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Objectives "N ENETRAP 11

WP 7: Development of some course material examples (text book, e-
learning module,...)

+ WP 7-1: Accompanying text for at least one module of the RPE or the RPO training
scheme

+ WP 7-2: Development of modern learning tools (e-learning...) for the RPE or RPO
training



Tasks achieved 9
‘ ENETRAP II

+ We identified and collected the training resources provided by
ENETRAP Il members

The resources were transmitted by our partners in different languages....
+ We did research on web sites according to criteria
Books in English or in French
Key words: “radiation protection” and “radioprotection”
Text books published after 1990
Text books related to all RP fields (medicine, regulation, industry...)
Content: theory, exercises, auto evaluation

+ We established a table recording relevant text books (66)

Characteristics are:
« Theory; exercises; auto evaluation; form; authors; date; editor; ISBN; target
audience; utilization; key-words; field; origin

Then, we only selected text books corresponding to the ENETRAP
training scheme: according to the table of content

+ \We chose the most relevant book



Results

66 entries

List for each Radiation Pro

country

Exercice = Auto Evaluation

Radiation Protection Off Site for Emergency Services in the Event of a
Nuclear Accident

Occupational Radiation Protection X Text book British Nuclear Energy Society 1991

Problerns and Solutions in Radiation Protection X X Text book JE TURNER R?-I(IJEA D HUNT & 1992 |

CRC Handhook of Management of Radiation Protection Programs _-- Kenneth L. MILLER & WA WEIDNER -




Text books identified before the 3rd Steering Cowittee EN;TMB’..

+ We identified the three most relevant text books which could be used as
reference for the creation of the WP7 text book
« Radiation protection » Euclid Seeram 1997
« An introduction to radiation protection » Martin and Harbison 2006
« Principes de radioprotection-réglementation » Jimonet and Métivier 2009
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Selected book during the 39 Steering Committee‘ ENETM}J..

¢+ ENETRAP Il project members selected the following text book during the
3'd Steering Committee at Grenoble March, 30t , 2010

_lmmij

« Principes de radioprotection-réglementation » COMPEtente  Patelty
_ . en Radioprotection; e
Jimonet and Métivier 2009 Principes de
radioprotection—
réeglementation
Published by EDP Sciences N
. )
" \ 2
: . . -' ?u
¢+ All the essential characteristics are present: e~y .‘g‘!
Theory _
Auto evaluations 0 @
nstn EDP

Exercises with corrections



Pedagogical aspects

‘ ENETRA?’JII

+ Pedagogical aspects elaborated in this type of
text book

READER becomes ACTOR of his own training

The pedagogy developed in practical works during the training period,
has been transposed and adapted in this type of training text book:

- the trainee has guestions to answer
- with pictures, he has to find the answer and to fulfill tables



3 - Urksaton das appareds de conteoe 45

s sources de plutonium-2 38 et césium- 134, Nous devons effectuer de nouvelles

Q8 Pour

50 Parsonne compétante en radioprotection. Radioprotection pratique pour les INB et ICFE

Questions

Tableau 3.6. Résultats des mesures réalisées sur les sources de plutonium-238 ef ¢ésium-134.

mesures e intercalant les ecrans detimis plus haut entre la source et [r sonde, ahin de taire
une disgfmination entre les particules chargées et les ravonnements dectromagnétiques.
T photos ci-apres illustrent les mesures réaliseées sur les différentes sources a F'aide
des sondes SA, SB, SBM et SX. Notez le résultat des mesures sous chacune des photos et
repontez-les dans le tableau 3.6. Vous compléterez le tableau en calculant les rendements
de détection dans les conditions de mesure.

Source de plutonium-238 imesure avec écran de papier)
Sonde SA

Sonde SB

answers

SA
SB ]

SX |

b

vant d'aller plus loin, faisons un point darrét.

