Participants will also be introduced to the 

concepts of performance-based logistics and 

technology refreshment programs. 

Why take this course? 

• Better understand, serve and satisfy your 

customers

• This course reinforce the global view and the 

systems approach, strengthening the 

capabilities and education of  systems 

engineers

• A thorough understanding of logistics and 

supportability is a must for all systems 

engineers

Who should take this course?

This course is very valuable to all practitioners, 

regardless of the life cycle phase in which they 

currently work. For people engaged with 

operation, maintenance and support of systems, 

it is a must. And for people engaged with the 

design and development, only a true understan-

ding of the supportability aspects will allow 

them to do an effective job.

System Supportability and Logistics

DATE:

Week 11 /  
March 12.–16. 

SESL 6202



Course description 

System architects play an integrating role 

between many specialized engineers and other 

stakeholders during the creation of new 

systems. The role of system architect requires a 

broad set of skills. This course focuses at the 

less technical aspects of systems architecting. 

The program is based on one of the basic 

working methods of an architect: viewpoint 

hopping. The course addresses systems 

architecting from ten different viewpoints with 

time boxes of about half day.

During the course we address the following 

questions:

1. How does systems architecting fit in the 

organization and its processes?

2. What are deliverables, responsibilities and 

activities of the system architect?

3. How to elicit requirements?

4. What methods, tools and techniques are 

available for the architect?

5. How to anticipate on future needs, trends, 

and changes?

6. How to harvest synergy?

7. What is the role of software in complex 

systems?

8. How to structure and manage documentation?

9. How to present to less technical manage-

ment teams?

10. What human factors impact systems 

architecting?

11. How to apply this material in the own 

organization, short term and long term.

Why take this course? 

Better understanding of 

• How do you cope with conflicting needs, 

opinions, and interests. 

• How do you lead the design team effectively. 

• How do you balance innovation and risk 

mitigation, installed base and new systems, 

short term and long term. 

• How do you share vision and make pragmatic 

choices at the same time. 

Who should take this course?

Engineering managers, systems engineers, lead 

designers, chief engineers, senior engineers, 

technical directors and managers.

Advanced Systems Architecting

SESA 6202

DATE:

Week 8 /  
February 19.–23. 



Course description 

Human Factors is the scientific study and 

practice of applying knowledge about people to 

the design and evaluation of systems, with the 

goal of optimizing system performance. This 

module will demonstrate how human factors 

activities are systematically integrated throug-

hout the Systems Engineering Framework, from 

initial activities such as identifying and 

specifying users needs and goals, to validation 

and verification. Optimizing system performan-

ce implies an optimized interface between 

humans and technical components.  Principles 

for designing and measuring this (usability) will 

be presented. A simplified model of man 

machine interaction, covering design of 

technical input and output devices, together 

with human characteristics and limitations, 

(anatomy, perception, cognition, mental models 

and decision making) will be reviewed. The 

course will include an overview of regulations, 

standards, guidelines and literature that 

support human factors in the systems design 

process. Methods for eliciting user require-

ments and testing systems concepts / designs 

will be demonstrated. Examples from various 

industries including public transportation, 

maritime, oil and gas, payment, and systems for 

the disabled and elderly will be presented. 

Why take this course? 

“All systems are designed to serve a purpose 

– and that purpose is to serve people”

This course focuses on the human component 

of a system (human capacities, abilities, limitati-

ons, aspirations), which is a precondition for 

optimizing system performance. Course 

participants will learn how to optimally allocate 

functions between humans and technology and 

how to optimize the interfaces between the 

two. Participants will learn different methods 

and techniques for systematically involving 

humans into the systems engineering design 

process. Participants will learn how to design 

and test interfaces between humans and 

technology.

Who should take this course?

The course is relevant for people who want to 

optimize systems performance. This includes 

both academics and practitioners working 

within engineering, design, architecture, ICT, 

business, management, and social science. 

