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Bloom’ s Taxonomy
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Level(Depth) 1

2

3

Knowledge:

FEiz FE ’C%&Zé

Demonstration
R - %%ﬁ%’(:&:of%ﬂfﬁ
AL, BEEEENS

Implementation:
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Bloom, B.S. (Ed.), Engelhart, M.D., Furst, E.J., Hill,
W.H., Krathwohl, D.R., Taxonomy of Educational
Objectives, Handbook I: The Cognitive Domain, New
York, David McKay (1956)
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TABLE2  GUIDELIMNES FOR THE LEVELS OF LEARNING OUTCOME COMPETENCY FOR EACH
DIMENSION
dremgameres Levelz of compstency (cunmlative)
Hnovdedze (E) Enowledgs Enowladze Enowladze Enowledge
Level E-0 (none) |  Level K-1 (inwoductory) | Lewvel K-2 (imtermediate) Level E-3 (advanced)
Enowledze of a subject |- no specific — 2 bazic facmal kmowledze |- 2 broad factual — both a broad and desp facmal
(Erowiedze) understanding, i= expected Imowledze iz expeacted Imowledze is expacted
(remembers previously familiarity or |- inclodes kmowing key — includes kmowing mast |- inclodes kmowing all relevant
lemrmed muaterial, EWareness are terms, baing aware of the of the terms usad, terms, being aware of the
Erasps the meaning af expected relevance, soape and being aware of the relevance, scope and
muterial) see Refl [3] importance of main isswes relevance, scape and importance of 2l issues.
(Le., in Bioom's importance of key — mnderstand most
trononty, owliedge iszues interrelationships in contest
and comprehension) 1ee — understand key amd thedr relative importance.
Ref' [5] interrelationships in — have demonswated 2
context and their understanding of the scope and
ralative importance depth of the wopic or subject
— able to interpret facmzl | mater
Imowledze m context |- specialized knowledze of somes
topics
Leaming outcame Demonstration Demonstration Demonstration Demonstration
demonstration (D) Lavel D-0 {none) | Leval D-1 {inroductary) | Levsl D-2 (intermedizts) Level D-3 (advancad)
Demonstration of — no specific — abasic understanding, — hazs the ability to — ablz to interpret complex
application of knowladge undarstanding, familiarity or swaraness of | imtegrate concepmzl problems and simations:
(desonstraion] familiarity or key concepts can be knowledze to — able to communicate complex
fuses legrning i new and | avcareness is demonstrated by the use of | fonmulate judgements concepts unambiguoushy
COMCPELS Situations, demonstratad Imawledze — conummicate concepts (— able to apply conceptual
understands both the — includes being aware af the | clearly Imowledze to originzl ressarch
comtens o shruchure af relevance, soope and — able to apply — capzhble of critical anzlysis,
muaterial, see Ref [37) importance of main concepmal kmowledgs evaluaiion and synthesis of
(Le., in Bioom s principles, theory, atc. to rezl world problems new and complex ideas
LmconoRty, application — hzs the ahility to apply and imtegrate with — abla to adapt theory and
and aralvsis, ses concepmal kmowladge into facmal and principles and develop new
Raf [3[y well-dafined problems methodological conceptozl modals and
— Can commmnicate nsing Imowledze methads
Imowledze with peers and |- awareness of corrent
other stakehalders methods and practices
Leaming Outcome Trmpl ion ion I ion Implamentation
Lmpl ion (T) Level [-0 (none) I.e‘wJ I-1 (introductory) | Lewel I-2 (intermediats) Level 13 (zdvanced)
How and when to —no spedific — can apply kmowdedze and |- can apply kmowladze |- can apply the mowledgs and
implament the kmowledze |  undarstanding, g and understanding understanding appropriately,
(implementazion) familiarity or =ppropriztely in 3 mannar appropriately ina and implement prablem
(formulates new awarsness iz that indicates 2 grazp of the manner that indicates 2 zolving shilities in new or
structures from existing implameanted bazics of the subject matter solid grazp of the nfarpiliar environments
Fmowledge mud kills, ar topic subject matter ar topic within broader
Judges the value qf — should have awareness af |- should have {mnltidisciplinany) contexts
material for a ghven main methads or competencies typically (— has implemented the
purpose, see Reft [3]) technigues conpmonly demonstrated through conception, design and
(Le. imn Bloom's applied that are related to devising and sustaining | adaption of procedural
trvononyy, Sywthesis awd the subject mater or topic arguments and solving Imowledze to resl world
svaivarion, ree Refl (3] — zwaraness of domains of realistic problems complex problems
zpplication of lmowledze, |- zware of limitations of |- zhility to integrats, synthesize
methods, technigues onm and other’s and reformmlate to create new
— b capable of exercizing Imowledze and it Imowledza
initiative, possess parsonzl | 2pplication in various
domains

responsibility and
accountability, snd the
ethical behaviour
consistent with academic
integrity and the use of
zpproprizte guidelinas and
procedures for responsible
conduct of ressarch