Q9 Quels s

écrans?

t les rayonnements mesurés par les différentes sondes en présence des
Source de plutonium-238 O Rayonnement alpha
Rayonnement X

Rayonnement béta

O 0O o o

Source de césium-134 O Rayvonnement gamma

Q10 Complgter le tableau 3.7 de synthése suivant pour les sources de plutonium-238 et
césium-134.

Tapleau 3.7. Synthése des mesures avec et sans écran pour les sources de plutonium-238 et
Cési
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Text books to richmedia resources

‘ ENETRA?’JII

+ The methodology developed in text books could be transposed in a
richmedia environment where pictures are improved with short
videos.

+ More detailed explanations could be given by trainers using
synchronised PPT + video.

EVOLUTION FROM WRITTEN MODE TO AUDIO AND VIDEO

+ In this kind of pedagogical resources, the scenarisation of tasks and
activities proposed to the learners, required a lot of attention
(cf. ENETRAP — WP5 and b-learning pilot session WP7).



ENETRAP Il - RPE training scheme

Optional modules

=

o
ENETRAP 11

8. NORM 30h ALARA DOSIMETRY Additional Module 5
>
NORM activities - Dose of Additional module could be Additional module could be Accidental situations — RP O o
workers - Dose of organized with European organized with European simulation codes and tools Q o
population - Protective ALARA Network - EAN Radiation Dosimetry Group —Emergency Response - = CI)
measure - corrective A - EURADOS Communication — Train the 8 S
actions trainers... or during
refresher courses
4. NPP Research 30h 5. Waste, Dec. 30h 6. Non nuclear 30h 7. Medical 30h
Reactor types — Fusion - Waste Management - Irradiators / generators — Equipment - Occupational
Fuel Cycle - Dose Decommissioning — Accelerators / Gauges - Radiation Protection -
Monitoring - Ventilation and filtration Industrial Radiography - Classification of areas -
Regulatory control - Safet - Transport A Unsealed sources - A Accidental situations A
Culture - Accidental M Accidental situations
situations - Criticality
1. Basics 35h 2. Foundation 50h 3. Occupational 30h
Radioactivity - Interactions - RP and External Dosi.- Prot. Transport - Design issues -
CO mmon Quantities and Units - Basic against external - Prot. against Accidents & Emergency
B ] biology & Bio. Effects - | internal - Dose monitoring - | issues - Safety Culture -
as|lS @ Physical principles of "|  Regulatory Framework - "|  ALARA - Decommissioning _
detection - Applications of Natural sources - Public / A Principles — Waste AO‘]T_5d
lonis. Radiation (overvievy) Envir‘onme‘ntal - Ethical Management principles @ b-learning
considerations

possibility



ENETRAP Il training scheme Common Basis

Module 1 : Basics

At the end of the course, the participant will be able:

- to understand the physical aspect of ionizing radiations, the biological bases of
radiological protection,

- to describe and use the principal type of radiation detectors,

- to describe the different usages of ionizing radiations in the different domains and to
know the type and range of used radioactive sources

+ 1.1 Inaugural conference

+ 1.2. Radioactivity and nuclear physics

¢ 1.3. Interaction of radiations with matter

¢ 1.4 Dosimetry: quantities and units

+ 1.5. Biological effects of radiations

¢ 1.6. Physical principles of detection

+ 1.7. Applications of ionizing radiation (overview)

‘ ENETRAB)II
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ENETRAP Il training scheme Common Basis

‘ ENETRAB)II

Module 2 : Fundamental aspects of the operational radiation protection

At the end of the course, the participant will be able:

- to estimate the doserate to different distances from a radioactive point source (beta or
photon),

- to determine the collective and individual protective means both for external and internal
exposure,

- to assess individual dose for both external and internal exposure,
- to determine the features of a dose monitoring program (area and individual),
- to explain the process from ICRP, IAEA recommendations to national regulatory.

