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JRC SCIENTIFIC AND POLICY REPORTS

PUTTING INTO PERSPECTIVE THE SUPPLY
OF AND DEMAND FOR NUCLEAR EXPERTS
BY 2020 WITHIN THE EU-27 NUCLEAR
ENERGY SECTOR
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Methodology

Putting EHRO-
N data into
Desk Estimation of wider context
Resea rch missing data using
statistical
data available

v

Design and Analysis of
sending out of responses
questionnaires received
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Number of students

400
350
300
250
200
150
100

S50

Students graduated in nuclear related studies

| 1P
/

B Graduated in 2009

m Graduated in 2013

| g

Bachelor Master PhD

Number of students

600

500

400

300

200

100

Students enrolled in nuclear related studies

A

m Enrolled in 2009/2010
M Enrolled in 2013/2014

L=

Bachelor Master PhD




European
Commission

Percentage of 2 fields
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Nuclear workforce in 2013

m Utilities
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Age distribution 2010 vs 2013
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Geographical mobility

Relocation abroad
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Geographical mobility

Where would you be prepared to relocate to
for a job opportunity in the nuclear sector?

M Anywhere in the world
M Anywhere in Europe

& Only certain countries
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Which languages do you speak to a business level?

Enaieh 40.03%

Arabic F 0.35%
1

Bulgarian :0.779;
Czech ! 3.C6%

Danish B 0.31%

Dutch 3.97%
Estonian 0.00%

Finnish _ 1.84%
French — 13.36%
German [ 8 28%
Greek F 0.21%
Hungarian 1.08%
Italian [N 2.99%
Latvian | 0.00%
Lithuanian [0 1.01%
Maltese 0.00%
Norwegian | 0.42%
Polish |1 0.52%
Portuguese || 0.49%
Romanian | 1.08%
Russian || a0as
Slovakian — 1 3.27%

Slovenian || 0.83%

Spanish | 5.92%
Swedish 12.54%

Turkish [l 0149

Other

| 1,600
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The EC Energy Roadmap 2050 and the OECD/IEA Technology Roadmap based nuclear energy demand scenarios
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Building New Reactors

Two different generic third
generation nuclear
reactors are assumed to
be constructed in order to
fulfil the energy demand
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Graphical representation of the manpower required to operate different sizes of nuclear reactors
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Shutdown profile (installed power) of the current reactor park
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New workforce operations and construction
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Identification of 140
representative jobs
in the 3 phases of
NPP life cycle (New

Build, Operation,
Decommissioning)

ECVET
brought
several

innovations
to the sector

Job requirements
are defined in
terms of
Knowledge, Skills
and Competences

Methodology for of
nuclear
qualifications
design according to
ECVET principles
(under
development)
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JRC-IET activities for the implementation of ECVET in
the nuclear energy sector

Creation of a harmonised

Fostering stakeholders
vocabulary

. Communicating ECVET
involvement

-Dissemination of the principles
-Sharing achievements

-Identifying competences
-Defining learning outcomes
-Designing units and qualifications

-Increasing awareness
-Promoting partnerships

Job Taxonomy Customised Publications
Workshops Seminars
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Ref

Job Title

Occupational Category

2.5.01

Chemistry Manager

Professional

Phase / Area

Alternate job title(s) - specialisations

Functional Category

Job Taxonomy Workshops

Istanbul (Turkey) February 2015
Madrid (Spain) Nov 2013

Thessaloniki (Greece) Oct 2012

Petten (The Netherlands) Feb 2012
Bergen NH (The Netherlands), Oct 2011

Bergen NH (The Netherlands) May 2013

(Contributed by more than 70 experts,

representing academia, industry,

consultancies and training providers)

\_

Around 150
competence-based job
profiles defined

NPP O

Chemistry and Radiochemistry Manager

Chemistry

Management

Role / Functions

Responsible for all aspects of the Chemistry program relating to analytical and radio analytical data.
This encompasses coaching and training, procedures, scheduling, budgeting, laboratory and in-line

analysis, quality control, regulatory interface and regulatory requirements.

+  Ensure optimal operation and sustainability of chemistry installations, systems and equipment.
+ Ensure safety and efficient use of chemical reagents according to requirements of technical

specification and operating procedures.

+ Coordinate and supervise all type of tests specified in plant technical specifications and

operating instructions.

+  Supervise the safe reception, storage and disposal of fresh and used chemical reagents.
+  Ensure strict adherence of the requirements regarding nuclear safety and radiation protection

during implementation of chemistry activities.

Coordinate the development, update and correction of the documents procedures related to

functioning, maintenance and modification of chemistry equipment and related to the

chemistry regime.