Note: Types of kmowledze:
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Tuning Educational Structures in Europe
Universities’ contribution to the Bologna process: An introduction
Julia Gonzalez and Robert Wagenaar
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OV E T X (Competence)&EF 1—=2% (Tuning)
Fa—=UFIZHITRaAVETUOREL, fNEE. EER . FEE. BE
NI EHNIZEELI-EDOTHY . BTN T S LEEEBLE-E
BHEHREBELT,. ZENEBTITHELDTHS, LA >TavE
TURL, FEERBELGAS, ERTREREOTTEELREL
FTHLDTHRIFNIEGESEL, FNDR, Fa—=2TI12ET,
REHEBODSHBAELLTEBITAaVETURIL. ZEZELE-ER
F-REHEELEDHFEETRESINTWS, IGHRGKETIE
KEMNMIAZHZ AT BHENES X MOE A MNSREL
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EER., AR MEMNIVETUX
1) BE MV ETU X (Instrumental competences): BEM#EEEZ L DEHD
THY. UTHEEND,
ERANRE S BAADEZ HIZOWTEHALTIRET D8N,
-H AR N  IRIBZTIRET DRE 1, BRI EFEEBRZ LY., HIELT -
Y. REfRRLI=YT SHEEA.
-FRATRIBE N B IN R RR D A ICEE T HHRE, OV E a— 2 D0IFHR L IERE
-EEREN LA ABE-FREICKDHIZTa=r—ary EEEICETS
I

2) ¥t AR ET> X(Interpersonal competences) : HEDKEFHERIE
THEANDEEN, HFILEEYRELIZYT HEEN ., X ARBEE. F—LT—D.
e, REBMNETORBICET 5 S00BEE, oD EHIRFRO AT
DTAERERET HERAHH D,

3)#HEMaVETU X (Systemic competences): [V X TFLEEEKELTIE
HZHEELREN  ER TR T ABFHMANEVIESBRLTHEE T 507
BETOOICHEGER - B - B ORK, AT LEERERET L5120
[CEEFHETIREN. BEUFHLWRTLERETREEANEFTNS, ##
BHOVETUREERB T HANREL T BEEMNIVETURER AMOVET
VREEIZDTTHEDELRH S,
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30DaAVETUR
1) BB MO ET> X (Instrumental competences)
- T - #i &9 B HE 71(Capacity for analysis and synthesis)
- ¥38 - 5B 9 % HE 71 (Capacity for organisation and planning)
- BLKRY - — A% BY75 %038 (Basic general knowledge)
-HFOEKRMGRBEEFIT DO DEH
(Grounding in basic knowledge of the profession)
-BEFEICLHOEE-FFEIZa=r—ay
(Oral and written communication in your native language)
-5 ZE $BIZE89 AR (Knowledge of a second language)
- FHEA a2 E 2 —42 5 RE(Elementary computing skills)
-ERNIBER R (BHRGRERBENSRREWNELTHHT S8EH)
(Information management skills(ability to retrieve and analyze

information from different sources)) A « io—a .
B EAZ32 (Problem solving) 3 FEEaVE T X (Systemic competences)

-HEEEEICIS AT HEED

(Capacity for applying knowledge in practice)
2)%t AR E T2 R (Interpersonal competences) *PIZIZE I S 8E I (Research skills)

¥ - K49 BB A (Critical and self-critical abilities) *F& 9 @HE71 (Capacity to learn)

- & B R %E (Decision-making)

.?—AU—O(Teamwork) '%ﬁbt“iﬁfﬂllﬁmj_éﬁﬁj]

-t A B3 HE (Interpersonal skills) (Capacity to adapt to new situations)

R F— LD T EE T B4 FLWEZ EEAHHTREN (BEH)

(Ability to work in an interdisciplinary team) (Capacity for generating new ideas(creativity))

MR BFOEFMAREIZI2 = —SavEEDEEN *1J—4 —2ry7J(Leadership)

(Ability to communicate with experts in other fields) *fED XL PEED EAEZ

- SR EE LT EE T HRE (Understanding of cultures and costoms of other countries)
(Appreciation of diversity and multiculturality) - BEMICHESEZE I HHES(Ability to work autonomously)
-ERNGIRE TS ET HEED -EEDRETLEHE (Project design and management)
(Ability to work in an international context) - JhEI T LR R ¥ (Initiative and entrepreneurial spirit)
- fm E #) E 1E (Ethical commitment) - B~ DELE (Concern for quality)

- BTN 9 HE 5 (will to succeed)