+ 2.1. Radiation protection external dosimetry

¢+ 2.2. Protection against external exposure

+ 2.3.Protection against internal exposure

¢+ 2.4. Dose monitoring

¢+ 2.5. Regulatory context

¢ 2.6 Natural sources of ionizing radiation

¢ 2.7 Public and environmental radiation protection

12



ENETRAP Il training scheme Common Basis

Module 3: All other aspects common to the different domains of the
radiation protection

At the end of the course, the participant will be able:

- to know the regulatory process in order to complete transportation of radioactive
material

- at his level, to mitigate the consequences of an accident or emergency issues,
- to integrate the ALARA principles and a safety culture in his practices,
- to know the principles of waste management and decommissioning

s 3.1 Transpott

¢ 3.2. Design Issues

+ 3.3. Accidents and emergency Issues
¢ 3.4. Safety Culture

+ 3.5. ALARA

¢ 3.6. Principles of decommissioning

¢ 3.7 Principles of waste management

‘ ENETRAB)II

i3



Selected book chapters Y ENETRA})II

+ 1 Radioactivity and nuclear physics / Radioactivite
+ 2 Interaction of radiations with matter / Interactions rayonnements-matiere

+ 3 Radiation from generators and accelerators / Rayonnements d’origine électrigque
. rayonnements X et accélerateurs

+ 4 Biological effects of radiation / Effets biologiques des rayonnements

+ 5 Applications of ionising radiation (overview) / Principales utilisations des sources
de rayonnements ionisants et gestion des dechets généreés

+ 6 Physical principles of detection and dosimetry / Détection des rayonnements
lonisants

¢ 7 Protection against external exposure / Protection contre I’exposition externe
+ 8 Protection against internal exposure / Protection contre I’exposition interne
+ 9 Regulatory context / Reglementation en radioprotection

¢ 10 Transport / Transport de matieres radioactives

+ 11 Elements of mathematics / Eléments de mathématiques

14



Number of published modules

‘ ENETRAT’)II

Question: How many modules of ENETRAP Il training scheme are we going to
publish? The first, the first two, or the first three ?

Why don’t we want to publish the first three modules? For 2 main reasons:

1. The selected book represents 2/3 of contents of the three modules. So, 2/3
would be a translation, the 1/3 left is not written yet. It will be too long to write
this missing part and to finish before the end of the project.

2. For the first three modules, the cost of translation would be too high

The cost of translation for the first module is already about 10 000€ !
(The participation of the EC is only 5000 €)

In the future, the European authors are welcome to complete the missing parts.

15



Selected chapters

A ENETRAT?)II

S the
module 1 “Basics” of ENETRAP training scheme

5 chapters

¢+ 1 Radioactivity and nuclear physics / Radioactivité

¢ 2 Interaction of radiation with matter and dosimetry / Interactions
rayonnements-matiere et dosimetrie

+ 4 Biological effects of radiation / Effets biologiques des rayonnements

¢+ 5 Applications of ionising radiation (overview) / Principales utilisations des
sources de rayonnements ionisants

¢+ 6 Physical principles of detection / Détection des rayonnements ionisants

16



Chapitre 1 : Radioactivité . 1.2 Radioactivity and nuclear physics

11 eenefelges ... .. .. .
111 Stigctqredelamatere.... .. ... ... ... .

i Delnjoselnonerclgnge. .

i1z s0bbpecetigbpes,. =

1 2 Siabilie et mstabilte nicleage.. .. ... . ... .
122 Noyauxradoegetts . .. ... ... ... .. ...

1.3. Energie et intensité d’émission d’un rayonnement . . ......................

131 Energiedunrayonnement. ... ... .. ...

1.3.2. Intensité d’émission d'unrayonnement . . .. ...t

14 Modes de franstformatondunoyas .. ... .. ... . ... .. .. . ... .. . .. _
1.4.1. Désintégrations radioactives . . .. ... .. ov ittt

1.2.1. Alpha decay

- Description - characteristics of the daughter nucleus. Decay scheme, Ground or excited
state of the daughter nucleus. . Examples of decay schemes

1.2.2. Beta minus decay

- Description, characteristics of the daughter nucleus. Repartition of the available energy
between the electron and the neutrino, energy spectrum of the electron, examples of decay
schemes