Participants do not require any specific formal 

background.

Human Factors in Systems Engineering

DATE:

Week 15 /  
April 9.–13. 

SEHF 6202



Course description 

The goal with this course is to: 

• convey the basic principles of Robust Design 

and Engineering 

• form a deeper understanding of the custo-

mer value of a product

• get a deeper understanding of quality and its 

relation to robustness

Historical background of Robust Design and the 

contributions from Dr. Genichi Taguchi. The 

concept of Robust Design. Definition of 

customer value. The evolution of customer 

value over time. A product’s interaction with the 

customer thru various stages. Needs, Functions, 

Solutions and Processes. The Kano model. 

Contributions to customer value expressed in a 

functional domain. Definition of quality and 

robustness. Reduction of variability and 

adjustment of mean. Noise factors and control 

parameters. Signal-to-Noise ratio and Respon-

se tables. Ideal function. Noise strategies. P dia-

gram. Orthogonal arrays. Interactions between 

control parameters. The quadratic loss function. 

Analysis of experimental data in Excel. Hands-

on optimization of a simple design.

Why take this course? 

All needs are translated into the set of stake-

holder requirements that trigger the design and 

development of a system. Among those 

requirements, some will address non-functional 

needs such as the availability or reliability 

required for the system. Reliability engineering 

is thus an essential discipline in any engine-

ering effort. Little is know in general about it, 

and that is the reason for many mistakes at all 

phases in the life cycle, from ill definition of 

requirements, to improper validation of the 

proposed solution. A solid foundation on 

reliability engineering is a fantastic comple-

ment for any other education and skills. It 

leverages the design and development of 

systems that truly meet customer’s needs and 

expectations. Furthermore, the optimization of 

the design poses many challenges. It is not 

always known the influence of the different 

design parameters on the quality attributes of 

the system, as well as their relative importance. 

The identification of the contribution of each 

parameter, its ideal value and the acceptable 

tolerance levels can be determined reducing 

dramatically the number of required test cases, 

using the Taguchi methods. Those methods are 

an extremely powerful technique for improving 

any design, with significantly reduced time and 

costs involved. The combination of reliability 

engineering and Taguchi methods is known as 

Robust Engineering. It helps design and 

develop products that are robust, that is, that 

meet customer’s requirements (including 

non-functional ones) and whose performance 

is not influenced by external factors.

Who should take this course?

Any engineer will significantly benefit from this 

course. It gives any systems engineer a 

quantum leap in terms of capability to assist in 

the improvement of any design. The reliability 

techniques and the Taguchi methods can be 

applied to anything, whether it is the design of 

a home appliance, or the most complex space 

system. Robust engineering requires the use of 

advanced mathematical models. The way in 

which they are presented in the course make it 

easy to understand and master. The course is 

unique as it involved the building of a system or 

artifact, to which the methods learned in class 

can be applied in order to improve the design 

and the performance of the system. It is a 

combination of solid and rigorous conceptual 

education, coupled with a most exciting and fun 

hands-on experimentation. Any engineer, no 

matter with what background, will find extreme-

ly useful the methods addressed in this course. 

No wonder SERE has become the most popular 

elective in the Systems Engineering program!

Robust Engineering

SERE 6302

DATE:

Week 3 /  
January 15.–19. 



Course description 

System engineering and design can be 

implemented and used in various fields. In this 

course, we will look at how to apply systems 

design to mobility; in particular electric mobility. 

In the western world, driving a car has become 

an important aspect of daily life. Either because 

of the necessity to cover a distance, or as an 

expression of oneself, or for fun. The effect of 

mobility on the environment is large and can be 

reduced by substituting internal combustion 

engine cars with cars that are propelled 

electrically (either in full – a real electric vehicle 

(EV), or partially – hybrid electric vehicles 

(HEV)).