H#:2019%F38 148 RRXEFAEKICTIHRARBRFHALABELERE ERFE



C8%E) I3 AICH T BaniEam

o JTSATIR BN, EXTR. SEES )
A (e L GIFEN%&@MEDF?&tmﬂmémn_ijﬁm?ﬁﬁ@

PEAT
] LHLF—HiTE MERW AR
- M- LR
&% [ R - LS el
A R - R
lmmEuE:—
=2 o T e e
LA . O Ineg Muclear: AFENTD
o - ARPIS Nuclear 45 L R
Valley . EMIS0AET AW
SPSLIAVISUERE w500 ARPH A I CHER A DTREAL., 350 M50
i sIISERHLEHPRE: &Y. EDFeSRERD BRI = 1 — TN Ineo Mucleari= 3
= ) W (B ) HRenkHr olim = el
#H10EMTI0R Le, WAL 04T % NN
s BT (ERRNE AT EEY
AR B S “n—+ wiBEEtARDY BUSESIR 0 HEFALS (s
HEsE n B R AD tF, REEROHE & - BT NEREDF. Orano) &
BT EN =t HWE R (Naval. CMN)HE h
[ ingks FrUBRL. B S|,
P £, HEA AR ) THRE
Pole EmploilfEEEEER) ELRET 11
R B - £ SR8 — EE o

= A RFH) = A FFRTFA) FE

WS it - BREEER - UL 40

HE-SH7F12828 $420RFHEELEHRE1E 11



TIMES 2026 R KEF ¥ 7

https://www.timeshighereducation.com/world-university-rankings/latest/world-ranking

10

1

FwoRTH— RS
@ I¥UR

THFa—t v Y ITHASR
©@ FRUHEGRE

P e S
@ FAUAGRE
red Iy ZRSE
@ TFUZR

N—N—FXkz
@ FAUAHERE

AR Tx—FKRE
© TAUNERE

AUT AL FIHRAY
© TRUHERE

ARUTI - ALy
=3
@ A¥UR

AT ANZFREN-2
L=
® TRUNERE

1 z—ILKkE
@ TRUNERE

Fa—1 v EIHXF 93.1
@ 212

2O

98.2

97.7

971

96.3

94.7

94.4

94.1

12

13

14

15

16

17

20

21

22

23

WEXF
© +E

tmAS

@ ®E

RUVIARZTRE
© FXUNERE

SHIKRSE
© PRUNESRE

JavX - KTRIRKE
© PXUNERE

B S UHAR-LEL
NUS |
© LoHL-

A-RIKS
© FRUHERE

AU T ANZTREOY
YL
© TXUNERE

1OYETAR
@ FRUHERE

=Pk
® nrd

93.0

923

90.1

89.7

875

EUMNEEE

24 H—FH—AOVKY 85.0
@ FAUNERE
25 TIrhrA® 837
@ FXUNERE
26 EEAE 835
© a%
27 =m E;w\yzﬁk 83.4
£
@ K1Y
28 Fa—uR%® 829
@ TxUnaRE
29 IFYNFAE 825
@ 1¥UR
30 J/-RAIIRIVKF 819 )
9 FAUNERE
=31 gy, WFRTAE (> g6
ZHA=I)
@ v AT-N
=31 =a—-3-2kx% 81.6
@ FAUNERE
33 = Ik 80.5
© '
34 . LMUS 2>~ 79.7
MU
35 Ia-LBUFHZwY 796

EBO—YRE
@ 212

= 5 vy =
36 MmEX¥ 79.3 48 UXFHER-PSLAU 765 =58 YYLELKXP 74.1
© sm A © wE
® 73R
37  XLFAZKF 79.0 =58 EEREAY 74.1
© A=ZFFUT 49 NFLRLEA 763 o =E
. L]
38 :-:::arz “ALwTeny 787 @ rr 61 mEmAS 74.0
5> S
© 1¥UZR 50 ;xvz*-}z AF1Y 758 @ B
© FRUNERE o
39 Tk 78.3 =62 REX¥® 737
© > R
© BE 51 ‘/'Q;‘ PEBPREAY 757
/) @ wm
40 LRGBS 77.6 =62 FLAFAILR 737
® 7
S 52 OYEY-RH—h-F 754 AR
. JeIAISHR T N3
=41 Ta-STIRKY 771 Ke#UF1hIL - H4T
@ FRUNERE ¥Z
9 1¥UR 64 NUIINZTREF-E
an
=41 w TEILAF 771 T
| @ nya =53 HOYANHRM 75.0
© RVx=F»
65 T39ux% 726
=41 g EEERE 771 e -
S| oz =53 Y FZ—k%¥ 75.0
© A—ALFUT
=41 AUIAKET=NF -2 771 e 66 7T-~= rARLER 722
R =53 JARAVIVXFEITA 750 D234
PRz
© FAUNERE
@ FRUNSRE
67 ELYMAARDOILUEY 720
FUF4wSaIAVET 770 xy
45 ZTavEa 56 TLFrRE—A% 749 b
© 144 © £%u32
46 L—Fzv-nbk 768 57 FATFIRAZE 743 =68 /(UINXY 76
PPTE=S Fuen 9 792
9 FSLH
@ mLH—
47 :J;J:;;Jl-:7'*$b“/'r 766 258 Trusaks o =68 /U-725KF 16
2%