1.2.3. Beta plus decay and electron capture

- Beta plus decay: Description, characteristics of the daughter nucleus. Repartition of the
available energy between the positron and the neutrino. Energy spectrum of the positron,
examples of decay scheme

- Electron capture: Description, characteristics of the daughter nucleus, examples of decay
scheme , competition between beta plus decay and electron capture

4. dERREEHRR BEIE .
1.2.5. Gamma emission and internal conversion

- Gamma emission: Description, examples of decay schemes

- internal conversion: description, consequences: X-ray or Auger emission

143 Radionucléidesmétastables . . ..................................
1.5. Grandeurs physiques et propriétés fondamentales . .. .....................
1.2.6. Evolution of the activity

- Exponential law: decay constant, half-life

- Decay chain with two isotopes. Special cases: T1 >> T2 and T1 << T2

- Decay chain with n isotopes.

- Activity law, relationship between mass and activity of a sample

1blAchle
i, ey
1.5.3. Décroissance et période radioactive . .. ...
154 Filiatioriradicaetive. . ... . ... ...
155 Relaliohmasse aetivite... . ... ... ... ...

1.5.6. Production de radionucléides artificiels : cas particulier de I'activation neutronique d’un
produitstable. ... ..............

1.2.7. Producing radionuclides by nuclear reaction

- Cross section. Evaluation of the activity created in a thin target. Activity of the irradiated
sample. The case of thick targets

- Production of artificial radioactive substances: examples (for medical or industrial purposes)

i ojecteponp .
1.7. Annexe : Classification périodique de Mendeleiev . . .. ....................

Correlation between the selected book and the
ENETRAP training scheme for the module 1 13,

o
ENETRAP 11

Chapitre 2 : Interactions rayonnements-matiére . 1.3 Interaction of radiations with
matter

2.1. Définition et classification des rayonnementsionisants . . .. ................

1.3.1. Directly ionising radiations

- Heavy charged particles (a,, atomic particles): ionisation, excitation, stopping power, range.
- Light charged particles (electrons): ionisation, excitation, stopping power, range,
brehmstrahlung effect.

- Linear transfer of energy

- Case of the positrons: annihilation phenomenon

2.2.1. Interaction des électrons aveclamatiere . .. .....................

2.2.2. Interaction des particules chargées lourdes avec la matiere :cas des rayonnements
apha... ... .. ... ... . . ... . .. . . ..

2.3. Interaction des rayonnements électromagnétiques avec la matiere . . ... .. ..

1.3.2. Non directly ionising radiations

- Electromagnetic radiation: Compton effect, photoelectric effect, pair creation. Repartition of
energy angular distribution of secondary electron and diffused photon. Influence of the
energy, relative importance of the three effects.

2.3 1 Effet photoelectrigete .. ... ... . ... . . . .. .. . ... . .. ..

232 HffetGoeppton......_____ ... ...

233 Effet de produetiondepaiees. .. ... ... ... .. . .

2.3.4. Domaine de prépondérance de chacundeseffets...............

2.3.5. Loi d’attenuation des rayonnements electromagnetiques . .. . ... ... .. ... .

2 4 Interaclion des peutrons avee ia matere.. . ..
- Neutrons: ranges of energy and types of slowing-down and attenuation.

242 Abseipliondespeuttens.. ... ... . . . . .

2 4 3 Bflusion des peuttrons, ... .. .. .
244 |oidattenuation des neuttens . ... ... ... . ... .. . .

2 5. Notions de dose absorbee et de debit de dose absetbee . . = = = |
1.4 Dosimetry: quantities and units

1.4.1 Physical and dosimetric quantities

- Radiometric description of a radiation field: fluence and energetic fluence

- Dosimetric quantities: exposure, kerma, absorbed dose

- Relationships between radiometric and dosimetric quantities

- Calculation of absorbed dose in radiation equilibrium conditions

2> psebsgtpee. . . .. B.60..B6B6959A .
252 bebilde doseapsothee ...

