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Study information

TheMasterin Green Energy Technology focuseson a sustainableand environmentally friendly approach to energy technology.

Thestudentswill acquireknowledgeand skillsrelated to renewableenergy sourcesand advanced materialsneeded to understandthe principlesof energy
generation andstorage. Thestudentswill alsoacquire knowledge related tohow such energy sourcesand materialscan beinterconnected through smart grid
andmicrogrid systems. They will learn how the concept of circular economy can beadapted to energy technology to achieve optimized resourceefficiency.
Throughout, project work in interdisciplinary grou ps provides collaboration skillsand a better understanding of how each part of an energy system interact
togethertoform an integrated unit.

After successfully com pleted four semesters, a Master in Green Energy Technology hasthecom petenceneeded toim plement appropriateinnovation processes
combinedwith specialized technological knowledgeand skillsin energy technology andthereby contributeto thedevelopment of a moresustainablesociety.

What do you learn?

Degree/title obtained

Masterin Green Energy Technology.


https://www.hiof.no/english/

Learning outcomes

Acandidatewho hascompleted hisor her qualification should havethefollowing learning outcomesdefinedin thetermsof knowledge, skillsand general
com petence:

Knowledge:
For theprofileSmart Energy Technology the Candidate:

hasspecializedinsight into power systems, smart-gridsand micro-gridsand advanced knowledge regarding m aterialsfor energy technology, resource

shortagesand renewableenergy sources

hasadvanced knowledge of experimental and theoretical methodsand m odelling utilizedin green energy technology for power systems, smart-gridsand
micro-grids, andisabletoutilizehis/her advanced and specialized knowledgein new areas.

For theprofileMaterialsfor Energy Technology the Candidate:

hasspecializedinsight into materialsfor green energy technology and advanced knowledge regarding renewableenergy sources, power systems, smart-
gridsand micro-gridsand challengesrelatedtoresourceshortages

hasadvanced knowledge of experimental and theoretical methodsand m odelling utilizedin materialsfor green energy technology, andisabletoutilize
his/her advanced and specialized knowledgein new areas.

For both profilesthe Candidate:

isabletounderstandhow societal, political and economic assum ptionsaffect strategiesand pathwayschosen within debatesand decisions

regarding futureenergy technology

isabletoanalyzescientific problemswithin energy technology, and relatethisto thehistory of energy technology andits placein societal debates

and strategies, both nationally andinternationall.

Skills:

TheCandidate:

isabletocritically analyzedifferent sourcesof information and research methods, and usethem tostructureanddevelopacademicarguments

isabletoanalyzeandapply different theorieswithin energy technology, and utilize experimental and theoretical methodsand modelling within
energy technology, and can work independently with practical and theoretical problem solving
can handlemultipleanalytical toolstoinfluence politicsand strategiesand bea contributor in innovation processes, development and decision

making relatedtofutureenergy technology

isabletoindependently conduct a defined research or development project under supervision, in agreement with existing ethical norms, andisable
toanalyzeethical problemsrelated to green energy technology.



General Com petence:
TheCandidate:

isabletoutilizehis/her knowledgeand skillswithin new areasto accom plish advancedtasksand projects, andisabletofind relevant scientific literaturefor
new topicswithin energy technology

isabletodiscussand giveoral and written presentationsregarding research, and development projectsrelatedto energy technology

isabletocollaborateand contributetoteam projects, andactively participatein innovation processesrelated to energy technology.

Admission

Theminimum requirementsfor admission isoneofthefollowing:

1) Relevant bachelor'sdegreein engineering or equivalent education of at least 180 ECTS
or
2) Relevant natural sciencebachelor'sdegree or equivalent education of at least 180 ECTS

Tobeadmitted, theapplicant must havean averagegradevaluefrom thequalifying education of at least 25 (according to ECTS standards).
Proof of English proficiencyisalsorequired.

For theprofilechoicewith specialization in Smart Energy Technology, relevant degreesmust bewithin thefieldsof energy technology, electrical engineering,
mechatronics, cybernetics, physics, com puter scienceor equivalent.

For theprofilechoicewith specialization in Materialsfor Energy Technology, relevant degreesmust bewithin thefieldsof energy technology, materialsscience,
chemistry, chemical engineering, physics, mechanical engineering, civil engineering, or equivalent.

Applicantsfrom countriesoutsidethe EU/EEAmust submit proof of funding when submitting their application.

Structure and content

The structure and content of the programme

TheMasterin Green Energy Technologyisa full-timestudy program for 2 years (4 semesters). Themaster program consistsof a combination of com pulsory and

elective courses.

During thefirst semester, thestudentsacquirean interdisciplinary basisand overview within thefield of energy technology, preparing them for themore
advanced com pulsory coursesand a specialization profilein thesecond semester. Theselection of main disciplinary profile, either Smart Energy Technology or
Materialsfor Energy Technology, in thesecond semester and a broad variation of electivecoursesin thethird semester providesthe opportunity for each student
tochoosetheirindividual field of specialization.

Thefirst threesemesters providesthestudentswith understanding, knowledgeand skillsrelated to societal issuessuch aspoliciesand innovation processes,
availableresourcesandtheuseand development of materialsand systemsfor im proved energy use. In combination with knowledgeand skillsrelated tothe
logicsof scientificwork and thinking, thispreparesthestudentsfor thefourth andfinal semester, culminatingin a Master Thesison thetopic of thechosen

specialization.



Itispossibleto exchangetheelective courseswith master coursesthat arerelevant to energy technology from other universities/university collegesin Norway or
abroad. Moredetailson such exchangeisincludedin the paragraph about thethird semester below.

Thefirst semester isfixed for all students, with three com pulsory courses, each of 10 ECTS. Thesewill providethestudentswith a general interdisciplinary
backgroundwithin green energy technology, teach thestudentstowork in interdisciplinary groups, how to search for scientific literature, and howto present
their work both orally and asa written report.

In thesecondsemester, thereare 15 ECTS points (5 +10) com pulsory coursework. The 10 ECTS com pulsory part will providethestudentswith knowledgeand
skillsrelatedto how social, political and cultural values affect science, and how moresustainableand lower carbon energy systemscan beachieved by
implementinginnovation and new businessmodels. The5 ECTS com pulsory partisthefirst part of the course Scientific Research and Methods, which is
completed earlyin thethird semester. Thiscourse providesthestudentswith knowledgeand skillsrelated to theethicsand logicsof academic thinking and
writing. Thestudentswill also choosetheir Master Thesistopicand conduct a com prehensiveliteraturestudy resulting in specific research questionsfor the
Master Thesis, sufficiently framed and defined by state-of-the-art research literaturerelated to their chosen field of interest. In addition tothecom pulsory part of
thesecond semester, each student chooseoneof thetwo specialization profilesasa rule based on their prior bachelor level education, which providedthe
fulfillment of theadmission requirement. Both profilesis constituted by two courses, counting totally 15 ECTS points (5+10), both com pulsory for thechosen
profile.

ToentertheSmart Energy Technology profile, studentsare expected to possess basic knowledge and skillsrelated to electrical circuits. Studentswith a bachelor
degreein electrical engineering and/or com puter scienceautomatically fulfill thisrecom mendation. Studentswith other bachelor level educationscan acquire
therecommended knowledgeand skillsrelated to electrical circuits by passing relevant examsat bachelor level. Thestudentsdonot needto providethe
program manager with formal documentation, but such relevant examsare highly recom m ended for studentschoosing this profile of specialization. The
Smart Energy Technology profilefocuseson theintegration of renewableenergy sourcesin power systems, in addition totheconcept of micro grids, including
modellingandsimulationsof such.

TheMaterialsfor Energy Technology profiledoesnot have any specified recom mended prior knowledge other than the ones provided by the com pulsory courses
of thefirst semester. TheMaterialsfor Energy Technology profilefocuseson theuseand understanding of advanced materials, and how such materialscan
providedevelopment opportunitiesrelated to provident and sustainabletechnology applicationsfor futureenergy useefficiency.

Thethird semester consist mainly on electivecourses. Thereisa 5 ECTS com pulsory part of the course Scientific Research and Methodsfinishing in Septem ber,
allowing studentstoexchangeto otherinstitutions. Such exchangeisfacilitated by a com prehensivelist of cooperation agreementswith institutionsoutside
Norway. Coursesattended and passedin other institutionsmust be preapproved by thestudy program manager in collaboration with thestudent'ssupervisor
andtheofficeofinternational affairsat @stfold University College, to ensuresufficient learning outcomefor each individual student. Theelective coursescover a
rangeof topicsrelated to energy technology, allowing each student to pursuetheir individual interest. Any combination ensuressufficient learning outcome
(except thepartial combination Special Curriculum I and I, which isnot possible dueto course content overlap).

Thefourth semester consistsof a 30 ECTS Master Thesis, wherethestudentswill conduct a research /development project related to green energy technology.

Teaching, learning methods and forms of assessment

Formsofteachingandlearning:

Acombination of different teaching methodsare used. Lectures, flipped classroom, seminars, workshops, varioustypes of exercises, laboratory tasks, project
work, supervision and self-study arecombinedto providethestudentswith thetoolsthey need to obtain theknowledge and skillsthey will need for thefuture.
Projectsin interdisciplinary grou pspromote collaboration skills, andteach thestudentsto communicateacrossdisciplines. Thestudentswill practice both
written and oral communication.

Duringthecourseof thefour semesters, thestudentswill meet guest lecturersfrom industry and collaborativeuniversitiesabroad. Thestudy plan providesthe
opportunity for project work in closecollaboration with industry partners. In addition, thestudentscan participatein ongoing research projectsat theFaculty of
Engineering. For moredetails, seeheading Research and development work below.



Thestudentsareexpectedtowork between 750 and 900 hourseach semester. In addition totheorganized tuition, thestudentsareexpected to work
independently andin groupswith assignedtasks, solveexercises, read thecurriculum, findandread other relevant literature, and preparefor exams.

