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{ ARUTORFAEE EREFIL/ T EEBROEE
N\ SO/ ITH YF Politecnico di Milano

o I:»'?"rvl/-‘\f—“—?“\ x fl-&F9  Department of Energy

= [RFAERM SNEF — Nuclear Engineering Division

= Facts & Points
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R&D

- FEIRHERKEERZRERBCISE (Fiat, Edison, ..)

- 1952 CNRN >1960 CNEN ({#AEC) >1982 ENEA
Ispra/Casaccia/Brasimone/Bologna, .. IRTEIXEIR. BEHL
77, F/NENE GEN-IV, IRZFADS. RS IR,

o BFEUE 1stin SS/ITK (1 957)MB¢14£$§1@] Triga (U Pavia,
Casaccia), €A 747 (U Palermo), &R FTAPIRO (Casacma)

- PEC. SIET

PEC 120MW, NaimHl =& P EER KR 1972 Mo ERGAIA . 1987F-914F ik EHFT75%
SIET ﬂuuL@J/ZTAR&DE 578D, ARE=L, 19834F5%3L
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- 1962 ENEL%t (E%€)>1999 EU EH ISR E CTHIIRE
=

- EPRIEBE. ARAY (LA, RONXT IL—I=7

® A SUPORFHEERH 3]

® @& M F R BTSN REORFE B @
74— (PE0—xBH) RI/vOA 153MWwe 05/1963 12/1987
HUVP—/ (B8k) BWR 150Mwe 01/1964 03/1982
~ /- ARJVFT—E (dE88) PWR 260MwWe 10/1964 07/1990
74 )L/ (4EEB) BWR 860Mwe 05/1978 07/1990

EZILNT«HARON&2(FRE) BWR - 982MWe Fv2/EIL  —
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HNSHETOIKEROEE

RIS —RADBE (JF50—OLALIE?)

E— R TML2 BEE. BARERE - BEEHAAREEES
MEFTELM T (HEH?)

1986 F FTIL/TAILEE, 1987F BRIFZE - BEFAREICEND

GHGHIHHIIR -HIR B 1R, EMA R, RBAEHSE. TR -BIrORHE,
SBO M #E 5%

RNIJLILAO—ZF#E (2008 3L ~20124F) . BRITHAVWTI987TEE R EHFR
DILEREDETE (BL) . [ RFANDEEFBIET

0MEFRESEH. AF6A BRIRE - 1987FDILEBEDBER LT 1=
(BEDREZEBELI=CLIZED)
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BEDE R FRFNBRATEZHEST HFLIVEREXDREIEIZOVNTOFHIEZE
RIZKROF-£D

- RFAFADZIFEDHIETIIGEWN, 127 DERREHEIL, BIFOERORILE
B2 NDAZEET B,

~ RFNEEDGZGE.RFAERETLHLICKYAESMNESIELL. BRAEFIZESE
29O FOHMZERICERAZEICIIEELAHLHEZZDND

RN AN BFIDOREICEA ST
- RFEEFEETICER
~ EOFEHETZIME
_ MRS NVEERTTALT
— FALDIBEFHER
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“ 4/5“ iy 'lﬁ
= 35/ LHKRE Politecnico di Milano since 1863

= TN T2 &BF  Department of Energy

EF — Nuclear Engineering Division

= Facts & Points
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Politecnico di Milano: Technology, Creativity, Culture A

since 1863 2019.03.926

Politecnico di Milano has kept in its logo (from
Raffaello’s painting) an original and creative
attitude

Vs g

(As of 2015-2016) STUDENTS PROFESSORS &
RESEARCHERS

ARCHITECTURE 969) 307/

29% of graduated in Italy

3 out of 10

DESIGN 4159 114

/8% of graduated in ltaly

8 out of 10

ENGINEERING 22787 939

19% of graduated in Italy (32,000 in

1 out of 5 2018)
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Politecnico di Milano: International attitude AtJAEC
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Share of International enrolllment in MSc