26 Pglestepppt.. ... ... 09959569 @996 6656595

17



Correlation between the selected book and the

ENETRAP training scheme for the module 1 213

Chapitre 4 : Effets biologiques des rayonnements 1.5. Biological effects of radiations

4.1. Effets moléculaires de l'interaction des rayonnements ionisants . . . .........
1.5.1 Basic biology

4.2. Effets cellulaires, conséquences des effets moléculaires . . . ................
1.5.2 Cellular and molecular effects, Tissue lesions

43 Effelsdeterministes ... ... ... .. ... ... . .. ... . .. ... .. . ...
1.5.3 Deterministic effects

- Global irradiation, partial irradiation.

4 3 1 Effets d une irradiation loealisee. ... .

1.5.5 Exposure of the pregnant woman and exposure of the foetus

4.3.2. Effets d'une irradiation unigue, globale et homogene de tout I'organisme . . ... ...
4.3.3. Caractéristiques des effets déterministes . . . ......................

44 Filels stechastigues, ... .. .. .. ... .. . . .. .. . .
1.5.4 Stochastic effects

- Cancer induction, genetic effects

- Notion of detriment linear non-threshold dose response hypothesis

- Equivalent dose and effective dose, radiation weighting factor wg and tissue weighting
factor wy, committed effective dose.

45 synthese. ... . .. .. ...
46 Evaluationdurisaie. 0
1.4.2 Radiation protection dosimetry

- Need for protection quantities to assess the risk of exposure to ionizing radiations

-The new approach in ICRP 60, ICRU 51 and EC Directives: equivalent dose and effective
dose,

radiation weighting factor wg and tissue weighting factor wy, committed effective dose.
1.5.6 Epidemiology

46 1 Effets eancefigenes. ... .. ... ... ... ... ...
46 2 Effets ¢epetigetes.............___..__ . ..
4.6.3. Quantification du risque total d’apparition des effets stochastiques

464 Grandeursutilisees .. ... ... .. .. ... . ... ... .. . .. .. ..

47 Grands principesdelacipR. .. .. . .. ... .. . .. ... . ..
48 Fateslepoint. .. ... . .. ...

v
ENETRAP 11

Chapitre 5 : Principales utilisations des sources de rayonnements ionisants et gestion
des déchets générés 1.7 Applications of ionising radiation (overview) no content in
ENETRAP scheme

5.1. Sources naturelles de rayonnementsionisants . ... ....... ... ... ... ... . ...
51.1 Rayonnementcosmique. . ...... .. ...... . . .. .. .. .. .. .. . ..
5.1.2 Rayonnementtellurique . . ... ... ... ... ... ... ... ... . ... .. ...

5.2. Applications médicales des rayonnementsionisants . . ....................
52! pegnoste... ... ...

592 fhe;gpe.. ... ..
5295 aumesmpstellatons..... ... ..

5.3. Applications industrielles des rayonnementsionisants ... .................
53 1 Radiographie mdustgeelle . . ... ... .. ... . . .

5.3.2. Appareils de métrologieetdanalyse . . . .........................

5323 hradiatettsindustriels. . ..............._.... .. .. .. .. ... . . . .

5.3.4. Utilisations diverses de radionucléides en sources scellées . . . . ..

5.3.5. Utilisations de radionucléides en sources non scellées dans l'industrie et la recherche
54 Industiie nicleajeeptle,. .. ... ... .. ... ...
541 Gombustible nueleayre. ... .. .

542 EBEdiaetion duy mperas ¢ yy8agpigm... ...

54 3 Fabrieation du eombustible nueleate. . ... ...

5.4.4. Réacteur nucléaire, de type « Réacteur a Eau sous Pression » . . . .

5.4.5. Traitement du combustible nucléaire . . .. .......................

5.5. Déchets radioactifs (d’apres Dossier théematique du CEA14) . . ............
551 Classifieationgesdectets. . .. . ..
552 Principes de sirete ereoppeniert.. ... ...
553 slockage . .