Thestudentswill learn how to search for scientific literatureandto critically review what they find to acquire new knowledge. Thiswill preparethem for a future
wherethefield of energy technology isadvancing towardsnew technological solutions. They will also obtain skillsin variousformsof academicwriting, aswell

asin oral presentations.
Teaching materials

Thestudentswill work with analogueandrelevant digital tools. Thestudentsareexpected to pay for teaching materialssuch astextbooksand photocopies
themselves. In addition, each studentisexpectedto utilizetheir own laptop. LanguageThestudyisinternationally oriented, and thetuition languageis
English. Thestudentsareexpected toanswer all examsin English, and deliver all written work and oral presentationsin English. Coursework requirementsand
Assessment Most courseshassomecom pulsory coursework requirements. Thecoursework requirementshasto be approved beforethestudent can takethe
exam or deliver theassessment requirementsfor the course. Seethe coursedescriptionsfor details. Thestudentswill beevaluated by a combination of
coursework requirements, project reportsandvariousformsofexams. Thecoursework requirementsareevaluated on a approved/not approved basis, and
should beapproved beforethestudent can taketheexamsor deliver the project work that will givethe basisfor the grade of thecourse. The coursework
requirementsandthebasesfor theassessment variesdepending on thenatureof each course. Moredetailsaregiven in the coursedescriptions. Thecourse
descriptionsalso give detailsabout the possibilitiesfor re-taking theassessment if thestudentsfail. Generally, most written or oral examscan bere-taken
maximum twotimes, whilewritten reportscan berevised onetime. For each course gradesaregiven from Ato F, whereAisthebest grade, Eisthelowest passed
grade, and Fisfailed. Examsaregraded by two sensors, for most of the coursesone of these sensorswill beexternal. An external sensor will alwaysbeused on the
Master Thesis. TheMaster Thesesissubject to electronic plagiarism control, asmay also bethecasewith other coursesand required coursework. Exam papers
that arepartly or entirely identical will not beapproved and will beregarded asattem pted cheating. For further information, pleaseseeExam regulationsfor
@stfold University College.

Research and development work

TheMasterin Green Energy Technologyislocated at theFaculty of Engineering, @stfold University College, wheretheem ployeescarry out research related to
variousaspectsof energy technology, such assmart grids, micro grids, materials, andinnovation processes. Studentsareinvited to participatewith academic
staffand guest researchersin professional research projectswithin and outsidetheinstitution. Thediversity of thepractical and theoretical research of the
Facultyem ployeesisoneof themain sourcesof theeducation at all levels. Theresearch of theacademic staff takes place both insideand outsidetheinstitution,
on a high national andinternational level. Thestudentswill havetheopportunity to actively participatein theresearch projectsof theacademicstaffin the
Master Thesis, andto a lesser extent alsoin someof theother project-based courses. In addition, wehavea close contact with thelocal industry, andthestudents
will havetheopportunity to participatein research and development project in collaboration with theindustry. Theactive participation and contributionsof
thestudentsmay takevariousformssuch aspractical and theoretical contributions, and som etimeswithin publications.

Internationalisation
Faculty of Engineering consistsof an international faculty with different expertiseand experiencein theinternational research projects, development and

innovation activitiesandteaching. TheFacultyhasan international network with exchange opportunitiesand appointmentswith variousresearch and
educational institutions.

All coursesaretaughtin English, using solely English literature. Thisfacilitatesapplicantsfrom outside Norway. Studentscan also exchangetoinstitutions
outsideNorway (see"Study Abroad").

Programme evaluation

Tobeableto offer relevant education of good quality, wearedependent on feedback from thestudentsandon their participation in evaluating the programsof
study. Each individual academicenvironment isresponsiblefor adopting evaluation proceduresat courselevel. Seethe coursedescriptionsfor details.



In addition to courseevaluations, @stfold University College conducts periodic evaluationsof thestudy program asa whole. In addition, NOKUT (theNorwegian
Agencyfor Quality Assurancein Education) conduct theannual Student Survey on student perceptionson thequality of study programsin Norway. All students

in thisstudy program aregiven theopportunity to participatein thesurvey.

Reading list

Seethecoursedescriptions.

Studies abroad

Voluntary exchange/study abroad should normally take placein the3™ semester andwill extend overvarying periodsof time. Any of thecoursesin the3™
semester can beexchanged with other coursesabroad, aslong asthecoursesarerelevant for theMaster and securessufficient learning outcome. It isalso possible
totaketheMaster Thesisabroadin the4™ semester. Exchange/study abroad must bediscussed with and approved by supervisorsandthe program manager.

TheFaculty of Engineering hasagreementsforinternationalization and student exchangesat master'slevel with thefollowing institutions:

Universidad deCastilla-La Macha - Spain
HochschuleWismar- Germany

Queensland University of Technology - Australia
University of North Dakota - USA

University of Pisa - Italy

Hogskolan Vast - Sweden

Universidad Politecnica deCartagena - Spain
University of Vaasa - Finland

PiraeusUniversity of Applied Sciences- Greece

Theinternational coordinator at the Faculty of Engineering can be contacted for furtherinformation.

Work and future studies

Graduatesfrom theMaster program form anewanduniquegeneration of professionalswho will be called upon totacklecritical issuesin renewableand
sustainableenergy management systems. They aredistinguished by their technical and management knowledgeandtheskillsrequired to deal with a wide
rangeofissuesat theinterfacebetween energy, technology, innovation andscience. With theincreasing demand for environmentally friendly and sustainable
energy solutions, theindustry hasa great need of professionalswithin thisfield, who areexperiencedin working in interdisciplinary grou psto solve com plex
problems.

PhD-studies



Thestudywill form thebasisfor PhD level research, and preparethecandidatefor admission to relevant doctoral programswithin energy technology. A

com pleted master degree qualifiesfor admission to related PhD-studies. Exam plesof such arethe PhD program in Mathematicsand Natural Sciencesat the
University of Oslo, PhDin Energy and ProcessEngineering, or Materials Scienceand Engineering at Norwegian University of Scienceand Technology, thePhD
program at theFaculty of Engineering and Scienceat the University of Agder, PhDin Scienceand Technology at Norwegian University of Life Sciencesandthe
Doctoral Education at theFaculty of Mathematicsand Natural Sciences, University of Bergen. Notethat oneneeda B or better averageon the Master degreefor
theadmission to PhD-studiesat someinstitutions.

Career prospects

Thestudyfocuseson the possibilitiesand challengesof green energy technology. Thestudy providescom petence needed to work within theenergy technology
sector in both com mercial com panies, specialized consultancy agencies, policy and regulation defining public bodiesand public services. Energy suppliers,
energy distributors, and com paniesmanufacturing or supplying energy technology solutions, com ponents, materials, etc. are possiblefutureem ployers. It is
also possibleto gointoresearch or teaching, or tostart upa new company based on energy technology innovation.

Thecandidatescan work asproject engineers, project leaders, or product/concept developerswithin energy technology. They areattractiveem ployeesfor a
variety of companiesand bodieswithin production, delivery, service, counselling, policy development and administration/management, both nationallyand
internationally.

The study planis approved and revised
The study planis approved

Dean Geir Torgersen 22 August, 2019 Accredited by The Norwegian Agency for Quality Assurancein Education (NOKUT), 28.8.2018.

The study plan is revised

Head of Studies, AnnetteVeberg Dahl, 22 August 2019

The study plan applies to

2020 (autumn)

Programme Coordinator

Faculty of Computer Science, Engineeringand Economics.
Faculty of Engineering, program manager Shima Pilehvar.

Study model

This study model has a new design. Let us know what you thing about it

Autumn 2020

Core courses


https://nettskjema.no/a/140530

IRMGR40118
Adapting Technology tothe Circular Economy

IRMGR40218
Renewable Energy

IRMGR40318
Materials for Energy Technology

Spring 2021

Core courses

IRMGR40518 - Part 1 of 2
Scientific Research and Methods

IRMGRA40418
Energy Technology, Policy and Sustainability

stp

Profile choice: Smart Energy Technology

IRMGR41018
Wind, Solarand Hydro Power Integration in Power Systems

stp

IRMGR41118
Dynamic Modellingand Simulation of Micro Grids

stp

Profile choice: Materials for Energy Technology

IRMGR41518
Experimental Methods

stp

IRMGR41618
Solid State Physics and its Modern Industrial Applications

stp

Autumn 2021

Core courses

IRMGR40518 - Part 2 of 2
Scientific Research and Methods

Elective courses (25 ECTS)

IRMGR42018
Power System Dynamic and Control

stp



https://www.hiof.no/english/studies/courses/historical-courses/ir/2020/autumn/irmgr40118.html
https://www.hiof.no/english/studies/courses/historical-courses/ir/2020/autumn/irmgr40218.html
https://www.hiof.no/english/studies/courses/historical-courses/ir/2020/autumn/irmgr40318.html
https://www.hiof.no/english/studies/courses/historical-courses/ir/2021/spring/irmgr40518.html
https://www.hiof.no/english/studies/courses/historical-courses/ir/2021/spring/irmgr40418.html
https://www.hiof.no/english/studies/courses/historical-courses/ir/2021/spring/irmgr41018.html
https://www.hiof.no/english/studies/courses/historical-courses/ir/2021/spring/irmgr41118.html
https://www.hiof.no/english/studies/courses/historical-courses/ir/2021/spring/irmgr41518.html
https://www.hiof.no/english/studies/courses/historical-courses/ir/2021/spring/irmgr41618.html
https://www.hiof.no/english/studies/courses/historical-courses/ir/2021/spring/irmgr40518.html
https://www.hiof.no/english/studies/courses/iio/ing/2021/autumn/irmgr42018.html

IRMGR42118 st
Smart Grids Technology and Applications P
IRMGR42218 st
Advanced Control Engineering P
IRMGR42318 st
Project Developmentand Funding P
IRMGR42418 st
Entrepreneurial Leadership P
IRMGR42718 +
Materials for Energy Efficient Buildings i
IRMGR42518

. . stp
Special Curriculum |
IRMGR42618

) . stp
Special Curriculum Il

Spring 2022

Core courses

IRMGRA44018
Master Thesis

Last updated from FS (Common Student System) Dec. 30, 2022 2:34:29 AM
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https://www.hiof.no/english/studies/courses/iio/ing/2021/autumn/irmgr42318.html
https://www.hiof.no/english/studies/courses/iio/ing/2021/autumn/irmgr42418.html
https://www.hiof.no/english/studies/courses/iio/ing/2021/autumn/irmgr42718.html
https://www.hiof.no/english/studies/courses/iio/ing/2021/autumn/irmgr42518.html
https://www.hiof.no/english/studies/courses/iio/ing/2021/autumn/irmgr42618.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/spring/irmgr44018.html

@ @stfold University College

IRMGR40118 Adapting Technology to the Circular
Economy (Autumn 2020)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Shima Pilehvar

Teaching language:English.