@ TRUHERE

@ A-RAFFUT

12




A &

1. BRK - BEDOKF - KFRTO

School ing
2. Nuclear Professional &Rk
3. KFBROWMEN
4. FEH

13



(85) RROAHBRICHT ZEESOREIR e

HITERF SRS
(FH0sE12H198)

o RTFNAMOMEESZE, AFBL - AR, 146l - HEONURIBTH I THS L. HiltRigd, B
P EH&#HE(C LS AN ([CITEATWVS.

o« —7A. B (BDI< D} Eﬁbmtﬂ'ﬁﬁm{t E,Lullﬁm;%%ﬂ*ﬁ{‘_;o R 50D -

= RMEH- EREESAORKMBIES EE RMED.
.7":u ‘I'%E- W

. REEmLT STEFORDCEN, — |
80— H—CBVTT5Y NERPEOIDIEN |
1<, fE T B DL |

]
S RERAP AHBRBSORE
4k
HE o =
& |
» BFNEZBHORAMBIONNZ. FEISO | = AFPRIFLURCLE. RIFBEOFEK-EEIC

BFOCRSBVERE (5% BRIFS) | EOREE (05->%) £,

i = ERFPETIA=-
=SRFHAOERRAEBEL S, PFHEICHSE 175, I A S I L E0MEHD.
AHZARTENONET O | HEOABEREBEAMI—ERR

AvtEtR (BRA)

H#-SF7F9A240 BREFEXE F1REFAAMBR-BIEICZRDHES

it = ¥

14



ORHDES ( [RFHAM] RUFREDERICDOWNT)

s AREETHm I DRTHAMZE [RFHOHAFRFE. RFHFREMFOEE - IR U
& - B BEoER. EE - RS, B - BIPS D3 A SIRERT 5.

e TMLET, BFAINERDSDFE, MERODAMER [RFHAHERMRE] SIRERT D,

0B C A

KFR N
B (FESE - K E‘Eﬂ%j{?‘
(HEESE?)

TS5 hA—H— (BAE

i - WHEE)

IS 17— (14 ‘ Bipatt

(RFHEEER - BIR)

KF - XKFh=
(fth=% - HI)

W SH7E12A28 S42AETHESSEHE 1 2ICMEER 15



RKF

FhREFHER (EFH

F )

HHEOK ¥

THE UsavEREITY OF Tokvo

RFFEEERNESHER

ISﬂEU)?&ﬂi (F— .L\*i Springer) &e-learning A 7L (IAEA) [z 25 2=

book Vol. 3 Vol. 2 Sy
L ' vol. 4 et Plant Dynamics
Vol. 5 Thermal- and C&I
Vol. 7 Vol. 6 Structural bt 15 engineering
= Maintenance engineering Y
Raciation engineering - 7 ormes s
shielding =Fn EE
FSorTw

=5
maTy E el
Et

BmaErERND
I

Radiation
safety

Radioactive
Radiation waste
application

e
A

Ki < all Radioactive € | Nuclear Radiation
Plant Control Waste Structur  Application
Enginee

Nuclear

Reactor

s Engineering and
De5|gn Management

H#8:2025%7A258 EFABEREAMBEROBTIREFGFKRE ERFE

RFFEERENE - RRRIRIES ERER) o2 | [l
19 10 53%

RBABRABTEEOHS AN e a
2012 20 5 25%

EB:158 (BA - A—H— - BIEHE) s
BAEF O s ==
2021 22 11 50%

2022 24 14 58%9%

2023 18 8 44%

BARE R E EE SHEE
=l | Total | UT-NPS %
2006 40 13 33%
2007 27 12 44%
2008 29 14 A48%
2009 17 15 88%
2010 11 9 82%
2011 24 15 63%
2012 16 14 88%
2013 13 7 54%
2014 22 17 7%
2015 23 14 61%
2016 25 11 44%
2017 17 8 A7 %
2018 25 13 52%
2019 27 13 48%
2020 18 12 67 %
2021 15 9 60%
2022 23 13 57%
2023 23 12 52%
2024 17 7 41%
2025 26 9 35%
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About Us Our Work News Centre Publications Nucleus
Who We Are What We Do Latest from LAESA Eooks and Reports Spedalized Resources

Muclear Applications Muclear Energy  Safety & Security  Safeguards TechnicalCooperatinné

Department of Nuclear IAEA Virtual Nuclear Management University initiative
Energy aimed at enhancing nuclear safety and economics

Muclear Power ) ) :
29 November 2013 - Leading nuclear enginesring

universities from across the world have started
work on developing an IAEA-endorsed curricula for
a Master’'s programme on management for nuclear

» Nuclear Power Enginesring

» Nuclear Power Technology

Development energy professionals. The goal is to have
universities implement such programmes through
Muclear Power Infrastructure the Virtual Nuclear Management University (VNMU]),
a mutual cooperation and collaboration platform
International Project on facilitated by the IAEA.