Key figures on students

from 2013-2014 @POLIMI
almost all MSc Degrees are taught in english

uclear

Marco E. Ricotti / Hisashi Ninokata -* gReactors POLITECNICO MILANO 1863

roup



Politecnico di Milano: History and Quality AtIAEC

2019.03.26
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5 POLITECNICO DI MILANO
PET T A0 ° 18632013

THE LARGEST SCHOOL OF ENGINEERING, ARCHITECTURE AND DESIGN IN ITALY
School of Architecture, School of Urban Planning Construction Engineering, School of Design, School of
Civil, Environmental and Land Management Engineering, School of Industrial and Information Engineering

ONE OF THE MOST OUTSTANDING TECHNICAL UNIVERSITIES
QS World University Ranking 2015, Engineering & Technology category:
24" in the World, 7t in Europe, 1stin ltaly.

'WORLDmm”
NIVERSITY!
'RANKINGS

uclear
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Politecnico di Milano At JAEC
Strategic vision

2019.03.26
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Be an international university with strong
Italian roots

2. Focus Education on four pillars

— Technical skills, International classes, focus on
— Crosscultural skills cross-cultural, cross-
— Crossdisciplinary innovation disciplinary skills
— Social responsibility
BSc
3. Support the competitiveness of the Ecosystem National
— Produce qualified Human Capital for export classes,
oriented companies focus on
— Research and innovation dealing with societal disciplinary
challenges skills

uclear
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POLIMI: Large research infrastructures

WIND TUNNEL

One of the most
advanced
laboratories in the
world for tests on
aerospace system
aerodynamics and
wind effects
structures

Laboratory for

the Safety of
Transport

Experimental

activities on

materials and
structures

PoliFAB (clean
room)

Micro-nano
fabrication facility

micro- and nano
technologies,

Silicon photonics,

Biosensors,
MEMS,

advanced
materials

Marco E. Ricotti / Hisashi Ninokata

G

POLITECNICO MILANO 1863

Building B18:
Energy
Department new
Labs

for Chemical and
Nuclear Divisions

Advanced
integrated labs
for catalysis and
catalytic
processes and
nuclear

engineerin




POLIMI: Large research centers ALIAEC

2019.03.26
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2
-
.
=)
MOX NIT@POLIMI EIT ICT Satellite
Mathematical Center for Nano Node
modelling and Science and siSimartispaces
scientific Technology e Cloud, networking
computing. « Artificial retina/eye, * Security, privacy
e Application to * Carbon . 2SSy
several academics nanocomposites,
and industrial e Hybrid solar cells
realities

uclear
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ZTEMGERFHE Fin
FEE: 19mMM 22K E T34 Laurea
KEMe: 22@H 524 Laurea Magistrale- - {& T i£%2

245% hvib 34 : Dottorato
—HA%]: BERIF1FEOA L1288 . 2EI3A TAIML6 A XK

IRIILF—TITFH - ZEHHE
IRIILF—TZHM -- KERBE MScER#SFE 2604 (2018)

(BT, )

uclear
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. (BT DEFHEE
. IS/TRKF

" IRIILF—TER-EM
= [RFAERF CeSNER I

- RFNBESE

= Facts & Points
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The new Department of Energy 2008EH\5 -

2019.03.26
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A new Department since 2008.01.01: Created by joining competencies and researchers

belonging to four departments traditionally related to the energy sector
— PFEEOIRILF—IHF Department of Energy Engineering
— WEDOFREFHI%E Department of Nuclear Engineering
e =

~ EEDOESIZEE Department of Electrical Engineering

— EEXDIEZE. MHEBLTIEFEIEFR Chemistry, Materials and Chemical
Engineering “Giulio Natta” Department(/—XJLEZEEHIZATD)

&R L TTET= in one department (DoE).