Duration: V> year

Table of contents

The courseis connected tothe following study programs
Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).

Lecture Semester

First semester (autumn).

The student's learning outcomes after completing the course

Knowledge:

Thestudent


https://www.hiof.no/english/

understandsthebackgroundandconsequencesofthe UN sustainability goals
understandshow social sustainability mayim pact social issuesboth nationally andinternationally
hasknowledgeof the EU strategy on Circular Economy

understandstheprincipalsof performing a Life Cycle Assessment for products

understandsthebasic principlesof LEAN production

hasknowledgeabout EUsCandidatelist (REACH) for avoiding hazardoussubstances

hasa theoretical knowledge on howto achieve optimal resourceefficiency in a closed material loop
hasbasicknowledgein writing asan engineer andreporting on a businesslevel

hasbasic knowledge of methodsrelatedtoinnovation and how to usethese methodswhen working towardsoptimal resourceefficiency in closed m aterial

loops.

Skills:
Thestudent

can perform a Life CycleAssessment (LCA) using com puter programs (SIMAPRO or similar)

can plan andwritea report asa feasibility study on im provementsin LCA phasesfrom an environmental standpoint and from a logistical standpoint
can perform a LEAN analysison material flowsthrough thelifespan

can perform an ethical analysis of possible consequences of material supply-chainsin regard tothe UN sustainability goals

can analyzethebusinesspotential in identified possibleim provementsin the closed m aterial loops

can leadinnovation workshopwith an industry partner on closed circuit technology and possibilitiessuggestedin reports

can perform a substitution processto avoid hazardoussubstancesin materials.

General com petence:
Thestudent

hasa solidunderstanding on thechallengesconnected to resourcescarcity on a global level
shows good cooperativeskillsin groupwork situations
can work in closeinteraction with an industrial partner, and understandstheir businessand challenges

hasan overall understanding on theethical challengesregarding possible conflict between short term busynessgoalsand possiblelong term consequences
of thelifecycleof newandinnovativesolutions.

Content

Thesubject introducesthestudent totheprincipalsoutlinedin EU priority on thetranslation toa circular economy, and how thiswill bea key fram ework factor
for futurebusiness. Thesubject offerstheoretical education on basictools, but will mainly befocusing on the business-report totheindustry-partner, andthe
processleading tothisreport.



Keyword for content:

Adapting theUN sustainability goalsin technology and business
LCAbasic: Environmental indicators, phasesin LCA (Life Cycle Assessment)
LCAtools: Benchmarking performancefor product-phases

Ethical considerationsregarding sustainability, utilization of hazardoussubstances, material supply-chains, and possible conflicts between short term
busynessgoalsand possiblelong term consequencesof thelifecycleof new andinnovative solutions.

LEAN basic: Logistics, optimizing resourceuse
LEAN tools
Innovation tools

Writing businessreports

Forms of teaching and learning

Lecturesand guest speakers

Literature-study

Groupwork

Workshopwith group membersand supervisor

On thejobobservation ; industry partner

Workload

250-300 hours,

Coursework requirements - conditions for taking the exam

Approved pre-versionsof business reports

Web-based test beforeassessment-start: Goodto go?

Examination

1. Individual written exam, 3 hours. All written aidsand calculator are permitted. Counts50%ofthefinal grade.

2. Group (max. 5 students) orindividual report from project assignment. Counts50%of thefinal grade

Thestudentswill receiveonefinal gradefor thecourseasawhole; gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, andF isfailed.

Examiners

Oneinternal and oneexternal examiner.



Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum twomoretimes. Aresit will bearrangedin January thefollowing semester. The
student donot need todeliver a new report in order to re-takethewritten exam.

Ifthe project report isgraded asfailed, thestudent will begiven onemorechancetoimprovethereport.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.

Life Cycle Assessment:

Baumann, H.,&Tillman, A. M. (2004). TheHitch Hiker'sGuideto LCA. An orientation in lifecycleassessment methodology and application. External
organization.

Circular Economy:
Selected partsof

Webster, K. (2017). Thecircular economy: Awealth of flows. Ellen MacArthur Foundation Publishing.

McKinsey&Com pany (2016). Thecircular economy: Moving from theoryto practice. Onlineresource: https://www.mckinsey.com /business-

functions/sustainability-and-resource-productivity/our-insights/the-circular-economy-moving-from-theory-to-practice

Wijkman, A, & Skdnberg, K. (2015). Thecircular economy and benefitsfor society. Club of Rome.

Krarup, M., Kigrboe, N., & Sramkova, H. (2015). Moving towardsa circular economy: successful Nordic business m odels. Nordic Council of Ministers.

SBInsight. THE NORDICMARKET FORCIRCULARECONOMY.


https://www.mckinsey.com/business-functions/sustainability-and-resource-productivity/our-insights/the-circular-economy-moving-from-theory-to-practice
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@ @stfold University College

IRMGR40218 Renewable Energy (Autumn 2020)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Olav Aaker

Teaching language: English.

Duration: 2 year

Table of contents

The courseis connected tothe following study programs
Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).

Lecture Semester

First semester (autumn).

The student's learning outcomes after completing the course
Knowledge:

Thestudent

hasadvanced knowledgeof current renewableenergy sources, their current useand potential for futureuse


https://www.hiof.no/english/

hasknowledge of thebasic physical principleson which theenergy sourcesrely, andtheeconomic potential by using thevariousenergy sources
hasadvanced knowledge of mathem atical modelling of renewable energy processes

isabletoanalyzetheprinciplesof renewableenergy andrelatethistothehistory of energy technology and renewableenergy andits placein modern society.
can quantifytheenvironmental and economicim pact of variousalternativeenergy sources

hasknowledgeof smart gridsand micro grids.

Skills:
Thestudent

can calculatetheeconomic potential of a suggested renewableenergy plant
can calculatethefeasibility of a suggested renewableenergy process

can calculatethenecessary dimensionsand equipment tobuild a powerplant with a specified energy source, and specified power output.

General com petence:
Thestudent

can writea scientific project report.

Content

Sourcesof renewableenergy, such as:

Sun

Wind

Ocean wavesandtidal forces
Hydropower

Biomass

Garbageandwastematerials

CO, captureandrelatedissues
Mathematical modelsand dimensioning related to renewableenergy plants
Introduction tosmart gridsand microgridsthat utilizerenewableenergy sources

Throughout thecourse, all topicswill be coveredin a historical perspective, em phasizing the historical development of renewableenergy and energy
technology.



Forms of teaching and learning

Lectures
Laboratory work, including mathematical modelling

Project work: Preparea report wherean alternativeenergy powerplant isplanned and proper dimensionsaresuggested. Theeconomy of the project should
also beconsidered.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Fourminorassignments.

Onem ajor project work, group assignment.

Examination

Individual written exam 5 hours.

Permitted aids: Table of formulasand approved calculator

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, andF isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum twomoretimes. Aresit will bearrangedin January thefollowing semester. The
studentsdonot needtodothecoursework assignmentsagain tobeallowed a re-takeof thewritten exam.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.



Da Rosa (2012), Fundamentalsof Renewable Energy Processes, Academic Press, 3" edition
Duffy, Rogers, Ayom pe (2015): Renewable Energy and Energy Efficiency: Assessment of Projects and Policies, Wiley-Blackwell, 15t edition

Handouts.

Last updatedfrom FS(Common Student System) Dec. 30, 2022 2:30:14 AM



@ @stfold University College

IRMGR40318 Materials for Energy Technology (Autumn
2020)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Anna-Lena Kjgniksen

Teaching language:English.

Duration: V> year

Table of contents

The courseis connected tothe following study programs
Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).

Lecture Semester

First semester (autumn).

The student's learning outcomes after completing the course

Knowledge:

Thestudent


https://www.hiof.no/english/

hasadvanced knowledgeregarding m aterialsfor energy technology applications

isabletoanalyzescientific problemsregarding materialsfor energy technolog.

Skills:
Thestudent

isabletoanalyzeand critically examinedifferent sourcesof information

isabletoanalyzetheoriesregarding materialsfor energy technology.

General competence:
Thestudent

isabletocontributetoan interdisciplinary project in collaboration with other students
isableto present a scientifictopicorally
knowshow to search for scientificliterature

isabletowritea scientific report.

Content

Thecoursewill providethestudentswith an overview of som e selected materialsthat can beused for energy technology applications, andin-depth knowledge
regarding oneof thesetypesof materials.

Advanced materials, such asphasechangematerials, can beused toreducetheenergy neededto heat and cool buildings. Solar cellsand solar collectorscan
convert solar energy to electricity/heat. Nanofluidshavea great potential asheat transfer liquids. Theseareonly someexam plesof theutilization of materials
forenergy technology applications. Understanding themechanismsfor how these materialswork isessential for the development of new and im proved
materials.

Forms of teaching and learning

Thefirst part of thecoursewill bebased on lectures, presenting som eexam plesof advanced materialsfor energy technology applications. Theexam pleswill
focuson new research in thefield, both from our own research andfrom thescientificresearch literature.

Thesecond part of the coursewill be based on interdisciplinary project group work, wherethestudentswill find new research literatureandwritea report about a
selected application of materialsfor energy technology. Thereport should bein theform of a scientific review article, and clearly illustratethecurrent state-of-
the-art anddiscussthemostim portant challengesthat needsto beresolvedin thefuture. Thiswork will besupervised by thelecturer.



Aseminar regarding presentation techniqueswill preparethestudentsfor giving an oral presentation of their project work.

Aseminar regarding search for scientificliteraturewill preparethestudentsfor finding relevant literaturefor the project.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Project outline(groupwork)

Preliminary report (group work)

Oral group presentation of project.

Attendanceat Presentation TechniquesSeminar
Attendanceat Search for Scientific Literature Seminar

Attendanceat oral group presentation of all projects

Examination

Individual written exam 3 hours. All written aidsand calculator are permitted. 50%oftheevaluation

Group project report. 50%of theevaluation

Thestudentswill receiveonefinal gradefor thecourseasawhole; gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, and F isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum two moretimes. Aresit will bearrangedin Januarythefollowing semester. The

studentsdonot needto deliver a new report in order to re-takethewritten exam.



Ifthe project report isgraded asfailed, thestudentswill begiven onemorechancetoim provethereport.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.

Compendium - Materialsfor Energy Technology (by Anna-Lena Kjgniksen). Thecompendium isprimarily based on her own research within thisfield.

Thestudentswill alsoconduct a literaturesearch tofindresearch literaturethatisrelevant for the project.