Innovative Nuclear Reactors and

Fuel Cycles (INPRO) Twenty representatives from Belgium, China,

France, Germany, Ghana, Italy, Japan, the Russian

_PF]L.IC}!EEI’I Fuel Cycle & Waste Federation, South Africa, Spain, the United Arab

echnology Emirates, the United Kingdom, the United States of Twenty experts from across the world joined hands to launch

- . the IAEA's Virtual Nuclear Management University initiative.
America, European Nuclear Education MNetwork

. R (Photo: P.Hodorogea/ |AEA)
(ENEN) and the World Nuclear University met at the

» Fuel Cycle & Materials

IAEAEEERF AIR—D AP KRERER
RERKE,BERE, YIILKE ATLN BT7—AVKE, F
E7XZE. MJ/R)TH=—H, BHZO0—=—xRTH, ZEIVFIR
A—K% . BMEPhL, (XTX Y XAM, k71 FHRKE. UAEAY D7

—KEE., H—FKE, 7B KX -Witts K, ZILELFUINVAP,
ENET. World Nuclear University

Wi 2019430140 BABFAEHICHIH S AEREFARELERE HRE 17



International Nuclear
Management Academy

e An IAEA-facilitated framework whereby universities
collaborate to implement master’s level programmes in
nuclear technology management

e Students in the programme are managers or future
managers working in the nuclear sector

e Initiative launched in Nov 2013. First programmes starting
in 2015.

Y | INMA
4‘// International Nuclear
T Management

IAEA Academy

18
HB1:2025%11/21H Human Resource Development for Nuclear Professionals in Japan Dr.UESAKA



IAEA Course Description

=Ass  ENgineering
(BT
SFEER)MEA))F

INMA

INMA Course Description Form (Rev 1) nternabonal Nuclsar (

Management
Acadamy

IAEA

CompiztedDy  MEsUM Ussska,  Dater Jamany I 2NT

The Universty of Tetyo
T Nuciear Professional Master Course
Cource This Huolear Structural Enginsering
[FaouRyDepatmentiEohool Muciear Professional School
Uit Code
WWHE Hours | &7.c (oedtis)
MNone
All pther courses In the same semester
Language of Cource Delbvery Jacarece
‘Courcs Durabion = morths [one semester)
Wandafory or Eisclive Cource® Elacthee
Number of Academio Leoturen. r

This course sims 1o enabis Studems Underseand basic concept of Structural design and SoUNANESE svalLANon Of RUCiEar EQUIPMENT and SiEmENtS 1sChnoiogies
SUppCTEng T, material machanics | STl dynamics, materal Sengin, STucure design., high Emperatore SIuciurs d2sign, Saauaks nesstant design,

FranLfACung. Inspaction, destruction dyramics, Sourdness evaliaton, Sir. and srabis students soquine e Basic knowistge necesssry o b the denlied
EEChnciogy neceszany for Sructural design and Nealn assessment of Mmajor eqUpMEnT and STUCUneS of nuciear power plans themseives and Io 2apely them o

practical work.

* Marcisiory or siecive wiin e progunme

=P-NOMIAVA|

3. Brief Description of the Course and the Course T
DESCRIPTION: It systematically delivers basic concep. .. o R — —
supporting it, material mechanics / structural dynamics, materlal s\rength structure deswgn high temperatu!e slmctura\ des n, eanhquake resxstant deslgn‘
manufacturing, inspection, destruction dynamics, soundness evaluation, etc..

LIST OF COURSE LECTURE/LESSON TOPICS:

1. Overview of nuclear structural engineering

Topics on the whole picture of the lecture, the basic concept of structural design and soundness evaluation, recent design criteria

2. Material mechanics / Structural mechanics

Energy principle, stress and strain, beam, combined stress, cylinder, strain energy

3. Material strength / Structural strength = =i
Material deformation, breakage mechanism, structure breakage mechanism A
4. Structural analysis by FEM ﬁ 'e'
Theory of the finite element method, analysis method, analysis code, application example

5. Structural design of light water reactor

Design criteria, importance classification and state classification, stress classification, shakedown and ratchet, design by fatigue, analysis

6. High temperature structural design of light water reactor

Failure mode at high temperature, elastic tracking and stress classification, creep, thermal stress evaluation

7. Seismic design

Seismic design guidelines, importance classification, load combination, design ground motion, response analysis, allowable stress limit

8. Manufacturing

Steel material manufacturing technology, transition of materials, welding technology, concept of testing / inspection, non-destructive inspection

9. inspection

Steel material manufacturing technology, transition of materials, welding technology, concept of testing / inspection, non-destructive inspection

10. Fracture mechanics

Stress expansion factor, linear fracture mechanics, crack growth evaluation, fracture toughness, ductile fracture mechanics, stochastic fracture mechanics
11. Structural evaluation and assessment

Evaluation of structure soundness, evaluation of neutron irradiation embrittlement (monitoring test method), fracture toughness confirmation test, soundness
evaluation example

CET -

RFHEELIFE

Nuclear Structural

aa 2 ] (OCR) & BRI B HE4 S ]

g and Teac|

Course topics and approximate number of learning hours.