[

Database of competence
items (ca. 3000 entries)

\_

Jos TS
e EQF level
KNowLEDGE (Cognitive competence) (1-8)
Chemical engineering 6
Nuclear safety, radiation protection and safety culture 6
Corrosion and Environmental Degradation of Materials 5
Performance improvement models 5
Radiochemical engineering and Waste management 5
National and international regulations, licensing and standards 5
Process system reliability and safety 4
- - D i IT tool 4
Technical / Functional Competence, Know-how. ata processing and IT tools
. . Nuclear power plant: reactor fundamentals, reactor and power plant systems,
SKILLS Occupational operational competence ionizing radiation, heat generation and removal, steam supplies system, 4
General ) } o . . N instrumentation and control
dlass T Fields of science . Disciplines . Activity oriented sub-discipline IT | Radioisotopes Measurement Applications 4
Technological |Construction technology |Civil engineering Classify plant areas according to fire General management: budget management, business improvement, financial
A N management, human resources , QSE, planning, monitoring and evaluation, risk 3
sciences grading assessment
Tgchnologlcal Nuclear technology Nuclear safety Define corrective measures tq improve Cost effective management related to the acquisition of chemicals 3
sciences safety culture based on operational E— J ficati - ; 3
experience feedback raining and qualification of personne
Technological {Construction technology {Water supply Design cooling water structures, systems
iences and components SkiLLs (Technical and functional competence) EQ(';_'g‘)'e'
Te_chnologlcal Elec_trlcal_technulogy and |Electric equipment Perform cabling sizing and insulation Overseeing and applying complex regulations and procedures 6
sciences engineering Identification of saf . R
Mathematics |Computer sciences Information systems and Upgrade information systems entification of safety requirements
components Coordinating response to contingency 6
Economic Organisation and Knowledge Management Adapt specific technologies for KM Managing personnel development and monitoring performance 6
sciences management of Analysing and interpreting the results of analytical measurements 6
enterprises
Economic Organisation and Production control Adjust resources needed to carry out
sciences management of planned activities

enterprises

Technological {Power technology
sciences

Power generation

Adjust the energy transfer from the plant to
substations

Technological {Nuclear technology
sciences

Nuclear safety

Analyse accidents / incidents and elaborate
preventive measures

Technological {Mechanical Engineering
sciences and Technology

Mechanical Engineering

Analyse and Interprete the results of
radiographic tests

Sociology Occupational sociology |Occupational structure Analyse data and other information, often
utilizing statistical processes to test their
theories.

Chemistry Nuclear chemistry Radiochemistry Analyse Effect of radioactive isotopes on

chemical and physical properties

38
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Designing nuclear qualifications and training programme

CRO/ EQF 5
Licensing flow
~1,3 years

Control Room
Operator/CRO

Unit 6= Management of abnormal/emergency
situations

6.1 Nuclear incidents assessment /5

6.2 Emergency response management /5

Formal validation of
the competence for
Senior Reactor
Operator/CRO
position

4

Unit 5=Support training programmes for
control room crew

5.1 Input for licensing flow for CRO /6

5.2 Input for CRO refreshments-at each 6 month /6

Working under supervision
=6 month

LUS, LU6 Recognition of Prior
Learning

CRO licensing
by NPP management

Unit 4= Team and technical supervision
4.1 Technical supervision /6
4.2 Team supervision /5

Job requirements:
the KSC required to
perform the CRQO's
functions/roles (K,S,
C/A defined in the
JD 2.02.02)

Unit 3= Interfacing with other departments
3.1 Interfacing with maintenance department /4
3.2 Interfacing with instrumentation and control /4
3.3 Interfacing with other departments/4

Practical training on simulator
=6 month

LU3, LU4 Recognition of Prior
Learning
Review by
regulatory body

Unit 2=Maintenance and testing activities
2.1 Nuclear equipment maintenance /5
2.2 NPP systems and components /5

4

Unit 1= Operation of reactor facility

1.1 Nuclear operation and national lows /6

1.2 Radiation protection and emergency response /5
1.3 Chemical regimes of fluids /4

Nuclearization
= 4 month

LU1, LU2




Customised Seminars

» Brussels (Belgium) Sep 2012
= Budapest (Hungary) Oct 2013
= Rome (Italy) Nov 2014

In cooperation with facilitators of ECVET-Team
http://www.ecvet-team.eu/

European
Commission
I

1st Seminar

Introduction to ECVET

2nd Seminar

Testing qualification design

3rd Seminar

Study on setting a pilot project

Total ECVET points

e O [ wesa
Field Operator Unit 3= NPP systeams /: S| .,
- 3.1 Nudear science/2 Leds] [T
. 3.1 NPP systams and main componants/d Lo [ emas |
Erieeniaronyurisaied 3.3 Nudear safety-general/2
(48 CESE OO e 3.4 Radistion protection/4
Unit 2= STEM foundations
= 2.1 Thermodynamecs/3
2.2 Fluld flow/3 . Learning outcome
‘2.3 Engineering - genaral/4:
DR, : : / et of Knoveledge, akills and/or
;:;o‘r;gu'“w“ 1 electrical engineering, Dower generation, wompetances ar mdividual hns
pestorm the BRIy Convi . w acquired and/ar i st tn
O"EAMYORS‘!:’;- s mte after ;m
u dalieea 0 Basics & learning process, either
AR 2000 e ISR mmvz fortnal, non-formal o infarmat
1.2 Physics science/2
7 1,3 Cherméstry-general/2
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Dissemination

Articles in journals and newsletters,
participation in conferences and
seminars, JRC reports
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