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Nuclear technology in collaboration between industry and academia

Created in 1992 at KTH: soon 25 years!
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Education
Swedish Centre for Nuclear Technology

® M.Sc/B.Sc. programmes

® Under—graduate courses

® Advanced courses
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Vision and goals

SKC shall provide long-term support to securing knowledge and competence development at an
academic level for the Swedish nuclear techno]o(q)/ programs. This shall be a basis for providing resources to the

Swedish nuclear industr)/ and its regulators.

It means that SKC will contribute to a safe, effective and thus reliable nuclear enerqy production,
which is an important part of the Swedish energy supply.

Encourage students to choose nuclear technology education
Provide resource of qualified personnel through attractive education
Develop strong research groups in nuclear technology

Perform research on account of the end-users of the SKC

Hans Henriksson, SKC May 25, 2016
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SKC and the human capital needs from industry
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Budget and activities

Present agreement runs for three years: 2014 - 2016

Total budget: 3,5 MEUR
Fixed funding: 0,5 MEUR/year (for three universities)
Project funding: 0,6 MSEK/ year

Main project: Collaboration on Material, Ageing and Fuel: 0,4 MEUR/year

Annual Symposium:

Symposium 2015: 60 participants, 3 industrial talks, 14 PhD presentations, dinner, prizes

Participation at career days:
ARMADA (KTH), CHARM (Chalmers), UTNARM (Uppsala University)
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The Sigvard Eklund Prize

» SKC rewards students the Sigvard Eklund Prize in three categories:
e best BSc thesis work,
e best MSc thesis work, and
e best PhD thesis.

Winners 2015:
(from left) Cheuk Wah Lau (PhD), Giulio Imbalzano (MSc), Hans Henriksson (Director of SKC)
Klara Insulander Bjork (PhD), and Johan Larsson (BSc).
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Research areas with direct industrial impact

Main programmes

Reactor Physics
* Reactor Diagnostics, Detectors and Measurement

e Core Physics
Nuclear Power Plant Technology and Safety

* Plant Dynamics

® Thermal Hydraulics

Materials and Chemistry
® Chemistry, Material Physics and Engineering
* FuelTechnology

Project MABIL (Material, Ageing, Fuel):
Study of materials with respect to Accident Tolerant Fuels (ATF)

Study of materials with respect to ageing

Study of nuclear physical processes during normal and transient conditions

Hans Henriksson, SKC May 25, 2016
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Examples of education funded via SKC

Chalmers: International Master in Nuclear En gineering

Engineering oriented and aims at students with backgrounds in physics, chemistry, mechanical or
electrical engineering.

The only nuclear education in Sweden combining physics and chemistry in one educational program.

KTH: Master’s Programme in Nuclear Enerqgy Engineering:
Several elective courses choose from, and summer school activities (ex. CLAB nuclear repository).

International profile with links to:

® KIC InnoEnergy EMINE (European Master in Innovative Nuclear Energy Engineering): Dual Diploma with either
Universities Paris-Saclay, Paris or Grenoble-INP

* Dual Diploma with Tsinghua University, Beijing
® Dual Diploma with KAIST (Korea Advanced Institute of Science and Technology)

Uppsala University: Bachelor of science 1n nuclear engineering
Aims at increase volume of employable people available to the nuclear industry
Cost-efficient training cost for industry

Reduced need for on-the-job education and training.

Hans Henriksson, SKC May 25, 2016
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Example of pedagogical approach - Chalmers
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Pre-class activities (out-of-class):

The Traditional Classroom
Teacher’s Role: Sage on the stage

The Flipped Classroom
Teacher’s Role: Guide on the side

= Reading the lecture notes | Y orrecoork | Y onrecoork

= Watching the webcasts / @ : ‘\ o Dardasa Lo/t

= Answering the quizzes - W Loctire Coday | D Ae Zivity Zoday
‘: > _l,A b

= Sending possible
questions and feedback to
teachers
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In-class & Post-class activities:

In-class activities The Traditional Classroom
. Teacher’s Role: Sage on the stage
= Wrap-up sessions:

The Flipped Classroom
Teacher’s Role: Guide on the side

o
f

brief chapter summary, quizzes, ~SS.g ’//O”Zeuor(/ o \ s ol
peer discussion, additional  (((2)E) (Y
questions / Aé’.(.' Zlé(f‘e Z_‘_OO/(Z}/ = / f{':"(__;){‘,-v;zx}/ Z‘OG/(Z}_/

= Tutorials
= (Laboratory exercises

Post-class activities (out-of-class):
= Discussion fora

= Home assignments

= (Lab reports)
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Chain of Class-pedagogy

* Individual
work

Study of the

lecture notes

Attendance
of the

webcasts

Individual work
Asynchronous
interactions
with the
teachers

-

* Individual work

* Asynchronous
interactions with
the teachers
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IT tools used:

= Learning Management System: Ping-Pong

= Webcast recording and broadcasting: Mediasite

= Live sessions broad-casting and recording: Adobe Connect

Events Index Share - Christophe Demaziere !E i :: Attendees (7)
—_— —
i
_ CHALMERS h Chalmers University of Technology %%\ Christophe Demaziere
==
Filter Events w » Hosts (1)
2.1.1 Cross-section preparation for core calculations &, Christophe Demaziere &
« Condensation into fewer energy groups: Presenters (0)
—— i
» EM sharing [0:00:00] v Participants (6) i
&) Athanasios Stathis g
& Marco Viebach 2
= % k}i, Markus Mybeck &
and homogenization into coarser volumes: = = =
&) Peter Wolniewicz
z Tolx 3’: e = é Rasmus Andersson _c‘
> e ~ <-j’ A:,,‘ . with o % E > < f (2.27) é Ville Valtavirta g
for subsequent core calculations.
TIF20S - Modeling of Nucesr Reactors 3 s
Video oo
Chat (Everyone) Notes
each lecture, you can check under "objectives and progress" (?) in
Ping-Pong to see how many are done. But we have no way to
know if it was registered by adobe connect...
Peter Wolniewicz: thx
> : a | 1:32:49/3:19:02 | ] =9 |
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E-learning platform for the
KTH Master in Nuclear Energy Engineering

E-Learning:
On-line education
New-media education
Computer aided/supported education
Internet based education

Distance Education (partly E—learning)
MOOC:

Massive Open Online Courses — MIT/Harvard initiative. Three software

solutions: EdX, Coursera, Udacity

Hans Henriksson, SKC May 25, 2016 /




Incentives
Main mission of E—learning at KTH:

“Campus-based” education supported by E—learning to enhance learning pace and
student through—put.

main platform for “education on demand” and “distance education” for NON-
ACADEMIC customers: professional education for nuclear industry.

Self quality improvement of pedagogical level: for example through video
recording of lectures is self—stimulating to improve the pedagogical level.

Improvement of educational level through home assignements and students own
activities: "Exerciser/ MapleT ” module.

Instant results of examinations and home/test assignments. Extrernely important
argument for an effective education. It meets very well students expectations.

Hans Henriksson, SKC May 25, 2016
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Strategy for KTH E—learning platform — Four pillar strategy

Hans Henriksson, SKC May 25,2016
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Pillar Il: under testing and implementation:

Exerciser module: Maple Software — Maple T/A and next version Maple — MoObius

Courses under processing:
Reactor Physics SH2600 (9ECTS) and SH112N (Preparatory course in physics)

FIRST E-LEARNING EXAM AT KTH — January 15, 2016. SUCCESS, in spite of some
small problems. Every student got DIFFERENT RANDOMISED problems. No practical
risks for copying.

As preparation for this exam: 9 Home Assignments in MapleT/A, each week,
corrected and discussed on the spot.

Hans Henriksson, SKC May 25, 2016
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Example from E-learning exam: Maple T/A “Exerciser” tool

[ KTH Royal Institute © %/ [ KTH Royal Institute ¢ x
S Il <R ps://place5S placementte: book/Details t 4 @ =

<

View Panel
Shyle  Numeric v
Showing Best grades
Completed assignmants Al
sudents

A

Student Assignment Weekend With Reactor Physics 1

Details
Score: Duration: 2 min
Started: 11/16/15 12.52:42 AM CET
24/24.0 Finished: 11/16/15 1254 47 AM CET
Magdalena Kutera Login:  kutera Assignments
Emal:  lutera@in se Completed: 115Active: 0
Student ID:ut04500a  ToBe Reviewed:0  Passed: 50
Update selected grades as Update Grades  Save Question Details

Page 1of1Rows 1-60f6 - 0

o Question
| T L
LY
Weighted Grade:  (44)
The mbuston of 1 kg of coal about 3+107 J in heat energy The mbus0n of 1 kg of bit coal about 3=107 J in heat energy o
New Grade: 1 The conversion of 10 g of mass info anergy 15 equivalent 1o the buming of how much coal? The conversion of 10 g of mass info energy is equivalent 1o he buming of how much coal? Correct
Comment on Grade: Moo = 29958473.9691908 (100% hg Moou = 29958473.96519080

| EXpotioCSV | Rows 20 | /
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Reactor Physics Examination
Grade Distribution
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Pillars lll and IV: more work needed
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Nuclear technology in collaboration between industry and academia

Hans Henriksson, SKC

SKC - Swedish Centre for Nuclear Technology

for many more years to come!
Thank you!

Contact:
Hans Henriksson, skc(@lkth.se

www.swedishnuclear.se

Forsmarks Kraftgrupp AB " Okg

@ Westinghouse Ringhals AB

SKC

Swedish Centre for Nuclear Technology
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UNIVERSITET
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