Brief description

erature
lesign of light

ol o

structural

water reactor

10 Fracture mechanics
11 Structural evaluation
jand assessment

5 Structural design of light
6 High t

l4 Structural analysis by
\water reactor

1. Qwerview of nuclear
structural engineering
FEM

Structural mechanics
3. Material strength /
[Structural strength

Lectures The introducory lecture at the plenary is design ta
give students and insight into the workbook and
direction of intellectual ravel.

Seminars n/a

Academic Tutorials Tutorials at mid session events are run to enable
students to ask questions about concepts and
issues covered in thair reading. Also, students will
find tutorials a valuable time to clarify the
requirements of their coursework brief. At the end of
the semester feedback and revision sessions are
run.

Laboratory Work nfa

‘Computer i n/a

Computer Tutorials n/a

Individual Project The coursework is designed to allow students to
apply theoretical concepts addressed by the unit in
their work

Group Project nla

Workshop, Field Study | n/a

Personal Tutorials Students are encouraged to use the Virtual
Learning Environment (Blackboard), smail and
telephone to keep in touch with their tutor and use:
on-line resources.

n 2. Material mechanics /
o [7-Seismic design

ro  [B.Manufacturing

n @inspection

N
o
M
o

Course topics and approximate number of learning hours

Brief description

structural design of light

water reactor
10.Fracture mechanics

6.High temperature

5. Structural design of light
ater reactor

2. Material mechanics /

Structural mechanics
(11, Structural evaluation

l4 Structural analysis by
land assessment

1. Overview of nuclear
structural engineering
FEM

3. Material strength /
Structural strength

7. Seismic design
B.Manufacturing
9.inspection

Self Study Students are studying at distance and through face
to face contact at plenaries and midsession events
Students are encouraged to study a litlle and often,
using the workbook as the spine of the course unit
togsther with the coursework (individual project).

~
o
IS
w
N
IS
IS
IS
[N
)
~

7. Assessment
Duration hours.
of assessment, | Weighting within unit (%)
if applicable

Description of the
assessment

Unseen examination

In class test

Online quiz

Assessed seminar work
Written report

Oral i

Poster

Practical demonstration
Attendance
Examination 100

HE1:2019F38 148 BARFHERICHI 44 AEREFHLKELERLE LRk 19



Course Description ‘
RFNEELF

Nuclear Structural
Engineering
Bloom‘s Taxomony(Z & Fi%)

4. General Learning Outcomes (see the Guidelines for INMA Competency Area Levels)
Knowledge of a subject (Knowledge). (Bloom’s Taxonomy Knowledge and Comprehension - Example verbs: Remembers previously learned material,
Grasps the meaning of material.

Define the basic concept of nuclear structural engineering.

Explain the historical approach and regulation of nuclear structural engineering.

List the contents of the introduction, material mechanics, structural mechanics, fracture mechanics, structural design for BWR, PWR, FBR, HTR, etc.,
seismic design, manufacturing and inspection nuclear structural engineering

Identify the difference between mechanics in physics and material/structural mechanics.

Understand the basic theory and idea of material mechanics and structural engineering. K n ow I e d g e

Explain design by formula and design by analysis.

Demonstration of application of knowledge (Demonstration). (Bloom’s Taxonomy Application and Analysis - Example verbs. apply, carry out,
demonstrate, illustrate, prepare, solve, use, and understands both the content and structure of material.

Explain structural-design-related issues in nuclear standards, law, licencing, regulation, system engineering, maintenance, life management, events and
lessons learned, etc.

Describe the practical design methods for BWR, PWR, FBR, HTR, etc.

Use numerical analysis by FEM (Finite Element Method) for large-scaled structural desig -

Use appropriate software for numerical analysis. b t t

Apply the structural engineering to seismic design. e m o n S ra I o n

Explain fracture mechanics and its relation to structural design, manufacturing and maintenance.

Grasp knowledge necessary to learn the detailed technology necessary for structural design and health assessment of major equipment and structures
of nuclear power plants themselves.

Demonstrate an extensive knowledge of structural design and system maintenance.

Demonstrate understanding of the underpinning science.

Demonstrate understanding of the underpinning mathematics.

Analyse trends in structural-design-related issues in nuclear standards, law, licencing, regulation, system engineering, maintenance, life management,
events and lessons learned, etc.

Analyse in details structural-design-related issues in nuclear events and lessons learned, etc.