17 research groups into a single structure to provide

— interdisciplinary approach,

— innovative solutions for complex problems,

— supported by testing in
experimental labs

uclear
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The new Department of Energy AtIAEC

2019.03.26
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A structure with few analogies in the European context

Mission:
— to push forward technical and scientific competences in the
energy sector,
— high-level education,
— fundamental and applied research,
— technology transfer to industry,

— to get an influent and independent role in public issues
concerning the high-tech and energy fields

hydrogen

inner vessel

heat exchanger

I earg sBecos > Hydrogen
uclear
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Department of Energy AtIAEC

2019.03.26

A complete team of Staff
19

ZXETfE #5 330 4,
NEDMLEMRE T A

Updated October 2015
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Department of Energy R&Ds

Interdisciplinary approach

IRILEF—FRH
DEGHR ., Bk &

5 THEMATIC AGGREGATIONS
The department is focused all along AL
the supply chain of energy LLNISEIE S

NG

end uses

o )
ansmission

and
ITHRILE—E; Distribution
=) of Energy
BIx Systems for Smart Cities

energy
conversions

[RF 7
ossil,
renewable
and nuclear
energy
resources

UNESCO CHAIR

Energy for Sustainable Development

uclear

Marco E. Ricotti / Hisashi Ninokata 3 | Reactors
S ) Group

—_— gﬁfxﬁ_
: uni Twin

United Nations +
Educational, Scientific and «
Cultural Organization

At JAEC
2019.03.26
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q

4 F' DI MILAN
@ il

Y =

UNESCO Chair

in Energy for
Sustainable Development

POLITECNICO MILANO 1863




Department of Energy R&Ds AtIAEC

Interdisciplinary approach 2019.03.26
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HFDEZFY: 5D D EFIZHFE
Joint researches to study, analyze, develop knowledge, technologies and
strategies related to production, conversion, transport, distribution and final use of

energy:

It IFTOERABEMELINF/T9/00—
BRIFE

[HFHI% NUCLEAR ENGINEERING
AR . HEERLUIRIILEF—ORT A
BT EIRBET S

S ol
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Department of Energy R&Ds

At JAEC

Facilities 2019.03.26

REY X /X
Bovisa campus
70 000 m?

Experimental Labs

LA FILREFr2 R
Leonardo campus
(2Z/MHIDERIZHELY)
1 000 m?

Experimental Labs

uclear
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Department of Energy R&Ds AtIAEC

R&D collaborations 2019.03.26
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R&Ds in collaboration with Universities, Research Centres,
Companies in Italy and all around the World

= MIT, GeorgiaTech, Oak Ridge Nat Lab, Ohio State Univ, Stanford, ...

= UOIT(A2A2UAITFEIKE), Chalmers Univ, TU Delft, Univ. of Valencia,
CNRS (AE LT /X4 —), KTH Royal Institute, Paul Scherrer
Institut, Univ. Cambridge, Univ. Oxford, TU Munich, EPFL(A—%>X),
ETH Zurich, Karlsruhe Inst. Technology, ...

= BRI ZEKZ, University of Queensland, ...

= SURILE—=, I47 vk, ENI, ENEL, Paggio-Aprilia, *)LtT X, BMW,
TFoHILK-ZRILF, T5T4Y>, E.On, 7—JLF—)L, EJF, DCNS, ...

uclear
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A short overview At JAEC
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» (YT DRFHEE
s IS /TFEKRE Politecnico di Milano

WL FH -5  Department of Energy

CeSNEF — Nuclear Engineering Division
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CeSNEF Nuclear Engineering @POLIMI AtIAEC

2019.03.26

Centro Studi Nucleari Enrico Fermi

History

— First educational programme in Nuclear
Engineering (1956) 4147 TRUDIRFHIEHR

— First research nuclear reactor (50kW) in Italian
Universities (1957 °59 ~ 79)