Last updatedfrom FS (Common Student System) Dec. 30, 2022 2:30:14 AM



@ @stfold University College

IRMGR40518 Scientific Research and Methods (Spring
2021-Autumn 2021)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Shima Pilehvar

Teaching language:English.

Duration: 1 year

Table of contents

The courseis connected tothe following study programs
Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).

Lecture Semester

Second semester (spring) andthird semester (autumn), from March to Septem ber.

The student's learning outcomes after completing the course

Knowledge:

Thestudent


https://www.hiof.no/english/

hasspecializedinsight into onetopicwithin energy technology
isabletoutilize knowledgewithin new fieldsof energy technology

hasdevelopedinsight andunderstanding of thelogic of scientificthinking and writing, aswell astheethical considerationsrelated to a research project.

Skills:
Thestudent

can analyzeand critically examinescientific literature
can structureandformulatetechnical argumentsandreasoning
isabletoplan aresearch project, in agreement with existing ethical norms

can analyzerelevant ethical research problemswithin energy technolog.

General com petence:
Thestudent

isabletowritea scientific report
knowshow to search for scientificliterature
isabletoorally present a scientific project for both specialistswithin thefieldandthegeneral public

can acquirenew knowledgewithin a field by self-tuition.

Content

Through thecourse, thestudentswill learn about thelogic, ethicsand techniquesof scientificwriting and thinking. In thecourse, thestudentswill alsolearn
about scientificresearch design. Thisinsight will bethe knowledge baseand the basis for independent reflectionswhen thestudents perform a literaturesearch
tofindcurrent research literaturerelatedtothe plannedtopic of their Master Thesis. Based on thisliterature, they will writea report that outlinesthestate-of-
the-art within thistopic.

Based on thestate-of-the-art report, thestudentswill:

definetheobjective(s) of their Master Thesis

clarifyhowtheobjective(s) areprogressing beyondthestate-of-the-art

determinehow to meet theobjective(s), within thefram ework of both research design and ethics
decidewhich methodsand experimental techniquesthey will use

makea first assessment of which experimentsshould be conducted

putupa realistic progressplan for the Master Thesis

writea project planning report that clarifiesall these pointsincluding explanationsfor thechoicesthat aremade.

Forms of teaching and learning

Thescientificwritingandthinking, ethical considerationsrelated to research projectsand theresearch design topicswill betaught through lectures. The
lectureswill includedialoguewith thestudents, to closely link the general ideasof thelogics of scienceto theMaster thesiseach individual studentisplanning.
On theliteraturesearch andstate-of-the-art report, the studentswill work under supervision of their Master Thesissupervisor. The project can either bean
individual project, or iftheMaster Thesisisplanned asa team work, conductedin an interdisciplinary team. For theteam projects, thecontributionsof each
student should beclearly specified.



Each project should deliver a state-of-the-art report, a project planning report and give oral presentationsof the planned Master Thesis.

Workload

250-300 hours,

Coursework requirements - conditions for taking the exam

Oral presentation of the planned Master Thesis(individual or asa group), including a state-of-the-art literaturereview.

Examination

State-of-theart report (countsas50 %of themark)

Project planning report (countsas50 %of themark)

For group projects:

State-of-theart report (countsas50 % of themark)

Onereport for thewholegroup, together with a specification of the contribution of each student.

Project planning report (countsas50 %of themark)

Onereport for thewholegroup, together with a specification of the contribution of each student.

Thespecified contribution of theindividual student countsas50% of each report andthereport asa whole countsas50% of each report. Each student will
receivean individual grade.
Thestudentswill receiveonefinal gradefor thecourseasa whole gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, and F isfailed.

Examiners

TheMaster Thesissupervisor andoneadditional internal examiner.

Conditions for resit/rescheduled exams

If a report isgraded asfailed, thestudent will begiven onemorechancetoim provethereport. Theim proved report must behandedin for evaluation ata
deadlinespecified by the Master Thesissupervisor.
For group projects:

If the specified contribution of an individual student isgraded asfailed, whilethetotal report isnot graded asfailed, thisstudent will haveto deliver an individual
report. In thiscase, therest of thegroup can chooseif they wish to deliver a m odified report without the contribution of thestudent that failed, or ifthey wish to
beevaluated based on theoriginal report.



Course evaluation

Thecoursewill beevaluated by continuousdialoguewith thestudentsin lectures, toensurethat thelink between thestudent;splanned thesisandthelectures
isclosethroughout.

Literature
Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.
Literaturefor thescientificwriting, thinking and research design part:

Kothari, Chakravanti Rajagopalachari (2004). Research methodology: Methodsandtechniques. New Agelnternational.

Cheek, Julianne(coming) Research Design, Sage

In addition, thestudentswill conduct aliteraturereview on their chosen subject for the Master Thesis.

Last updated from FS (Common Student System) Dec. 31,2022 1:15:01 AM



@ @stfold University College

IRMGR40418 Energy Technology, Policy and
Sustainability (Spring 2021)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Gunnar Andersson

Teaching language:English.

Duration: V> year
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The courseis connected tothe following study programs
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Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Compulsory).

Lecture Semester

Second semester (spring).

The student's learning outcomes after completing the course

Knowledge:


https://www.hiof.no/english/

Thestudent

understandsrelevant conceptsandframeworksfrom Science, Technology and Innovation Studiesandtheir application toenergy technology

transformation
can identifyandevaluaterelevant technologies

isabletoanalyzekey policy and societal debatesshaping transition pathwaysto low carbon and sustainableenergy systems.

Skills:
Thestudent

can findanduseargumentsandinformation on different energy technology optionsand can critically evaluatesuch material

can critically evaluatenew businessmodelsandinnovation in shaping transition pathwaystolow carbon and sustainableenergy systems.

General competence:
Thestudent

can critically evaluatecontributionsto debateson energy technology issues, and decisionson them
can contributetoinnovation processes

isabletofindinformation on different energy technology options, and critically evaluate such material.

Content

Energytechnology, policy and sustainability providesstudentswith an understanding of contem porary societal and policy debatesaround key energy
technologiesin thecontext of thetransition towardsmoresustainableand lower carbon energy systems.

Thecoursewill takea distinctive Sciencetechnology andinnovation studies (STIS) approach which will equip studentswith theanalytical tools necessary to
critically evaluatekey energy technology and policy debatesin Norway, Europeand globally. STISisthestudy of how social, political, and cultural values affect

science, technology andinnovation, and howthese, in turn, affect society, politicsand culture.

Forms of teaching and learning

Thelectureseriesisdividedintofour parts:

Part 1introduceshistorical casestudiesand relevant conceptsand fram eworksfrom the STISfield
Part 2 introduces key debatesarounda rangeof relevant technologies

Part 3 discussesthetransition towardssustainableand lower carbon energy systems, new businessmodelsandinnovation



Part 4 exploreskey debates seen from an industry perspective

Parts1-3 areorganizedasa combination of introductory lectures, ssminarsand workshops. Part 4 isorganized asa project with regional industry.

Workload

250-300 hours.

Practical training/internship

Part 4 asa project with regional industry.

Coursework requirements - conditions for taking the exam

Plenary presentationsof four (4) assignments. Group or individual.

Examination

72 hoursindividual written homeassignment.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, and F isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthehomeassignment, they can re-takethisassignment maximum twomoretimes. Are-takewill bearrangedin August thefollowing
semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.

Bijker, W. E., Hughes, T. P, &Pinch, T. (Red.). (2012). Thesocial construction of technological systems: new directionsin the sociology and history of
technology (Anniversary ed). Cam bridge, Mass: MIT Press.

Hinrichs-Rahlwes, R. (Red.). (2013). Sustainableenergy policiesfor Europe: towards 100% renewableenergy. Leiden, TheNetherlands: CRC Press/Balkema.



International Energy Agency. (2017). Energy technology perspectives. 2017.

Karnge, P, & Garud, R. (2012). Path Creation: Co-creation of HeterogeneousResourcesin the Emergenceof the Danish Wind Turbine Cluster. European
Planning Studies, 20(5), 733-752. https:;//doi.org/10.1080/09654313.2012.667923
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@ @stfold University College

IRMGR41018 Wind, Solar and Hydro Power Integration in
Power Systems (Spring 2021)

Facts about the course

ECTS Credits:5

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Kamil Dursun

Teaching language:English.

Duration: V> year

Due to Covid-19 there can be changes to the course descriptions during the spring semester of
2021. Any changes in work requirements and examination form are published continuously in
Studentweb. Other changes related to teaching will be communicated via other official
channels.
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Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsoryin Smart Energy Technology profile).


https://www.hiof.no/english/

Recommended requirements

Basic knowledge of electriccircuits. Previousknowledge of thefundamental area within energy technology or thesubject Renewableenergy (10 ECTS) from the

1st semester courses.

Lecture Semester

Second semester (spring).

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledge of electrical machinesand primemovers
can implementvoltageand frequency controlin a power system
isabletodevelopa simulation model based on block diagramsand/or a mathematical model

isabletoanalyzetheroleof smart gridsin theintegration of windand solar power.

Skills:
Thestudent

can formulateandimplement a model for an integrated power system, and can analyzetheresults
can utilizestationary and dynamic modelsof wind turbines, photovoltaic (PV) systemsand hydropower plants

can createwind power and power systemsm odelswith thehelp of dedicated software.

General com petence:
Thestudent

can conduct a project in collaboration with other students
can present a scientific topic orally

can apply acquired knowledgeand skillsto solve advanced tasksand projects.

Content

Wind power andvoltage control; activeand reactive power control
Photovoltaic (PV) inverter topologies, configurationsand control strategies

Grid codesandtechnical regulationsof wind power plants



Wind power, solar power, hydropower and smart grid. Activemanagement of distribution systems

Thefollowing topicswill also be covered:

Power system parametersof electrical machinesand primemovers
Effect of variousenergy sourcesin the power system
Advantagesand drawbacksofwind, solar and hydropower generation

Energy storage

Forms of teaching and learning

Avariety of teaching and learning methodswill be used, from regular lectureswith basic teaching using video-projection and other interactive devices
(dialogue-based teaching) but alsousingindividual and group modelling and simulation exercises.

Thegroupwork basedteaching will force studentsto develop not only com puter sim ulation skillsbut also to usetheir social skillsin cooperation and
communication. Thecoursewill alsoincludethelaboratory exercisesand project work to develop project-based learning method, which will highlight the
student;sabilitiesin solving practical problemsandteamwork.

