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} Rationale for a Human Capacity Building Program

A skilled and competent workforce is critical:

To the country economy and for new industry sectors.
For economic transformation and transition.

Labour supply could come from new graduates or the existing
workforce:

Workforce re-skilling, attraction and retention are just as important as graduates
from the education system.

This requires the development of the capabilities of the education and training
sector itself.

A key role to be played by partners, local firms and institutions.

Nuclear Industry characteristics:
Large proportion of jobs requires postgraduate qualifications.
Very large scope of competencies.
Specific and complex backgrounds common to all staff.
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} Nuclear HCB: Strategic focus at high level is mandatory

Education & Training needs reforms and adaptations:
Establish attractive recruitment pathways.
Domestic education system certification & accreditation.

Planning & Monitoring is key for the success:
Scanning of the existing workforce.
Profiling of the future needs, taking into account broader economic needs.

External support from experienced vendors to meet specific
nuclear workforce needs:

Development of educational programs through local universities (BS, MS & PhD
levels) with international partners.

Partner in developing joint training and education institutions.
Employee Exchange programs.

Simulation for Human Capacity Building




} France: strengths supporting your nuclear HCB program

A strong and sustainable industry:

France masters a large nuclear installed

capacity at home...

* 58 reactors in operation

v' 1,932 reactor-years of operating experience

* N°1 nuclear share in the electricity m
v 5% nuclear share of electricity

ix

v =35% lower electricity price than av. EU-27
v Among the lowest CO, intensity electricity

mixes globally

(GW, year of commissioning)

1980 1985 1990 1995 2000 2005 2010 2015

Nuclear installed capacity in France

B 1.650 Mmw
B 1,500 MW
[ 1,300 MW
1900 mw

.. for which it has developed a strong

industry composed of several
hundreds of businesses of all sizes

From mining to nuclear
fuel & its management

/avi2EN

[ International In stmte
Of Nuclear Energ

Where Knowledge Management is built and maintained from R&D
programs, operation knowledge and experience feedback.
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} Nuclear Industry Training system development

Basic training for newcomers:

Factorize the most widely disseminated Basic training oy |
presentation modules.

|l ncrease value of

Advanced training:
- Stabilize strategic skills of companies.

Improve understanding of processes,
associated skills and behavioral
attitudes (simulation).

Advanced training

Design Operation 'Maintenance

Knowledge management:
Standardize technical culture.
Provide access to the right information at the right time;
g WHO is the target ?

g WHAT does he need to know ?
g WHY does he need to know that ?
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} Nuclear Industrial Training Characteristics

Design:
High level of interactivity.

Modeling of the reasoning process
(e.g. decision-making aid).

Operation:

Complexity of underlying processes
and phenomena.

Interactivity close to real life.

Modeling of processes, equipment and
phenomena.

Maintenance:
Complex systems are hard to diagnose.

Modeling of reasoning combined with modeling
of processes, equipment and phenomena.
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} Three focused element for a structured approach

- - Content follow up,
Courseware, Training Training Record keeping,
CBT, Content & & System Reporting,

Simulators, Technology Support Operation support,
LMS Database. Train the trainer.

Management

Training Teaching, Tutoring,
Delivery Evaluation.
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} Comprehensive Training system to capture the
valuable knowledge of nuclear staff

Trainee Learning Management System Trainee

database trainfgg
records

Course result

Assigned course
(score & progress)

& course progress

Course
database Course Management

(Flowcharts)
Know—Howt Know—Why‘ T{_gﬁ%{;g ‘

CBT
- Simulator module Classroom
ggfg 35’5‘1_, Session (local or remote) module

Auditable QA-SYSTEM & PERFORMANCE STANDARD
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} Training materials are the backbone of an efficient
training program

Initial A Written material

Training 7o)- AAudio-visual media
AModels & Mock-up

New A E-learning tools
Ccomers

A Simulators

A Basic principle
Advanced A Engineering support

Training AFull-Scope

A Maintenance guides
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} Simulator as integrator of knowledge

Training is essential to put in practice
the knowledge.

Theoretical course, and on-the-job

training are not sufficient with regards to

the high level of knowledge to be

embed iIin traineeds m

Events caused by weaknesses in the
use of operator fundamental continue to
occur too frequently (2013 INPO Event
Report IER 11-11-3).

Advanced Training organization now recognized that the
training of fundamentals must include the use of hands-on

experience gained on simulators dedicated for Initial Training.
CERYS
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} Unrivalled CORYSO6 capabilitie

+ Most experienced

& \Worldwide presence

Training
tools & programs

Engineering
tools & Platform

X

New build

Upgrades &
Maintenance

Eitt
......

% Lowest risks % Strongest Engineering staff

Simulation for Human Capacity Building

CHRYS

VWL O




} Tailored suite allowing students being involved and
learn from experience

INTENDED TO A suite of complementary

A Plant operat.ors, Malntenan.ce staff. tools, including training
A System designers and engineers. .
materials and

Power Plant exercises.

Operations
PWR
C 1300 A WEALTH OF ADVANTAGES

. PWR A Visualizing, testing, and

M observing the physics of the
PWR reactor in real time, based on
X I300 validated transients.

High, sustained levels of
attention.

Design black boxes unlocked.

Individual work, group
viewings and e-learning.

Regular practice to maintain
the right reflexes.

Accident
Behaviour

Physical
Phenomena

o Do Do Do

I1&C and Equipment design
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} The Flamanville EPR Full Scope Simulator:

An Integration Tool of up-to-date Knowledge
5 EPR FSS in operation in France

» Overall needs:

Validate the EPR operation.
Train the operators.

» Simulator applications:

Operator training and licensing prior to the
plant fuel loading.

Support the validation of the plant
operation (Strategies and Procedure) in
normal, incidental and accidental transient.

Support the tuning of EPR plant systems
|1&C functional design.

Human Factor Engineering (HFE).

Support the development of Plant Testing
procedure.

Contribution to the Design Engineers
training.
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