— CeSNEF: Centro Studi Nucleari Enrico Fermi

— 2008FELAFILRF YU IRANLRE HFF v /IR
[Z5o#L. TRILF—ITZEMAICER

Today

— A—AYNTRARDREFHIER. >40 AZE
65 (2017-18)

- EBLXRE.BELRELTHETES

— RITDOBGHRILE - YIE - ZEZERERFFTIEB18

— NET7KXKZED TRIGA R FIFTCOMEHRE

— SIET(Piacenza)TH XL - - KEDERIL—TDE
BEEDQT7IN -

uclear
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Nuclear Engineering CeSNEF@POLIMI

Largest NE Division in Italian Universities

Nuclear Reactors group
RAMS group

Radiochemistry group
Radiation Protection group
Radiation Measurement &

Instrumentation group

Reactor Physics and
Contaminants group

Marco E. Ricotti / Hisashi Ninokata

At JAEC
2019.03.26

thermal hydraulics (experim.&modelling), thermal mechanics,
fuel performance, dynamics & control, safety analysis, economics

moate Q,.
soft methods (fuzzy, neural networks,...) for maintenance/ ]‘_j."

—
.
bl

reliability optimization and risk analysis purposes -8

wet- and pyro-processes for partitioning, confinement in
inorganic matrices, methods for waste characterisation

dosimetry, radon, decommissioning processes

medical applications, electronics for radiation measurement
devices

MCNP methods for neutronics and particle transport,
contaminant transport in porous media

uclear
Reactors
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Nuclear Engineering Experimental labs B18 since 2015 AtJAEC

%ﬁbb‘ﬁ%ﬁl?%%ﬁﬁﬁ%ﬁB18 & SIET 2019.03.26
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R N
- e ;

EFDORFHIFEERE

201541252 R Q)
> 25 M POLIMI investment

BV RFAEMELTLSEN
BREHELECEICEENHD

R RE B e _,...

~60% for [R-F 71, ~40% for {LF
(ZARILF—TZE)

6000 m?2 #APRME#&, 3000 m2 EERPRETE
(+ bunker for FU5T #5 T8 F| FA 32 ER)
RETHRIEZ, IRGTHR I EE,

jj&g-.l-%in-l- n‘l’/ﬂ“d) EE.?IEE%\ *&IE&%Z
TAVYT

0O 0O 0Ooo

= SIETTE (Piacenza) BFFEIAVR—RUMB LUV AT LOKIFIES
e/ REMADREITOVAERRSMH, HRAEESOMERLEERINTEED
CeNEFDHREBRZEE (T —12))

p 'p 5:!!&!!

|| uclear
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» (YT DRFHEE
s IS /TFEKRE Politecnico di Milano

= TRILF—TIFFE-EFY Department of Energy

= JRFHEFT CeSNEE.=Nuclear Engineering Division

- ERNKEENE

— 2 > uclear
Marco E. Ricotti / Hisashi Ninokata % Glrgegctors %EI FECNICO MILANO 1863
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Numero totale di studenti immatricolati (anni 2003 - 2017)

65
46
39 40 38 40 -
s 33 3, 33
29
27
19

8 I
al
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Anno

Numero studenti
N W H w0 [+)] ~
=) =) =) <) o =)

[y
o
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AFEDHSEBFHER At AEC

IR MR B 2019.03.26

anibs ooV esnte 30

2016

2015 DIngegneria Civile, Ambientale e Territoriale

I
> B

2014 TN 16
- B

mIngegneria Aerospaziale

@ Ingegneria Biomedica

A - [ s Bm Ingegneria Chimica
2012 ] 21 [3 T DIngegneria Elettronica
2011 2l 17 [ H | mIngegneria Elettrica
2010 W = D Ingegneria Energetica
2009 W - ® Ingegneria Fisica .
mIngegneria Informatica
2008 B Ingegneria dei Materiali
2007 1 [ 10 | OIngegneria Meccanica
2006 1 & R | @ Ingegneria Matematica

mIngegneria delle Telecomunicazioni

2005

V|

2003 —§ ]
0

O Altro Ateneo Estero

mAltro Ateneo Italiano

10 20 30 40 50 60 70
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ErasmUSE-I-FEI&ECTS At JAEC