18



Correlation between the selected book and the
ENETRAP training scheme for the module 1 3/33)

Chapitre 6 : Détection des rayonnements ionisants/ Physical principles of
detection and dosimetry

1.6.1 General principles of detection

61 betecteyes . ... .. .
611 Detecteursascintitons. ... ... ........___._ .. ... . .

1.6.3. Luminescence phenomenon.

- Scintillators (solids and liquids). Thermoluminescence. Photoluminescence. Optically
Stimulated Luminescence dosimeter

612 Detectetilsagaz,. ... ... ... ... .. ... ... .. ... .. .. . ..
1.6.2. lonisation of gas

- lonisation chambers

- Impulsion detectors (proportional counters, GM counters),

- efficiency, dead-time

- detection threshold

6.1 3: Pelectells semizeondueterrs:
1.6.4. lonisation into solids.
- Semi-conductors.

B4 Eniilsions phofoaiaphigues:
- Photographic dosimeters

61 5 Pelectetirsradiolminescents: i e
606 Alttesitypesdedetecleurs:
1.6.5. Physical and chemical phenomenon.

. Traces detectors

62 | electronigueasseclee ... ... .. .
1.6.6 Detector functioning

- Pulse functioning: amplificator, discriminator, mono and multi channel selector, ratemeter.

- Current functioning: amplificator, signal acquisition system.

- measurement chain

621 Regimes de fopnctioppemept. . ... ... . . . .
622 Uniteseleettoniques, . .. .. ... . ... . .. ... . . ... | .

6.3 Prihcipesdemesure . ... .. .. ... ...
6.3.1. Dénombrement des rayonnements : mesure de la contamination .

- background and noise

- uncertainty of a measurement

6.3.2. Mesure en continudesrayonnements . .. .......................

6.3.3. Cumul du debit de dose : mesure de la dose absorhee . . ... . ||

6.34 Mesure de |a contamination atmospherigue . . .. .. .. .. ... . .

64 Faiteslepoint.......... . ... .. ... ... .. ... .. ... ... ... ... .....

o
ENETRAP II

To conclude:

For the first module of ENETRAP I
training scheme, with these five
chapters:

e 90% of the content are
already written and must be
translated

e 10% has to be written,
including L.O.

19



Remaining tasks A ENETRAD 11

+ \We deal with the private publisher EDP Sciences, and we hope to
sign the contract before June 2011

+ We work on the structure of this new book according to

Having the 90% selected chapters translated into English according to
the module 1 of ENETRAP Il training scheme

Writing the 10% left part in English

2(



ENETRA]’)II
|

¢ WP7-2

Development of "modern” learning tools (e/b-
learning) for the RPE or RPO training

21



Possible pedagogical resources

*

*

*

*

Identification of different types of multimedia resources...

Hypermedia (use of LMS/CMS: Moodle platform)
Cyber-book (including additional rich media content)
Powerpoint soundtrack (rapid learning, webcasting...)
Simulation (look-like workshop, augmented reality...)
Serious game

Forum (exchange in RP community)

...evaluation of these 6 types of resource materials...

Adapted to RP domains
Feasibility

Cost

Efficiency

... according to the fact that RPE and RPO training targets adult
professionals...

Can be reluctant to change their previous structure of knowledge (link with value
system)

People attending the training have already knowledge on RP
People do not have the same previous knowledge (different level of expertise)

... and RP content

o
Y ENETRAP 11

22



The cyber book

o
‘ ENETRAP 11

We are creating a cyber book to complete the text book
To have online

European Network on Education and Training in Radiation Protection Il

You are logged in as
Philippe MASSIOT (Logout

[ English (en)
¢ courses _
i ;'" — Course categories
¢+ EXxercises Srbves
. I * WP7: Cyber book
and corrections T P Tris Moodle calsborative
B ysers = p adloactlwty platform is a beta testing
S Coinei Listofoutcomes version for developing and
* We bcasted O Grades Richmedia complementary ressources testing pedagogicsl
0 Front Page Exercises resources in the framework
courses 5 Reports Correction of exercises of WP7 ENETRAP |l part
4 E Itn'iertaction Radiation with Matter For the WP4 dealing with
. IStoroutcomes ENETRAP syllabus, you
* I—I n k to R P FO rum Richmedia complementary ressources could find up-to-date version
Exercises of the training scheme.
Correction of exercises - - _
. = - e users, whether trainers
»* 3.Biological effects or brainaes could find
Listofoutcomes educational content on
Richmedia complementaryressources Radiclogical Protection.
Exercises
Correction ofexercises
** 4. Detection