This course will take on a systems perspective 

in the design of electric and hybrid vehicles. On 

the one hand we will dive in the fundamentals 

of electric vehicles, on the other hand we will 

treat the user-interaction aspects. Further we 

will look at the large variety of stakeholders and 

the required infrastructure. As an overarching 

theme, we will consider the position of EVs in 

mobility at large. Therefore, we will treat the 

following subjects:

EV fundamentals:

• Driving mechanics

• Internal combustion operation and properti-

es

• (H)EV architectures

• (H)EV components like electrical machines, 

controllers, batteries and other storage 

options, powertrain components.

User interaction:

• Human-centred & Scenario-based design

• Automotive interaction design & Advanced 

Driver Assistance systems (ADAS)

System considerations on EVs as part of 

mobility:

• Tank to Wheel, Well to Tank, Well to Wheel 

efficiencies;

• (H)EV architectures;

• Infrastructure;

• Stakeholder and user interaction.

In addition to the treatment and discussion of 

these subjects, you will, in small teams, work on 

assignments relating to (H)EVs. The assign-

ments span different parts of the whole range 

of subjects covered in the course, to obtain 

both broad views and in-depth views.

Why take this course? 

If you are interested in the new upcoming field 

of electric mobility, this course can provide you 

a jump-start. It will give you the fundamentals of 

driving, means to compare different drive 

principles, and it stresses the user aspect. We 

will look into automated driving and market 

opportunities, as well.

Who should take this course?

Everyone who needs a foundation for work or 

research in electric mobility. This includes 

people who work at car manufacturers, suppli-

ers and (public) organizations, who want to 

understand electric mobility.

Electrical Vehicle System Design

DATE:

Week 16 /  
April 16.–20. 

SEEM 6202



Course description 

The purpose of the course is to give the participant the holistic view of customer needs, require-

ments and regional preferences for Subsea Production Systems (SPS). The course will present a 

holistic view on flow assurance and barrier functionality, the importance of field trade-offs in 

concepts, field layout modularisation with regards to intervention/maintenance, economy in the 

SPS solution, amount of hydrocarbons produced and production profiles. 

Completing the course, the student shall be capable to participate in a team preparing the archite-

cture of a SPS.

Minimum two-year work experience within the oil and gas industry or related industries.  

Alternatively, basic course in subsea or petroleum production.

Subsea Systems Architecture

SSSA 6202

DATE:

Week 7 /  
February 12.–16. 
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Practical information

INSTRUCTION

The courses are organized as intensive 

one-week courses each with 5 days of lectures.  

During this week, the lectures last from 0830 to 

1630 each day. The courses are a mixture of 

lectures and work in groups.  Master students 

and others taking courses for credit will work on 

a written assignment which is due 10 weeks 

after the end of the course.  A completed 

course with approved written assignment will 

give 7.5 study points.  

LANGUAGE OF INSTRUCTION

The classes are lectured in English.  Course 

materials are also in English.

LOCATION

All lectures are held in HSN facilities in  

Kongsberg.

PRICES

The price for attending a course depends on 

whether you take the course for credit or not.  

To get credit for the course, you need to hand in 

and pass a written assignment. 

Alternative 1

Attendance only 

kr. 20.000,-

Alternative 2

Attendance and written assignment 

kr. 25.000,-

The price includes course material, coffee and 

lunch during the course.  For alternative 2, the 

price also includes supervision and grading of 

the written assignment.

DEADLINE

See information under each course as the 

deadlines vary. 

We also accept registration after the deadline, 

provided there are available seats. Class is 

limited to 25 seats, so please sign up early. We 

reserve the right to cancel where the number of 

registrations are too low.

CONTACT US

Practical enquiries:  

Beate Calleja

E-mail: Beate.Calleja@usn.no

Silja M. Sverreson

E-mail: Silja.Sverreson@usn.no
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REGISTRATION
usn.no/videre/tekmar
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Beate Calleja
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University College of Southeast Norway
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3616 Kongsberg
Norway

PHONE 
+47  31 00 80 00

Contact information