2019.03.26
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: EErg,Jsmus%@ FRMNEEDSFEEREDRRZRAUICLTEETDNEZLITH LR

= 1989%F IF—Ov/N\E{uFIRHEECTSOMEIL
= ECTSZEFHEREDFE=EDHEZF(BA) . . REETOEHR

= 1ECTSOFEEICRIAFNIUR =1FHEMNGTFEN2RMDFAEICI - TERY
HERAFNDHRR (/T KRDIGH)

= BECTSOE B =40~45fHiRE+FE-EE Bl - REFE LG L1280~ 85K =
BET125BRBIDFE (R5/IRDIZE)

= BEXEFEOEHHFEEIZRE T oNSFIERME:

1% HA30ECTS ~ 750 ]
FREI60ECTS ~ 1500855
BT BEZIME T HETO2ER TIEEEH30008 R

uclear
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Structure of the courses during the first year of the MSc in NE:

Courses to be chosen from List T - 20
FISSION REACTOR PHYSICS

RADIATION DETECTION AND MEASUREMENTS 1l 10
DYNAMICS AND CONTROL OF NUCLEAR PLANTS (with TRIGA reactor exp.) |

SOLID STATE PHYSICS |

RELIABILITY, SAFETY AND RISK ANALYSIS Il 10

NUCLEAR AND INDUSTRIAL ELECTRONICS |

NE MSc - 1st Year S eenesisy ECTS
List T Credits

INTRODUCTION TO NUCLEAR ENGINEERING
HEAT AND MASS TRANSFER | | 5
HEAT AND MASS TRANSFER 11
INTRODUCTION TO QUANTUM PHYSICS | S
MATHEMATICAL METHODS IN ENGINEERING
NUMERICAL METHODS IN ENGINEERING | 5

uclear

roup
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2ND year MSc in NE ©&XEE28H0:ER#E At JAEC

2019.03.26
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NE MSc — 2nd Year (45 credits — courses + 15 credits — final thesis work) ECTS
main courses Credits
NUCLEAR DESIGN AND TECHNOLOGY 10
APPLIED RADIOCHEMISTRY 10
FISSION REACTOR PHYSICS 1l + RADIOACTIVE CONTAMINANT TRANSPORT 10
PHYSICS OF NUCLEAR MATERIALS 5
MEDICAL APPLICATIONS OF RADIATION FIELDS 10
ADVANCED THERMAL HYDRAULICS AND SAFETY OF NUCLEAR REACTORS 5
SAFETY ASSESSMENT OF RADIOACTIVE WASTE REPOSITORIES 5
NUCLEAR POWER PLANTS OPERATION AND MAINTENANCE 5
Final Thesis Work 15

Note: a 10 credits course is usually set up by 65 hours of lectures and 30 hours of
exercise.

uclear
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2ND year MSc in NE 125 IC3D0EEI—RIZHhhd

Structure of the courses during the second year of the MSc in NE:

NE MSc — 2nd Year (&0 ecradits)

At JAEC
2019.03.26

34

NUCLEAR 13% - — NUCLEAR 21 S% — NUCLEAR SYSTEM! 31?; —
PLANTS a TECHNOLOGIES = PHYSICS =
NUCLEAR DESIGN AND |
NUCLEAR DESIGN AND | 10 || MEDICALAPPLICATIONS OF S TECHNOLOGY -
TECHNOLOGY RADIATION FIELDS MEDICAL APPLICATIONS OF
RADIATION FIELDS |