New topicsandsimulation toolswill beintroduced by presenting concreteexam plesand problemsusing teaching methodswith an inductiveapproach.

Workload

125-150 hours.

Coursework requirements - conditions for taking the exam

Attendanceat 1 workshop
1 oral presentation

1 project report

Examination

Individual written exam 3 hours. All written aidsand calculator are permitted.

Gradesfrom AtoF, whereAisthebest grade, Eisthelowest passed grade, and F isfailed.

Examiners



Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

If thestudent failsthewritten exam, they can re-takethisexam maximum two moretimes. Aresit will bearrangedin August thefollowing semester. The
studentsdonot needtodothecoursework assignmentsagain to beallowed a re-takeof thewritten exam.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature
Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.

ThomasAckermann (2012), Wind power in power systems, John Willey, 2" edition

Additional literaturewill be specified at thestart of the semester.

Last updatedfrom FS (Common Student System) Dec. 31,2022 1:15:01 AM



@ @stfold University College

IRMGR41118 Dynamic Modelling and Simulation of Micro
Grids (Spring 2021)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: NicolaeLucian Mihet

Teaching language:English.

Duration: V> year

Due to Covid-19 there can be changes to the course descriptions during the spring semester of
2021. Any changes in work requirements and examination form are published continuously in
Studentweb. Other changes related to teaching will be communicated via other official
channels.
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Examination
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Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsoryin Smart Energy Technology profile).


https://www.hiof.no/english/

Recommended requirements

Basic knowledge of modelling and simulation toolsand of im plementation sim plemathematical modelsof energy systems. Previousknowledge of the
fundamental area within energy technology or the subject Renewableenergy (10 ECTS) from the 1st semester courses.

Lecture Semester

Second semester (spring).

The student's learning outcomes after completing the course

Knowledge:

Thestudent

hasadvanced knowledge of energy conversion systemsmodelling, and state-of-the-art sim ulation tools

hasadvance knowledge of distributed energy resourcesfor Smart Gridsand Microgrids.

Skills:
Thestudent

can combinetheory and practice of modelling, optimization andsimulation, addressing challengeson different tim e-scalesinvolvedin operation,

optimization anddesign of Microgrids
canimplementasimplemathematical model of intelligent Distributed Energy Resourcesin a Microgrid at different time-scales

isabletodevelopa simulation model based on a block diagramsand/or a mathematical model.

General com petence:
Thestudent

can conduct project based learning using model based design in collaboration with other students
can present a scientifictopicorally

can apply acquired knowledge and skillsto solve advanced project tasks.

Content

Introduction tosimulation tools (MATLAB & Simulink, DiIGSILENT Power Factory, NEPLAN)
Conceptsin modellingandsimulation

Theoryand practiceof modelling and analysis of distributed energy resources (DER) com ponents(windturbines(WT), photovoltaic (PV), Hydro Power,
SmartHomes, Energy Storage Systems, Electric Vehicles (EVs))

Control strategiesmethodsfor distributed energy resources (DER) com ponentsand systems;



Dynamic propertiesand optimization models&techniquesof electric generatorsand power electronic converters, used asmain com ponentsof a Microgrid

Analyzing of different dynamic system modelssuitablefor Advanced Microgridsand Smart Grid Integration.

Thecourseincludeslectureswith interactivem odels based design and sim ulation tools, labswith practical im plementation of themodelsand with simulation
exercisesandan internal seminar on topic of modelling of renewable energy sourcesand energy conversion systems, with professorsfrom other universities

Theobjectivesof thecoursearetointroducethestudentstothefundamentalsof energy conversion systemsmodelling, using state-of-the-art simulation tools.
Combinetheoryand practiceof modelling, optimization andsimulation, addressing challengeson different time-scalesinvolved in operation, optimization
anddesign. Implementing a simplemathematical model of intelligent energy systemsat different time-scale

Theaim oftheseminaristo practiceconnecting thetopictotheir own research through different perspectivesfrom thefield.

Forms of teaching and learning

Avariety of teaching and learning methodswill be used, from regular lectureswith basicteaching using video-projection and other interactive devices
(dialogue-based teaching) but alsousing individual and group modelling and simulation exercises. The groupwork based teaching will forcestudentsto
develop not only com puter simulation skillsbut alsoto usetheir social skillsin cooperation and communication. Thecoursewill alsoincludethelaboratory
exercisesand project work to develop project-based learning method, which will highlight thestudent;sabilitiesin solving practical problem sand teamwork.
New topicsandsimulation toolswill beintroduced by presenting concreteexam plesand problemsusing teaching methodswith an inductive approach.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Individual oral presentation

6 labswith simulation exercisesbased on written reports

Examination

Individual written exam 3 hours. All written aidsand calculator are permitted.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, and F isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum two moretimes. Aresit will bearrangedin August thefollowing semester. The
studentsdo not needto dothecoursework assignmentsagain to beallowed a re-takeof thewritten exam.



Course evaluation

Thecoursewill beevaluated through a standardized electronicform.
Literature
Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.

PowerPoint presentation with interactivesimulation models based softwaretoolswith user-friendly Graphical User Interfaces (GUI).

Recommended literature:

Mihet-Popa, L. (2015), Modelling and Simulation in MATLAB/Simulink with applicationsin Electrical Engineering, Editura Politehnica
Mihet-Popa, L. (2014), Development of Sim ulation Toolsfor Distributed Energy Conversion SystemstowardsSmart Grids, Editura Politehnica

Manassah,J. T. (2001) Elementary Mathematical and Com putational Toolsfor Electrical and Com puter Engineersusing MAT LAB, CRC Press
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@ @stfold University College

IRMGR41518 Experimental Methods (Spring 2021)

Facts about the course

ECTS Credits:5

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Anna-Lena Kjeniksen
Teaching language: English.
Duration: 2 year

Due to Covid-19 there can be changes to the course descriptions during the spring semester of
2021. Any changes in work requirements and examination form are published continuously in
Studentweb. Other changes related to teaching will be communicated via other official
channels.
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Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsoryin Materialsfor Energy Technology profile).

Lecture Semester

Second semester (spring).


https://www.hiof.no/english/

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledge of two experim ental methodswithin energy technology

can analyzeexperimental limitationsand possibleartefacts.

Skills:
Thestudent

can utilizetwo experimental methodsfor research and development in an independent manner

can critically analyzedata obtained by two experim ental research methods.

General com petence:

Thestudent can solve problemsrelatedto experimental work.

Content

Thestudentswill learn howto usetwo different experimental research techniques, and how to critically analyzeandinterpret the data obtained with these
techniques. Theexperimental techniquesshould berelevant for thestudent'splanned Master Thesis. The courseis m odule-based, whereeach moduleteaches
oneexperimental technique. Thestudent should select two relevant m odulesfor the course.

Thecourseisresearch based, and each student shouldthereforeconduct measurementsthat resultsin new knowledge of them easured systems. Thestudents
should preferably conduct measurementson samplesthat arerelevant for their planned master project, e.g., a small pre-study. The project reportsshould
includeadiscussion regarding analysisandinterpretation of thedata (including relevant referencesto scientificresearch literature), and a discussion of possible
errorsandartefactsof both themeasurementsandinterpretations.

Availablemodules:

Rheology - Viscoelastic propertiesof liquidsand gels
Dynamiclight scattering and electrophoretic mobility - Determining hydrodynamicradiusand zeta potentials
Isothermal calorimetry - Heat flow rateof a sam pledueto chemical or physical changesin thesample

Guardedhot platesystem - Heat fluxandheat conductivity of solidsunder theinfluence of varioustem peraturechanges.



Forms of teaching and learning

Theteaching will bea combination of supervision and screencasts.

Workload

125-150 hours.

Coursework requirements - conditions for taking the exam

Laboratory assignmentsaccording tothetwo chosen modules.

Examination

Two partial exams, each count as50 %of theevaluation.

Partial exam 1:

Project report from chosen modulenumber 1

Partial exam 2:

Project report from chosen modulenumber 2

Both partial exam must beevaluated aspassed to passthecourse.

Thestudentswill receiveonefinal gradefor thecourseasawhole; gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, andF isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams



If a project report is graded asfailed, thestudentswill be given onemorechancetoim provethisreport. Are-takewill bearrangedin August thefollowing
semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.
Literature
Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.
Com pendia covering theory on and experimental usage of Rheology, Dynamiclight scattering and electrophoretic mobility, Isothermal calorimetry and

Guarded hot platesystem (by Anna-Lena Kjeniksen).

Screencastsshowing usageoftherelevant instruments.
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@ @stfold University College

IRMGR41618 Solid State Physics and its Modern
Industrial Applications (Spring 2021)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader:Litian Wang

Teaching language:English.

Duration: V> year

Due to Covid-19 there can be changes to the course descriptions during the spring semester of
2021. Any changes in work requirements and examination form are published continuously in
Studentweb. Other changes related to teaching will be communicated via other official
channels.
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Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsoryin Materialsfor Energy Technology profile).


https://www.hiof.no/english/

Recommended requirements

An advanced knowledgeand skillsin physicsand advanced mathematics.

Lecture Semester

Second semester (spring).

The student's learning outcomes after completing the course
Knowledge:

Thestudent

hasadvanced knowledge of som e central topics of solid state physics

hasa broad overview of application and contem porary development related to energy technologies.

Skills:
Thestudent

can disseminatemain ideasand principlesrelated to m aterialsassociated with energy technologies

can useadvanced methodsfor material choiceusing thematerial database GRANTA

can analyzeandevaluatematerialswith varioussetsof criteria or material indexes

can conduct preliminary scientificanalysisand technical evaluation of materialsassociated with energy technologies
can make proper evaluation of technical constructions/instrumentationsassociated with energy technologies

iscapableto participateactivelyin scientific research and development.

General com petence:

Thestudent can communicateanddisseminatein theirindependent practicein research and development.

Content

Thecourseprovidesan introduction tosolid state physicsand itsapplication to themodern energy technologies. Theem phasisisplaced on theunderstanding

ofthefundamental phenomena and corresponding principlesrelated to the contem porary development in m aterialsscience.