How and when to implement the knowledge (Implementation). (Bloom’s Taxonomy Synthesis and Evaluation - Example verbs: combine, construct, design,
develop, generate, plan, propose, assess, conclude, evaluate, interpret, justify, select, support

Develop a synthesis of structural design to nuclear standards, law, licencing, regulation, system engineering, maintenance, life management, etc.
Be able to consider and propose structural-design-based validation and upgrade of nuclear standards, law, licencing, regulation, system engineering,

maintenance, life management, events and lessons learned, etc. ,
Implementation

HE:2019F3A14H RARFHERICHIURAEBRRFHEELERLE LiRkFE 20



Course Description [FEFxhigE&ETIF
Nuclear Structural
Engineering
IAEA Competency AreaTD R FHELDDEBHETE DRSS (K,D,I) THATL\SH

5. Course Topics and Levels of INMA Competence Areas (CA’s) to be Achieved at the Course Completion (see Guidelines for INMA

Competency Area Levels)

INMA Competence Areas (list Approximate Learning Hours by Course Topic < Learning Hours
applicable CA’s from INMA publication) (note: insert Topics from Table 3 above) 2
= &
— > 2 = " = s = ®
T o| ® = — (=) Q 2 = - < s
Qo W - o = = = — =
sE|s2|egd | |25 § |3 £ | T | 8| § |pe8
Zo|lcs | 25 = | D 2 c = o 5 T o g c W 8= 5
| 86|25 & | 8 g o 2 | £ o %5 £ o = e 58 %
o o @ s 9 © o = D W = = — = o o
55(E 2% 5 58 E82 (S |2 |5 |2 (%2 |5 | % | 5| B |S3E
s | 8w | 8w S S = Q © E=] 3 = ] - c 0
28| 58|58 2 28 2T3 | |€ |8 |8 5 % 4 c c 2 | 858
LS QL 3 o [ st [} = —_— ¥ (=} =
22| =8 |5 2525 585 |2 |5 |2 |& |58 | § g E |5
C2|22 |22 om0s T3 |9 |2 | £ |S < B [ a
B | oW | oW U B3 | 0B 3 M~ [os) o)} - — @
1.4 Nuclear standards 1 1 1 & 1 1 1
1.5 Nuclear law 1 1 3 1 1 1
1.8 Nuclear licensing, licensing basis and regulatory 1 1 1 1 5 1 2 2
processes
2.1..NL.JcIear power plant and other facility design - . - 3 1 1 1
principles
2.2 Nuclear power plant/facility operational - 1 1 1 1 1
systems
2.3 Nuclear power plant/facility life management 1 1 1 1
2.4 Nuclear facility maintenance processes and 1 1 1 1
programmes
2.5 Systems engineering within nuclear facilities 1 3 2 2 3 3 1 3 1 19 9 &) &
2.6. Nuclear safety principles and analysis 1 3 3 2 3 3 1 3 1 20 9 6 D
3.1 Nuclear engineering project management 0.5 1 1.5 0.5 1
3.16 Nuclear safety culture 1 1 1 3 1 1 1
3.17 Nuclear events and lessons learned 1 1 1 1 1
Total number of learning hours for this
topic 9 9.5 6 5 4 6 6 8 4 4 6 9 67.5 25 21.5 21
Total learning hours for the course 67.5
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Publication of Textbooks (16 volumes) including fundamental / applied / societal subjects preparing to

publish English version from Springer

RFFESEE RFAH BFh BTIF Ea1—RVIFIT— BFh TRGHR
TSN IS5UIH HREIZ WETS B RETF B
324
Vol.1 Vol.2 Vol.3 Vol.5 Vol.6 Vol.7
Dynamics P|a'?t ) Thermal- Structual Human Factor Maintenance Radiation
and C&l Engineering | hydraulics engineering engineering shielding
I BT AN :
BFIF RS FERYID TR REHR mEE EFR
Eay I* A e VAT LERE e
%2k
Vol.8 Vol.9 Vol.10 Vol.11 Vol.12
Reactor Design ""v:‘:'t‘:ad've aR:sII::::i:n Radiation safety Fast Breeder physics
Reactor design RN oy LV

Yoshiaki Oka Editor

Nuclear

Reactor
Design

Yoshiaki Oka
Katsuo Suzuki Editors

Nuclear Reactor
Kinetics and
Plant Control

Shinya Nagasaki
Shinichi Nakayama Editors

Radioactive
Waste
Engineering and
Management

LT —

Hajime Akimota
Yoshinari Anoda
Kazuyuli Takase
Hitoyui Yoshida
Hidesads Tamal

Nuclear:
Thermal
Hydraulics

Shigeaki Okajima
Teruhiko Kugo
Takamasa Mori

Nuclear
Reactor
Physics

Mitsuru Uesaka - Kurio Onizaiwa
Naoto Kasahara - Kazuhiko Stizu
Yinsheng Li E

Nuclear
Structural
Engineering

Hisaaki Kudo Editor ! Nacy Keuahary (e

Radiation " Fast Reactor
Applications™  System
Design
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Translated all lecture slides into English for E-learning

1. Nuclear Engineering Basic
Knowledge

Radiation Safety

Nuclei and radiation
measurement

N

3.

Nuclear law
Nuclear physics
Nuclear thermal h dr

a¢0
w ring
N\Dg Rédctor Fuel and
aterial

Nuclear Cycle Engineering

oo w

2. Nuclear Basics

1.  Nuclear Plant Engineering

Lecture material
(English)

Lecture material

(Japanese)

2.
3.