NUCLEAR DESIGN AND | NUCLEAR DESIGN AND |
APPLIED RADIOCHEMISTRY Il 10 |/ TECHNOLOGY 10 = TECHNOLOGY 10

APPLIED RADIOCHEMISTRY ] APPLIED RADIOCHEMISTRY Il
Comput. methods for reliab.,
availab. and maintenance + Applied radiation protection + .
Safety Assess. of Radioactive " Internal contamination . P SN .
Waste Repositories
Physics of Nuclear Materials + Physics of Nuclear Materials + Physics of Nuclear Materials +
Experimental Nuclear Reactor | 545 Physics of Disordered | 545 Physics of Disordered | 545
Kinetics (at TRIGA reactor) i Materials o Materials i
Fission Reac. Phys. Il + Fission Reactor Physics Il + Fission Reactor Physics Il +
Radioactive Contaminant I Radioactive Contaminant | Radioactive Contaminant |
Transport Transport Transport
Applied radiation protection + ) _ ;
Kterial conbritiation | Statistical Physics | Statistical Physics |
Courses to be chosen from 15 Courses to be chosen from 15 Courses to be chosen from 15
List IN List TN List FSN

Final Thesis Work (15 ECTS)

Marco E. Ricotti / Hisashi Ninokata

uclear
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At JAEC
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= AFBEQTEINCSEINRED2ERTET

= 30%~55%ETREICERE, IRI/ILF—ITFEHMHLATIE7T%~10%THS
NORFHERDETEDE L EZEITF L

= RBRREEBOTRTF. (27 E2RDEEDRERANEIENZTEA TS
ENLTHERERN (RORASANSH)

= SETOREIL2EIEE, PhDIZE5 BB X &L,
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Jﬁ%jjliﬂgT Eﬁiﬂﬁ’lﬁi At JAEC
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NUCLEAR ENGINEERING
Employment Statistics 2018 - Master of Science Graduates

The annual employment survey targets MSc graduates, interviewed 12 months after graduation.
Master of Science graduates in Nuclear Engineering at Politecnico di Milano were 25 from Milano Campus in 2016.
Total interviews: 20, coverage rate: 76,9%.

gg gender <Z/ Intemational students €8) average graduation mark |V | average duration of studies = gl‘am
d 76% 3% 1 05,1 i 2,’ 'ms
Q 24% %  age of graduation have carried out an internship during their studies / 25

26 22,2%

%mmmm [E5 continue their studies
90.9% PhD - 9,1% MSc degree course
45% 55% {45,4% Politecnico- 54,6% universities abroad)

Marco E. Ricotti / Hisashi Ninokata %3 POLITECNICO MILANO 1863




&7 employed X time to find a job salary

100% ntmsar | izemm € 1.786

*including graduates who have found an net monthly average
employment at the time of graduation
@ where they work i employer size & contract type

ltaly 77,8% +500 employees  33,3% Permanent 44,4%
Abroad 22,2% M 50-499 employees 22,2% M Temporary 22,3% W

2,5% ftalian graduates working abroad 1-49 employees  44,5% Apprenticeship 11,1%
0% international graduates working in ltaly Internship 0% W

Other 11,1%

Self-employed 11,1%

« employment sector (top 5)

Electronics and Automation 37,5%
Mechanical and Plant engineering  25% I
Local organizations and consortiums 12,5%
IT Consulting 12,5%
Energy Oil&Gas 12,5% I

uclear
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A short overview At JAEC
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» (YT DRFHEE
s IS /TFEKRE Politecnico di Milano

= TRILF—TIFFE-EFY Department of Energy

= JRF AIERFT CeSNEF — Nuclear Engineering Division
RFNBE e

Facts & Pc

uclec
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Jﬁ%j]%BFﬁ MSc Facts At JAEC
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1. HEEMSca—A~DAFEMNEND, 1. IRILF—IEZHFAORTORERED
30~404 H60~70412(2017-2018) BE

2. BEHEOEM 2. PREALEZEEZXZDHE
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