h

Listof outcomes

Richmedia complementary ressources
Exercises

Correction of exercises
5.Protection Technics
Listofoutcomes

Richmedia complementaryressources
Exercises

Correction ofexercises

** WP4: ENETRAP Il Training Scheme

A

.
o’

Core Curriculum

Core Curriculum 1

Core Curriculum 2

Core Curriculum 3

RP forNuclearPowerPlants

RP farMurclaar Power Plante




Synchronised PPT J
ENETRAP II

What is a Nuclide Chart?

neutron drip-lines

Magic numbers

2,8, 20,28, 50,82,
126

25,

Z = constant
isolopes

Stable nuclides:




PPT video webcasting: some remarks

|

¢+ To be authorized (lecturer and participants)
Intellectual property
+ Video and audio quality
Size of file (eg. HD)
Classroom lighting
Color of slides
Adapted microphone for lecturer and participants
¢+ Ergonomic
Laser cursor not visible > capture of mouse cursor
Slide title
Which kind of lecturer are you? (static or dynamic)
Post synchronization is time consuming if problem occurs
Only one shot: (backup with webcam)
Easy to use but difficult to configure
Directly recorded by participants or students or video professional
s Cost
3 500€ (min.) video camera, sound system and software
Webex DMS will be tested

o
ENETRAP 11



Share experience: forum

J
ENETRAP 11

RadioProtection Cirkus www.rpcirkus.com
Radi tiol onnelle

Le portail de la ion pratigu

www.rpcirkus.com

? PCR Travaux Publics 1 4 Mar 23 Mar - 6:13
(=) L'actualité du réseau, Divers SKATINGL
e RaMiP 3 20 Mer 3 Mar - 21:33
(=) Journées, Groupes de travail, S'investir dans le réseau Radioprotection MIdi-Pyrénées KLOUGE:
UN PEU DE THEORIE SUJETS MESSAGES  DERNIERS MESSAGES
e Physique nucléaire et radioactivite 19 291 Hier & 18:48
Tout sur la physique du phénoméne. thesweetgirlZ
e Interaction rayonnement-matiére 4 31 Hier & 15:45
Rayonnements secondaire, |ésions moléculaires, descriptif de l'impact. Radisivertls
@ Calcul et dimensionnement de protections biologiques 3 56 Lun 15 Fév - 18:30
Calcul d'épaisseur, pertinence des matériaux, épaisseur de plomb. KLouch
Code de calcul et transport de particules 3 12 Hier & 9:59
e Arnateur de Panthére, MCNP, Tripoli, Mercurad, Fluka, Microshield, j'en passe et des meilleurs, défoulez vous, cette Nico270270
rubrique est pour vous !
@ Effets biologiques des rayonnements 5 13 Mer 24 Fév - 17:49
Seul le monde médical devrait voir des effets biologiques positifs. KLouGL:
REGLEMENTATION SUJETS MESSAGES  DERNIERS MESSAGES
Décryptage réglementaire og 570 Aujourd‘hui & 11:30
Pour ceux qui ne savent pas comment interpréter les différents textes. Radisivertls
g Mise en conformité 7 75 Aujourd'hui 3 14:43
Pour respecter au mieux les textes et réussir ses audits, Nico [
La RP au niveau international 1 3 Mer 2 Déc - 0:28
Pour parler un peu de I'AIEA et des bonnes pratiques dans le monde. KLouGh
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Thank you for your attention!!!

philippe.massiot@cea.fr
paul.livolsi@cea.fr
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