Thecoursewill focuson following subjects:



Partl: Fundamentals

periodicstructure, and associated reciprocal space, anditsapplication in diffraction experiment
lattices/defectsin real materialsandtheir rolesin therm o-/electrical conductivity

freeFermi electron gastheory. Statedensity and Fermi level and their relation to electrical conductivity
electron in periodic potentials: Energy band, band-gap and classification of materials

semiconductors: Band-gap, Chargecarrier, doping, p-n joint and photovoltage effect

reciprocal latticesanditsdetermination and theconcept Brillouin-zones

equilibrium concentration of point defectsand itsrelationship with tem peratureand pressure
diffusion processesand Fickslaws

heat capacity originated from latticevibration andthermo-conductivity

periodic potential andformation of energy band structure

Brillouin zoneboundary andband-gap

classification of metals, ssmiconductorsandinsulator. In termsof band structure

charged carrier distribution in intrinsicand doped semiconductors. Electron holesandtheir rolesin diodesp-n joint
phenomenain lowdimension materials

phenomenain nanomaterials.

Part II: Specificapplication areas

superconductor

solar cell technology
LEDtechnology

battery storagetechnology

functional nanomaterials.

Part I1Il: Methodology forindustrial applications:

Material indexes m ethod associated with concreteapplications
Material choiceand production process

Material choiceandsecurityandhealth

Material choiceandenvironment

GRANTA material databaseand material choices.

Forms of teaching and learning

Thefirst part of thecourse (Fundamentals) will begiven by a combination of lectures, exercisesand homeassignments.



Thesecond part of thecourse (Applications) will be groupwork wherestudentswill conduct intensiveliterature search on a self-chosen application field. A
technical report will bewritten, andthereport will providea proper review of theliteraturetogether with an analysisor evaluation for national technological
developmentin thefield. Thiswork will besupervised by thelecturer.

Thethird part of thecourse (Methodology) will be given asa workshop or seminar wherevariousmethodsfor defining material indexesin each application area
will bediscussed and beim plement/tested. Theresultsanddiscussionswill bedocumented by a short but highly specialized technical report.

Workload

250-300 hours,

Coursework requirements - conditions for taking the exam

Threehomeassignments, evaluated aspassed nolater than 2 weeksbefore submission deadlinefor Partial exam 2.

Examination

Partial exam 1: Individual written mid-term exam 3 hours. 50%of theevaluation.

Allowed materialsunder examination: Personal assignment file.

Partial exam 2:

Group scientific review report: 30%of theevaluation

Grouptechnical analysisreport: 20%of theevaluation

Thestudentswill receiveonegradefor each partial exam andonefinal gradefor thecourseasa whole.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, andF isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

If thestudent failsPartial exam 1, they can re-takethisexam in thesamesemester.



Ifthestudent fails Partial exam 2, they can revise both reportsonetime.

In thiscase, a secondevaluation andfinal grading will bearrangedin August thefollowing semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.

Hook, Hall, (1991) Solid State Physics (Manchester Physics Series), John Wiley, 219 edition
Quinn John J., YiKyung-Soo (2018) Solid State Physics. Principlesand Modern Applications, Second Edition, Springer

Lucian Mihet-Popa (2015), Development of Sim ulation Modelsfor DER Com ponents& Systems. Modeling, Control and Testing of Distributed Energy
ResourcesCom ponentswith a particular focuson Smart Grids, pp. 270, Publishing House: LAP Lam bert Academic Publishing, Germany, ISBN: 978-3-659-
75235-3.

Last updatedfrom FS (Common Student System) Dec. 31,2022 1:15:02 AM
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IRMGR42018 Power System Dynamic and Control
(Autumn 2021)

Facts about the course

ECTS Credits:5

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: NandKishor

Teaching language:English.

Duration: V> year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Recommended requirements

Basic knowledge of electriccircuits. Fundamental knowledgeabout steady stateand dynamicbehavior of electrical machinesand primemovers (courseWind,
Solar and Hydro Power Integration in Power Systems(5 ECTS) or equivalent).

Lecture Semester

Thirdsemester (autumn).


https://www.hiof.no/english/

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledge of power systemsdynamicsand control

hasadvanced knowledge of control systems

hasadvanced knowledgeof, andisabletoanalyzetheinfluencesof wind and solar power in the power system
can model andimplement adynamicmodel in a dedicated simulation tool

hasa good understanding of pricemechanismsin the power market.

Skills:
Thestudent

can design control strategiesapplied on modern power systems

isabletoplan theexecution of a technical project by establishing a timeschedule of the project.

General com petence:

Thestudent can conduct a project in collaboration with other students.

Content

Following topicswill be covered:

Power system stability

Activeandreactive power oscillationsin thesystem

Power quality: characteristics, requirements

Effectsof distributed generation on stability

Power market: Introduction, operation of wind energyin the power market

Control of distributed power systemss.

Forms of teaching and learning

Lectures, exercisesand laboratory training
Flipped classroom anddigital learning platform swill be used extensively
Simulation techniquesusing Matlaband Simulink

Individual and/or grouptraining in form of homeassignments.



Workload

125-150 hours.

Coursework requirements - conditions for taking the exam

Onecompulsoryhomeassignment

Examination

Individual written exam 3 hours. All written aidsand calculator are permitted.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, andF isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum twomoretimes. Aresit will bearrangedin January thefollowing semester. The
studentsdonot needtoredothehomeassignmentin order to re-takethewritten exam.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.

Machowski, Bialek, Bumby (2009), Power System Dynamics: Stability and Control, Wiley, 2" edition

Last updated from FS (Common Student System) Dec. 31,2022 1:15:12 AM



@ @stfold University College

IRMGR42118 Smart Grids Technology and Applications
(Autumn 2021)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: NicolaeLucian Mihet

Teaching language:English.

Duration: V> year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Recommended requirements

Basic knowledge of power systemss, power electronicsand Information and Communication Technologies. Previousknowledgeof thefundamental area within
energytechnology or thesubject Renewableenergy (10 ECTS) from the 1st semester coursesand Dynamic Modelling and Simulation of Microgrids (10 ECTS)
andWind, Solar and Hydropower in Power Systems (5 ECTS) from thesecond semester.

Lecture Semester


https://www.hiof.no/english/

Thirdsemester (autumn).

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledgeabout Smart Grid distribution systems, distributed generation & storagesystems, energy management and communication
technology

hasadvanced knowledgeabout Smart Gridscom ponentsandarchitectures
hasadvanced knowledgeabout modelling andsimulation of smart energy systems

hasadvanced knowledgeabout im portant aspectsof the Norwegian andinternational energy systems, including stateof theart andfuturetrends.

Skills:
Thestudent

can design, model, simulateand control Smart Gridscom ponentsand systems

can formulateoverall mathematical modelsfor a smart energy system and apply theseskillsto outlinethesystem characteristics.

General com petence:
Thestudent

can conduct a project in collaboration with other students
know how to search for scientificliterature

can write, document and orally present a scientific report/project.

Content

Thecoursewill givean outlineof theclassic power systemsand power system operations, smart gridswith grid integration of distributed generation & storage
systems, including Electric Vehicles (EVs) andflexibleactive loads. Energy storagetechnology, energy management and hierarchical and distributed control
architecturesincluding Information and Com munication Technology (ICT) and Internet of things(IoT) will bepointed out. Smart meters, demand response
anddemandsidemanagement conceptswill also behighlighted. Overview of m odern and advanced Smart Grid system swith operational centerslike SCADA
system and operational taskswill be given.

Forms of teaching and learning

Regular lectureswith basicteaching using video-projection and other interactivedevices (dialogue-based teaching).

Individual and group modelling and simulation exercises



Thecoursewill alsoincludelaboratory exercisesand project work to develop project-based learning methods, which will highlight thestudent;sabilitiesin
solving practical problemsandteamwork.

New topicsandsimulation toolswill beintroduced by presenting concreteexam plesand problemsusing teaching methodswith an inductive approach.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Individual oral presentation

6 labsbased simulation exerciseswith a written report

Examination

Individual written exam 3 hours. All written aidsand calculator are permitted.

Gradesfrom AtoF, whereAisthebest grade, Eisthelowest passed grade, and F isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum twomoretimes. Aresit will bearrangedin January thefollowing semester. The
studentsdo not needtoredothecoursework requirementsin order tore-takethewritten exam.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe sem ester starts.

Thestudentswill conduct a literaturesearch tofindrelevant literature.

Recom mended references:

Mihet-Popa,L. (2015) Development of simulation toolsfor energy conversion systemstoward Smart Grids, Editura Politehnica



Eissa, M.M (2015), Energy efficiency im provementsin Smart Grid Com ponents, InTech

Janaka Ekanayake, Kithsiri Liyanage, Jianzhong Wu, Akihiko Yokoyama, Nick Jenkins(2012), Smart Grid: Technology and Applications, John Wiley

Last updatedfrom FS(Common Student System) Dec. 31,2022 1:15:12 AM
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IRMGR42218 Advanced Control Engineering (Autumn
2021)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Bjorn GitleHauge
Teaching language:English.
Duration: V> year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Recommended requirements

General knowledgeof physicsand differential equations, Fourier and Laplacetransform.

Lecture Semester

Thirdsemester (autumn).


https://www.hiof.no/english/

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledge of mathem atical models of dynamic systemsdescribed by differential equations
hasadvanced knowledge of stability in linear systems, and methodsfor analyzing stability in feedback systemswith a regulator

hasadvanced knowledgeof digital signal processing, Shannonssampling theorem, Z-transformation, inverstransformations, stabilityin theZ.plane,
digitalfilters,and Root locusanalysis

hasknowledgeregarding regulatorsthat aremost commonly usedin industry.

Skills:
Thestudent

can model timediscretesystems, analyzeandregulate

can optimizetheregulation of multivariatesystems

can design/synthesizeregulatorsfor useon processeswith known models

can conduct independent development projectsand control of processeswith theaid of regulators/PLS

can analyzeinterdisciplinary control engineering problems.
General com petence:

Thestudent can work in interdisciplinary teams.

Content

Thecoursewill providethestudent with an advancedinsightin how to usedifferential equationsto model different physical processesin mechanical, chemical
andelectrical systems. Thesesystemstransfer energy through themotion of mechanical parts, by fluids, gassesand electrical charge. Thelawsof energy
conservation govern all thesesystems. Thisdemandsadvancedinterdisciplinary knowledge from different engineering disciplines. After being taught how to
model different advanced control systems, thestudentswill learn howtosimulatethebehavior of control systemswhen they aresubjected to different signal
inputs, andto predict theconditionsthat makesthesesystemsstableand unstable. An unstablesystem may, through positive feedback of output signalsstart to
oscillateviolently, causing bridgesto beripped apart and electrical power systemsto burn down. Predicting such behaviorisvital for thesurvival of buildingsand
bridgesandisdonebyanalyzing thefrequency response of the system with thehelp of Laplaceand Fourier transforms. Learning about mathematical block
diagramsmakesusableto build com plex control system sthat will suppressinterferenceandactin predicted ways. Thestudentswill alsolearn digital signal
processing and theuse of control systemscom puterscalled PLS, and theim plementation of the PID regulator.