4.

1
2
3.
4

Nuclear Safety
Maintenance Engineering

Waste management engineering

Additional subject d es

e\
munication

Organization Management
Advanced
Reactor designing
Radiation shielding
Radiation application
Nuclear hazard management

E-Learning
Material

23



Appendix I11-2 Peer Review Self-Assessment Worksheet for A University” s Implementing MNTH Master’s Programme
Mame of the programme < Muclear Professional Master Course — Safe Reactor Operation — The University of Tokyo >
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Graphs for INMA requirements of UT-NPS

Plot CA level at graduation in Univ. of Tokyo's programme against the CA level at

graduation required by INMA

Aspect group 1. External environment
1.1 Energy production,

diztribution and markets

3=
111 Transport of nud ear : | . 1.2 International nuclear
goods and materials | | . organizations
. " 2o
~ R ! R 1.3 Mational nuclear
- )
1.10 Muclear safzguards + _ | . \ »y technology policy,
" P | # a == 1 . L
[ Iy :’—1—H ) | plenning 2nd palitics
! 1 a7 N B N 1
' R A | | |
I UL | \
i 0- 1 | 1
i [, - SIS ] L \
1.8 Nuclear security b=~ 7 v oLt Py _," P -} 1.4 Nuclear standards
k : A .',-", % ' /
., . B - f
L N " " llI'
N ’ Jf
1.8 Muclear licensing, /- = . f
ficznsingbassand . ¥1.5 Nuclear Law
regul atory processes
1.7 ntallectual property - - - — — _ _ _ -1 & Business law and

{IF} management Contract management

Aspect group 3: Management

3.1 Muclear engineering
project management

3.1E Muclear knowledge 3.2 Wan sgement systems in

Se =T .
manzgement [ nuclear grﬁ,ﬂizatiorﬁ
AManagement of
3.17 Muclear events and 1 Y el f‘elatinns in
lessons leamed %, 1 | ploye A
P V24 .* nuclear organizations
g o AT s . 3.40rgsnizationzl human
=.16 Muclear safety culture #° 3 N [ « TEs0UrCe managementand
A- E i . ;N
[ ¢ | % R development
|

3.15 Muclear security
Programime management |

3.14 Opersting experence
feedbackznd corrective

JUE—

3.6 Financizl management

i
i
i
i
|
{ 7

¢ and cost control in nuclear

\

action processss \ v e
A X
3.13 Nudlear incident | S - N
- L & - .
management, emergenoy %, ‘-_\:'1 .+ 3.7 Informat Dn_ard records
plannirgan::l response ™ .4 managementinnudear
312 Nuclear safety N\ ; “. < 3.8Treining and human

managemsnt, fisk-informed - F
dedisicn-@@gocurement snd
supplier manzgementin - -
nuclear organizetions 3 40 puclear quality
S55Urance programmes

. ) performznce managementin
! 3.9 Performanfel HRAT GrERBizations
and organization
improvement

3.5 Organizational behawviour

Minirmum CA level at graduation {INMA requiremeants)

Minimum CA level at graduation {Your programme)

Aspect group 2. Technology

2.1 Muclear power plant and other
fadlity design prindples

S - . 3 |- - 2.2 Mudlear power plant/facilin
2.14 Application of nuclearscience  _ - =~ T . P P t.’_ /
L 1 . Operational systems
- ! -
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decommissioning i "R W / nuclear facilities
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2.10 Nuclear waste management . i W -‘,‘2.5 Muclear safety principles and
and disposal . | P analysis
. i >
. | v f - - -
. _7 Radiological safety and
2.9 Muclear fuel :\r:lete:hnnlngles""'~=L [ g /

— protection
2.8 Muclear reactor physics and
reactivity manseement

Aspect group 4: Leadership
4.1 Strategic
leadership

4.2 Ethics and values
of 3 high standard

4.4 Leading change in
nuclear arganizations
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w
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i
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i
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4.3 Communication

strategizs for leaders 2 5

in nuclear

H8:2025%11821H Human Resource Development for Nuclear Professionals in Japan Dr. UESAKA



INMA

International Nuclear
Management

IAEA Academy

Since March,

TH]S (jERTIFl(:ATE is presented to

NAME SURNAME

TO CONFIRM THE IAEA - INTERNATIONAL NUCLEAR MANAGEMENT ACADEMY’S
ENDORSEMENT OF THE

NUCLEAR TECHNOLOGY MANAGEMENT PROGRAMME

of the Department of Nuclear Engineering and Management, School of Engineering, the University of Tokyo
HONGO, TOKYO, JAPAN

Name Surname
year, Vienna, Austria Head of Nuclear Knowledge Management

Department of Nuclear Energy
International Atomic Energy Agency
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Degradation of Reactor Components under Neutron Irradiation

* Material behaviors under neutron irradiation are multi-scale
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« Both computer simulation and experimental studies are performed.
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Femtosecond Beam Science, Mitsuru Uesaka, Imperial College Press, 2005
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