Forms of teaching and learning

Thecoursewill betaught asa combination of lectures, ssminarsand project/laboratory work.

Workload



250-300 hours,

Coursework requirements - conditions for taking the exam

4 Laboratory group exercises/projectsin control engineering.

Examination

Individual written exam 3 hours. All written aidsand calculator are permitted.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, and F isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum two moretimes. Aresit will bearrangedin Januarythefollowing semester. The
studentsdonot needtoredo thecoursework requirementsin order tore-takethewritten exam.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.

Bolton (2003), Mechatronics: Electronic Control Systemsin Mechanical and Electrical Engineering, Pearson Education

Burns(2001), Advanced control engineering, Butterworth-Heinemann

Last updated from FS (Common Student System) Dec. 31,2022 1:15:12 AM



@ @stfold University College

IRMGR42318 Project Development and Funding (Autumn
2021)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Bjorn GitleHauge
Teaching language:English.
Duration: V> year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

The student's learning outcomes after completing the course

Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Recommended requirements

Basic knowledge of Project Management.

Lecture Semester

Thirdsemester (autumn).


https://www.hiof.no/english/

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasknowledge of different funding sources
hasknowledge of evaluation of different funding applications
hasknowledgeof thebureaucratic hierarchy that governsfunding programs

can analyzethepolitical processesconnected tovariousfunding sources.

Skills:
Thestudent

knowshow to budget a project for funding purposes
knowshow to get political support for funding

knowshow to conduct a funding processtowards su ccess.
General com petence:

Thestudent

can conduct an interdisciplinary project funding process
can understand thepolitical basisfor different governmental funding programs

isabletowritean application for project funding.

Content

Thecoursewill providethestudentswith an overview of different sourcesof project funding, and how different applicationsareevaluated.

Thestudentswill learn how towritean application for project funding, practicing on real cases. Theapplication can bewritten for an external industrial or
public partner or for a project whereHi@ isthemain applicant. Applicationsthat areconsidered tohave high quality might besubmitted asan actual
application.

Forms of teaching and learning

Thecoursewill betaught asa combination of lectures, seminarsand project work.



Thestudentslearn about varioussourcesof project funding, practiceon evaluating funding applications, and writean application for external fundingin
interdisciplinary teams.

Workload

250-300 hours,

Coursework requirements - conditions for taking the exam

Attendanceat 4 seminars.

Examination

Fundingapplication (groupwork). Apreliminary gradewill beawarded on the basisof thisreport

Individual oral examination, which may adjust the preliminary grademaximum two gradesup or down. Afinal, individual gradewill be awarded after the
oral examination

Thefundingapplication hastobeevaluated aspassed beforetheoral examination.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, and F isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthefunding application isgraded asfailed, thestudent will begiven onemorechancetoim provetheapplication.

Ifthestudent failstheoral examination, thestudent will haveto preparea newindividual funding application, which must beevaluated aspassedin order tore-
taketheoral exam.

Are-takeoftheoral exam will bearrangedin January or February thefollowing semester, providing studentssufficient timeto preparea new funding
application.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.



Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.
TheNorwegian Research Council:

https://www.forskningsradet.no/servlet/Satellite? c=Page& cid=1184159007037& pagename=ForskningsradetEngelsk%2FHovedsidemal

INTERREG Europe:

https://www.interregeurope.eu/

USEmbassy Small GrantsProgramme:

https://no.usembassy.gov/education-culture/grants/

Partnership Program with North America and others:

https://www.siu.no/eng/Programme-information/Cooperation-outside-the-EU/partnership-program-with-north-america

Norwegian Centrefor international cooperation, SIU:

https://www.siu.no/eng

European comission Horizon 2020 programme, The EU Fram ework Program m efor Research and Innovation:

http://ec.europa.eu/programmes/horizon2020/en/h2020-section/science-and-society

European Comission, Research andInnovation:

http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/swafs-01-2018-2019.html

European commission ERASMUS+


https://www.forskningsradet.no/servlet/Satellite?c=Page&cid=1184159007037&pagename=ForskningsradetEngelsk/Hovedsidemal
https://www.interregeurope.eu/
https://no.usembassy.gov/education-culture/grants/
https://www.siu.no/eng/Programme-information/Cooperation-outside-the-EU/partnership-program-with-north-america
https://www.siu.no/eng
http://ec.europa.eu/programmes/horizon2020/en/h2020-section/science-and-society
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/swafs-01-2018-2019.html

http://ec.europa.eu/programmes/erasmus-plus/node_en

Last updated from FS (Common Student System) Dec. 31,2022 1:15:12 AM
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@ @stfold University College

IRMGR42418 Entrepreneurial Leadership (Autumn 2021)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Gunnar Andersson

Teaching language: English.

Duration: 2 year

Table of contents

The courseis connected tothe following study programs
Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Lecture Semester

Thirdsemester (autumn).

The student's learning outcomes after completing the course
Knowledge:

Thestudent

hasadvanced technical knowledgeand understanding of entrepreneurship


https://www.hiof.no/english/

hasadvancedinsight intoentrepreneurshipandentrepreneurial leadership from a strategic perspective.

Skills:
Thestudent

isabletoplan, establish, run and liquidatea small enterprise, utilizing relevant methods, IT tools, and models

understandsethical aspectsrelatedtostarting, running, and liquidating an enterprise, both with respect toem ployeesand thesociet.

General com petence:

Thestudentisableto systematicand effectively resolveinnovation and development problem.

Content

Thestudentswill developa businessplan, implement theplan, andanalyzeanddiscusstheresultsin a report.

Thestudentswill learn about thefollowing topics:

Opportunity identification andidea evaluation

Rapid prototyping and development of businessideas
Customer valueorientation andidea testing
Registration of a business

Organization of theenterprise

Lean startupand scrum methodologies
Leadershipandmanagement of a small enterprise
Contact with suppliersand customers

Com petition, promotion, marketing.

Forms of teaching and learning

Thecoursewill betaught asa combination of lectures, seminarsand project work in groups. Studentswill betaught toevaluatetheirideasthrough running

small teststovalidatetheir value propositions. Studentswill rapidly prototypetheir businessand aim tomonetizetheir ideasasearly as possible.

Thecoursewill draw on leading methodologiesfor learning entrepreneurship through a com bination of experiential learning, project based work and

mentoring by experienced entrepreneurs.



Along theway studentswill learn theory through practice. Theoverall aim istointroducestudentstothedifferent aspectsof starting a small enterprise.

Workload

250-300 hours,

Coursework requirements - conditions for taking the exam

Team work log demonstrating theefforts

Hand-in of individual reflectionsbased on regular entries

Examination

Project report (groupwork). 50%of theevaluation

Individual reflection based on weekly entries. 50% of the evaluation

Thestudentswill receiveonefinal gradefor thecourseasawhole; gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, and F isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

If the project report isgraded asfailed, thestudentswill begiven onemorechancetoim provethereport. Theim proved report will beevaluatedin Januarythe
following semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.
Literature
Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.

Ries, E., Thelean startup: How today'sentrepreneursusecontinuousinnovation to createradically successful businesses. 2011: Crown Books.

Osterwalder, A, et al., Value Proposition Design: How to Create Productsand Services CustomersWant. 2015: John Wiley & Sons.



Bygrave, W.D. andA. Zacharakis, TheportableMBA in entrepreneurship. Vol. 35. 2009: John Wiley & Sons.

Guillebeau, C., The$100 startup: Reinvent theway you makea living, dowhat you love, and createa new future. 2012: Crown Pub.

Last updatedfrom FS(Common Student System) Dec. 31,2022 1:15:12 AM
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IRMGR42718 Materials for Energy Efficient Buildings
(Autumn 2021)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Anna-Lena Kjgniksen

Teaching language:English.

Duration: V> year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Recommended requirements

Passed the coursesAdapting Technology totheCircular Economy (10 ECTS) and Materialsfor Energy Technology (10 ECTS).

Lecture Semester

Thirdsemester (autumn).


https://www.hiof.no/english/

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledgeregarding materialsfor energy efficient buildings
isabletoanalyzescientific problemsof materialsfor energy efficient buildings

hasadvanced knowledgeregarding theenergy efficiency of buildingsfrom a life cycle perspective

Skills:
Thestudent

isabletoconduct computer simulationstoevaluate how different material strategiesinfluencetheembodied energy of the building
isableto conduct computer simulationsof buildingscontaining usephasematerials

isabletoplan andconduct a limited research project under supervision

General com petence:
Thestudent

isableto collaborateand contributetoteam projects

isableto present resultsfrom a research project in writing and discussthe project orally.

Content

Thestudentswill learn about how different materialscan beutilized toenhancetheenergy efficiency of buildings, keeping in mindthelifecycle assessment of
thebuilding andenvironmental considerations. Thestudentswill learn how to utilizemodelsand simulationsto predict theenergy efficiency of buildingsand

building materials.

Thefollowing topicswill be covered:

Energyefficiencyin buildingsfrom a lifecycle perspective

Utilization of theEnvironmental Product Declaration (EPD) for choosing m aterialswith low em bodied energy
Optimizing thechoiceof heatinsulating materialsin a lifecycle perspective

New materialswith extremely good heat insulation properties based on nanotechnology

Materialsforairtight structuresin buildingsfor reducing heat loss

Reduction of building tem peraturefluctuationsby utilization of materialswith high thermal massandwith phasechangematerials



Computer simulationsoftheenergy efficiencyin buildings, including theuseof phasechangematerials (PCM) asoneof thecom ponents

Utilization of BIM (building information models) to register and control theuse of different building m aterials.

Forms of teaching and learning

Lectures
Project work in groups
Screencasts

Supervision

Thestudentswill conduct three projectsworkingin thesamegroups.

Project 1. Computer simulation of theenergy saved during theoperative phaseby including phasechange materials (PCM) in a building material. Simulation
of onlythismaterial, without taking therest of thebuilding envelopeintoaccount. Thecom puter simulationswill beconducted utilizing measured
parametersof thematerial. The project isresearch-based, and accordingly each group will conduct simulationsthat should result in new knowledge. The
groupswill conduct several com puter simulations, either varying different aspectsof thematerial, or examining theeffects of different outdoor conditions(daily
tem peraturevariations, seasonal tem peraturevariations, different climaticzones, variationsin solar radiation, etc).

Project 2. LCAanalysisof thematerialsutilizedin Project 1, including theenergy efficiency aspects.

Project 3. Computer simulation of theenergy efficiency of buildings (thewholebuilding envelope) during the operative phase, wheretheeffect of the m aterials
studiedin Project 1 and 2 isincludedin thesimulation. Theproject isresearch-based, and accordingly each groupwill conduct simulationsthat should result in
new knowledge. When possible, variationsofthesameparametersasin Project 1 should beincluded.

Theresultsfrom thethreeprojectsshould becombinedinto onereport, which clearlyillustratesthe connection between thethreeprojects. Thestudentscan
choosewhetherthey deliver a classical project report, or a report in theform of a research article. Thiscombined report ispart of theexam in thecourse.

Workload

250-300 hours,

Coursework requirements - conditions for taking the exam

Approved resultsfrom com puter simulation of Project 1
Approvedresultsfrom LCAanalysisof Project 2

Approved resultsfrom com puter simulation of Project 3

Examination

1. Thegroup project report on thecom bined resultsfrom thethreeprojects.

2. Individual oral exam, 0.5 hours. Thestudentswill beexaminedin both thetheoretical part of thecurriculum and regarding thecontent of the project
report.



In order totaketheoral exam, the group project must be passed.

Thestudentswill receiveonefinal gradefor thecourseasawhole; gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, and F isfailed.

Examiners

Twointernal examiners.

Conditions for resit/rescheduled exams

Ifthestudent failstheoral exam, they can re-takethisexam maximum twomoretimes. Thestudentsdo not needto deliver a new report in order tore-takethe
oralexam.

Ifthe project report isgraded asfailed, thestudentswill begiven onemorechancetoim provethereport.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe semester starts.

ShuklaandSharma, ed. (2018), Sustainability through Energy-Efficient Buildings, CRCPress. ISBN 9781138066755
Woodsand Samdal, ed. (2017), ZEB Zero Emission Buildings- Final report, ISBN 978-82-690808-0-3. Including referenceswithin thereport.

Vinh Duy Cao, Shima Pilehvar, CarlosSalas-Bringas, Anna M. Szczotok, Tri Quang Bui, Manuel Carmona, Juan F. Rodriguez, and Anna-Lena Kjaniksen.
"Thermal analysisof geopolymer concretewallscontaining microencapsulated phasechangematerialsfor building applications', Submitted Manuscript.

Vinh Duy Cao, Shima Pilehvar, Carlos Salas-Bringas, Anna M. Szczotok, Tri Quang Bui, Manuel Carmona, Juan F. Rodriguez, Anna-Lena Kjaniksen.
"Thermal performanceandnumerical smulation of geopolymer concrete containing different typesof therm oregulating materialsfor passivebuilding
applications." Energy and Buildings, (2018), 173, 678-688.

Screencastsshowing usage of com puter sim ulation software.
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IRMGR42518 Special Curriculum | (Autumn 2021)

Facts about the course

ECTS Credits: 10

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Shima Pilehvar

Teaching language: English.

Duration: 2 year

Table of contents

The courseis connected tothe following study programs
Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Lecture Semester

Thirdsemester (autumn).

The student's learning outcomes after completing the course

Knowledge:

Thestudent hasspecializedinsight intoonetopicwithin energy technology.


https://www.hiof.no/english/

Skills:

Thestudent can analyzeandcritically examinescientific research literature.

General com petence:

Thestudent can acquire new knowledgewithin a field by self-tuition.

Content

Thisisa self-study coursewherethestudent will read a curriculum consisting of scientific research literature (books, articles, etc) of 300-350 pages, depending on
thecom plexity of thesubject. Theliteratureshould berelated tothesubject of thestudent'splanned Master Thesis. Theliteratureisdefined by theMaster Thesis
supervisor, and approved by the program manager.

Thesupervisor will provideupto5 hoursof supervision, to helpthestudent understand theliterature.

Forms of teaching and learning

Self-study with supervision.

Workload

250-300 hours,

Coursework requirements - conditions for taking the exam

None.

Examination

Individual oral exam. Approximately 1 hour duration.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, andF isfailed.

Examiners

Supervisorandoneinternal or external examiner.

Conditions for resit/rescheduled exams



Ifthestudent failstheoral exam, he/shecan re-takethisexam maximum two moretimes. Are-takewill bearrangedin Januarythefollowing semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Specifiedindividually for each student.
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IRMGR42618 Special Curriculum Il (Autumn 2021)

Facts about the course

ECTS Credits:5

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Shima Pilehvar

Teaching language: English.

Duration: 2 year

Table of contents

The courseis connected tothe following study programs
Lecture Semester

The student's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Lecture Semester

Thirdsemester (autumn).

The student's learning outcomes after completing the course

Knowledge:

Thestudent hasspecializedinsight intoonetopicwithin energy technology.


https://www.hiof.no/english/

Skills:

Thestudent can analyzeandcritically examinescientific research literature.

General com petence:

Thestudent can acquire new knowledgewithin a field by self-tuition.

Content

Thisisa self-study coursewherethestudent will read a curriculum consisting of scientific research literature (books, articles, etc) of 150-175 pages, depending on
thecom plexity of thesubject. Theliteratureshould berelated tothesubject of thestudent'splanned Master Thesis. Theliteratureisdefined by theMaster Thesis
supervisor, and approved by the program manager.

Thesupervisor will provideupto3 hoursof supervision, to helpthestudent understand theliterature.

Forms of teaching and learning

Self-study with supervision.

Workload

125-150 hours.

Coursework requirements - conditions for taking the exam

None.

Examination

Individual oral exam. Approximately 1 hour duration.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, andF isfailed.

Examiners

Supervisorandoneinternal or external examiner.

Conditions for resit/rescheduled exams



Ifthestudent failstheoral exam, he/shecan re-takethisexam maximum two moretimes. Are-takewill bearrangedin Januarythefollowing semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Specifiedindividually for each student.

Last updated from FS (Common Student System) Dec. 31,2022 1:15:13 AM



@ @stfold University College

IRMGR44018 Master Thesis (Spring 2022)

Facts about the course

ECTS Credits: 30

Responsible depart ment:Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Shima Pilehvar

Teaching language: English.

Duration: 2 year

Table of contents

The courseis connected tothe following study programs
Absolute requirements

Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).
Absolute requirements

Passed at least 70 ECTS of the previousMaster courses.
Passed the course Scientific Research and Methods (10 ECTS).

Lecture Semester

Fourth semester (spring).

Itispossibleto apply for following thiscoursein theautumn semester.


https://www.hiof.no/english/

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasspecializedinsight intoonetopicwithin energy technology
hasthorough knowledge of scientificmethodsand ethical considerationswithin energy technology
isabletoutilizeknowledgewithin new fieldsof energy technology

Isabletoanalyzescientific problem swithin energy technology.

Skills:
Thestudent

isabletocritically analyzedifferent sourcesof information, and usethem tostructureanddevelop academicarguments
isabletoanalyzeandapply different theorieswithin energy technology

can utilizerelevant methodsfor research development

can work independently with practical andtheoretical problem solving

isabletoplan and conduct a research project, including ethical reflectionsrelated to energy technology and futureim plicationsof technological advances.

General Com petence:
Thestudent

can utilizehis/her knowledgeand skillswithin new areasto accom plish advanced tasksand projects
knowshow to search for scientificliterature
can writea comprehensivethesisregarding a specialized subject within energy technology

isabletoorally present a scientific project for both specialistswithin thefieldsand thegeneral public.

Content

Thestudent will perform a research project under supervision. Theproject can beconnectedtotheresearch of oneof thelecturers, or bea project in
collaboration with an industry partner or oneofthecollaboration institutionsabroad. Thestudent isexpectedto apply previously acquired knowledgeand skills
related totheir chosen specializedtopicin addition to previously acquired knowledgeand skillsrelated to research design, thelogics of scientificthinking and

writing and ethical considerationsin a research project.

Forms of teaching and learning



Thestudentswill work on a research project under supervision of oneof thelecturers. Theproject either can bean individual project, or conductedin
interdisciplinaryteams. For theteam projects, thetasksand contributionsof each student must beclearly specified.

Workload

750-900 hours,

Coursework requirements - conditions for taking the exam

None.

Examination

Threecom ponent exam, consisting of project report, oral presentation and oral examination.

Forindividual projects:

Project report combined with an oral presentation of approximately 45 minutesduration aimed at thegeneral public directly followed by an oral examination
of approximately 45 minutesduration.

Theexamination committeewill gradethewritten report beforetheoral presentation and examination. Thewritten report must bepassedin order to be
allowed an oral presentation andexamination. Thecommitteewill adjust the grademaximum two gradesup or down based on theoral presentation and
examination.

For group projects:

Project report. Onereport for thewholegroup, together with a specification of the contribution of each student. Combined with individual oral presentations
aimedat thegeneral public directly followed by an individual oral examination.

Theexamination committeewill gradethewritten report beforetheoral presentation and examination. Thespecified contribution of theindividual student
countsas50%andthereport asawholecountsas50%. Thecommitteewill adjust thegradebased on theoral presentation and examination.

For both individual and group projects:

Onlythefinal gradewill begiven asthegradeof thecourse. Grading presupposesthat all preceding study plan coursesare passed.



Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, and F isfailed.

Examiners

Examination committeeof oneinternal andoneexternal examiner.

Conditions for resit/rescheduled exams

If thewritten report isnot passed, thestudent can handin a revised report onetime, at a deadline specified by theMaster Thesissupervisor. If therevised report is
passed, thestudentisallowed an oral presentation and examination.

In caseof a final grade com plaint, thewritten report will bere-examined by a com plaint committee. Ifthegradefrom thecom plaint committeediffersfrom the
gradetheexamination committeegaveon thewritten report, thestudent must re-taketheoral presentation andexamination and receivea new grade from
thecomplaint committee. Ifthecom plaint com mitteeagreeswith theexamination committeeon thegradeof thewritten report, thestudent will keepthe
original grade.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Thestudentswill conduct a literaturesearch tofindliteraturethat isrelevant for the project.
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